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•.Accumulator,    Hydro-Pneumatic,    152. 

•Air    Hoist,    4. 

Boiler   Tube   Cleaners,   The    Dean,    117. 

Bolt  Threads,   Cutting  the  Rust  From,   53. 

Bror.zing    Iron    or    Steel,    111. 

•Bulldozer,    Hydraulic,    114. 

•Crane  Portable,  426. 

•Drill,    Mud   Ring  and   Flue    Sheet,    416. 

•Forge,   Gasoline,    88. 

Gauge  and    Lubricator   Glasses,    Testing,   32. 

Hardening    Drills   and   Taps,    107. 

•Heater,    Wheel    Flange,    88. 

Iron  or   Steel,   107. 

•Jig    for    Cylinder    Heads,    385. 

•Jig  Used  in  -Applying  Convex  Glasses,   163. 

"Ladder,   Machine    Shop,    125. 

•Nut    for   Preventing   Injector   Failures,   90. 

•Piston    Rings,    Device    for   Turning,    386. 

•Radial    Drill,    Sellers'    High    Power,    433. 

•Radials    High    Speed    Sensitive,    32. 

•Reamer,   Ball-Joint,   89. 

•Screw   Drill,    5. 

Soft    Metal,    Filing,    53. 

•Spanner,    .-Adjustable,    50. 

•Test    Rack,    Slide    Valve    Feed    Valve,    124. 

"Tires,  Device  Used  When  Changing,  4. 

"Wheel    Pit    Apparatus,    89. 
Safety    and    Locomotive    Boiler,    272. 
•Safety   Exhibit   Car  on   the   New    York   Central, 

307. 
Safety   First,    136. 
Safety  First  on   Canadian   Pacific. 
Safety   Ladder   for   Box   Cars,    154. 
Safety,    Lehigh    Valley    Working    for,    7. 
Safety    Rally,    Combination,    31. 
Sand  Pipes,   50. 
Sand,   The   Misuse   of,  89. 
Sand,  The    Use   of,   5,   49. 
Sanitation    Run    Mad,    74. 
Savings    and    Success,    18. 
Scheme.    Old,    308. 
Shop  Schedules,  278. 
Signalman,    The    First,    176. 
Slack,    Taking    Up    the,    308. 
Slope-Staker,    39. 

Smoke   the   Great   Prophylactic,    117. 
Smoke,  Elimination  of,    110. 
Smoke,    Experts    Failed  to    Prevent,   61. 
Smoke,    Healthy,   61. 
Smoke,    Inferior   Coal   Causes,    384. 
Smoke  Jacks,   344. 

Smoke    Nuisance   From    Roundhouses,    268. 
•Smoke    Prevention,    238. 

Smoke   Prevention,   Historical   Notes   on,    302. 
Smoke,    Waste   in   Black,  97. 
Smokeless    Firing,    347. 
Snow  Fighting,    18. 
Speed  and   Danger,   240. 
Standards,    Revision   of,    236. 
Steam   Engine,   Originator  of.  368. 
Steam    Making  and   Using,   358. 
Steam    Making,    Peculiarities   of,   398. 
Steam    Ports,    Large,    437. 
Steam,    Superheated,    284. 
Steel    at    .Altoona,    Treatment    of,    110. 
Steel,   High    Speed.    133. 
Steel,    Hints   on   Hardening,    331. 
Steel,    Selection    of,    138. 
•Stoker  at  Work  Watching  a,  259. 
Stokers,  Mechanical.  236,  282. 
•Stoker,    The    Standard    Locomotive,    421. 
Stop    Signals,    -Automatic,    359. 
Stopping  a   Train,  Cost   of.   307. 
Strikers    Weapons.    Train    Wrecking   as,    214. 
Students   in   -American    Colleges,   Foreign,    68. 
Subjects,  Committee  on,  240. 
Superheater    Locomotives,    "Test    of,    240. 
Superheat    Locomotives,    238,    314. 
Surprise   Tests,    Dangerous,   68. 


'Tank,    Misplaced,    203. 
Tapping   Holes  True,   363. 


Taps,  To  Tin    Brass,  68. 

Telegraph   Cable,   Submarine,   454. 

Ten-V\'hcclcr.    First,   426. 

Tender,    Improved    Engine,    129. 

Testing    Plant,    New    Locomotive,   239. 

Testing   Plant,    Pennsylvania,   450. 

Three-Cylinder    Locomotives,    240. 

Throttles  and   Boilers,   287. 

Ties,    Durability    of,    325. 

Ties,    Metallic,    195. 

Timber    Famine   Coming,   250. 

Timber,    Strength   of,   384. 

Time,   Making    Up,    59. 

Timers,  Old,  87. 

Tin,   369. 

Tires,   F'irst   Steel,    165. 

Tires,    Steel,    237. 

Toilers   and    Triflers,    248. 

Tools,   Ancient,    107. 

Tools,  Preserving  the  Polish  of,  324. 

Tool    Room,   The   Railway,    138. 

Track,   Jumping   the,    234. 

Tractive  Power  and   Tonnage   Rating,   287. 

Tiades   and   Callings,    111. 

Train    Dispatching    vVith    Product   of   a   Factory, 

265. 
Train  Stop,  .Automatic,  87. 
Train   Rules,   Safety   Under   Standard,  212. 
Training,    Manual,    145. 
Trainmen,    Dangers   to,    377. 
Trains,    Fast,    176. 
Trains,    Practical    Speed  of,   86. 
Trap,    Cranctilt,    120. 
Traveling    l.ngineers,    loin    the,    142. 
Traveling   Engineers,    -Mr.    Tollerlon   on,   389. 
Trucks,    American   Steel,    120. 
-Truck,    New    Six-Wheel,    34. 
•Trucks,    Standard    Car,    294. 
•Truck,   Vulcan  Cast  Steel,   193. 
•Trunk   Lines,  Crossing  Eoch   Other,  Three,  43. 
•Tube  .Mill,   Lloyd  Seamless  Steel,  343. 
•Turkcv,   In,   90. 

•Turner,  W.   V.,  Testimonial  to,   105. 
•Turn,   Table    Device,   308. 
•Turntable   Equipment,    166. 
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ship    of,     17. 


Valve   Gear   Made   New   by   Patent,   384. 

•Valve    Gear   -Model,    Baker,    369. 

*\*alve    Gear,    Young's    Steam    Engine,    345. 

•\alve  Gear,   The   Baker,    139,   381. 

\"alve    Gears,    Radial,    93. 

Valve    Scat,    New    False,    49. 

\'alve    Steam    Packing,    119. 

\alves.    Balanced,    318. 

Valves,    Hard    Working   Slide,    426. 

\"anaduim.    Discovery    of,   458. 

Veterans.   Pennsylvania   Meeting  of,   225. 

"Vitozna-Riga    Railway,    126. 
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"Walsebaerts  Valve  Gear,   201,   270. 
Watch   and   Learn,   285. 
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Water  Appliances,   Railway,    119. 

Water   Gauges,    Ironcladj    119. 

Watt.    -A   Tribute   to  James,    18. 

Welding,    Oxy-Acetylene,     119. 

•Western    Maryland,    First    Train    on    the    Nc 

Branch  of.  44. 
•Western    Maryland    Railway,    on    the,    231. 
•Wheel   Hubs.   Quick  Job   on,  234. 
Wheeling    Exhibit,    Semi-Centennial,    199. 
Wheels,    Engine  and   Tender,   239. 
Windows   and    Doors,    38. 
Winter,    The    Mild,    99. 
Wireless  on  the   Lackawanna,  445. 
Wireless    Train     Control.     Prentice     Svstem     o 

399. 
Workshop.  Brains  in  the.  25. 
Wreck,   Steel  Cars  in,  348. 
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On  the  Arica-La  Paz  Railway  in  Bolivia 


The  construction  of  the  numerous  rail- 
ways crossing  the  Rocky  Mountains  in 
North  America  has  generally  been  looked 
upon  as  the  most  difficult  engineering  un- 
dertaking in  the  world,  but  it  has  been 
found  that  the  recent  building  of  a  rail- 
road from  the  west  coast  of  South 
America   to   the   eastern   plains   has   pre- 


series  of  switchbacks,  grades  and  tunnels, 
reaches  an  altitude  of  15,665  feet  at  one 
point,  the  greatest  height  in  railroad  con- 
struction, and  is  an  enduring  monument 
to  tha  inventive  faculty  of  Mr.  Meigs, 
while  the  iron  lines  of  Chile  owe  their 
conception   to  Mr.   Wheelwright. 

The   work   under   consideration   at   this 


level  that  the  road  reaches  is  13,987  feet, 
at  a  point  approximately  midway  between 
the  terminals. 

As  all  who  are  acquainted  with  the 
railway  system  of  Bolivia  know,  there  are 
two  other  roiites  connecting  La  Paz,  the 
capital,  with  the  seaport.  First,  that  of 
the    Antofagasta    and    Bolivian    line.    711 
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sented  more  difficult  problems  to  the 
square  mile  than  in  any  other  undertaking 
of  a  similar  kind  hitherto  attempted. 

Indeed  the  difficulties  that  stood  in  the 
way  were  looked  upon  by  English  en- 
gineers as  altogether  insurmountable,  and 
it  was  not  until  two  American  engineers, 
Wheelwright  and  Meigs,  demonstrated 
practically  that  the  task  was  possible.  The 
Oroya  railroad,  which  is  a  Peruvian  en- 
terprise, and  recently  described  in  our 
pages,  and  which  is  a  most  extraordinary 


time  was  begun  in  1910,  and  is  properly 
speaking,  the  first  trans-Andine  line.  It 
marks  the  beginning  of  the  most  active 
era  of  railroad  building  which  Latin 
America  has  seen,  and  the  year  just  closed 
has  witnessed  the  completion  of  that 
singular  line  of  communication,  the 
Arica-La  Paz  Railway.  The  total  length 
of  the  rail  stretch  from  Arica  to  La  Paz 
is  267  miles.  Over  the  line  it  is  128  miles 
to  the  Chilean  boundary  and  139  miles 
from  that  point  to  Bolivia.     The  highest 


miles  in  length ;  and,  second,  the  Peru- 
vian Southern  Railway,  via  MoUcndo  and 
Arequipa.  531  miles  long.  Obviously,  the 
new  route  being  only  267  miles,  offers  a 
much  shorter  haul.  The  increased  cost 
of  operating  the  rack  system  has  to  he 
weighed  against  the  advantage  in  dis- 
tance, but  the  projectors  expect  that 
dispite  this  there  will  be  a  balance  favor- 
able to  the  shorter  route.  Another  fea- 
ture of  this  railway  system  which  is  of 
considerable   importance  lies   in   the   fact 
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that   it   is   undoubtedly   a   long  link   of   a 
new  transcontinental  route. 

The  aggressive  railroad  campaign  now 
going  on  in  Brazil  will  mean  that  that 
country  will  in  a  not  far-distant  day  run 
tracks  clear  through  to  Curumba  on  the 
Bolivian  frontier.  When  this  is  done  it 
would  be  a  comparatively  simple  matter 
to  connect   La   Paz   witli   Curumba,   thus 


Corocoro  Mine  yields  the  greatest  output 
at  present.  One  gets  some  idea  of  the 
mineral  resources  of  the  Andes  which 
stem  to  be  "copper  riveted,"  when  your 
steamer  lies  two  days  off  some  insig- 
nificant town  that  hardly  merits  the  name 
of  port,  while  the  four  winches  are  load- 
ing the  sliip  with  great  ingots  of  the 
metal.       The     continual     procession     of 
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giving  a  great  stretch  of  railway  from 
the  Atlantic  to  the  Pacific  across  Brazil, 
Bolivia,  and  Chile.  In  connection  with 
this  possible  development  we  must  not 
forget  the  influences  of  the  Panama  Canal. 
The  Isthmian  transit  will  mean  a  short 
connection  for  Bolivian  lines  with  the 
outer  world. 

Freights  are  of  first  consideration  in 
railroad  profits,  and  in  this  re.gard  a  very 
careful  engineer  has  reported  that  the 
Arica-La  Paz  line  should  pay.  over  and 
above  all  expenses,  about  10  per  cent  on 
the  investment.  But  as  all  know  there  are 
so  many  factors  in  an  enterprise  of  this 
kind  that  it  is  not  advisable  to  predict 
just  what  the  profits  will  be  until  after  at 
least  one  year  of  running  experience. 

The  country  over  which  the  lines  pass 
is  essentially  mineral,  and  it  is  from  the 
output  of  mines,  marble  deposits,  and  sul- 
phur that  the  future  profits  will  accrue. 
To  begin  with  what  is  of  most  importance, 
we  shall  see  what  suljihur  can  be  taken 
out  of  this  section  of  the  world.  To  any- 
one unacquainted  with  the  varied  uses  to 
which  this  product  is  put.  the  fact  that 
in  the  United  States  we  find  use  for  about 
SOO  tons  of  sulphur  a  day  may  be  a  sur- 
prise. 

The  engineers  who  have  made  a 
tborougli  study  of  the  district  ;ire  un;mi- 
mous  in  one  regard.  The  tenor  of  tlieir 
reports  is  that  the  sulfduir  deposits  of 
Tacora  on  the  Arica-La  Paz  line  are  tlie 
most  important  in  the  world.  Ten  to 
twenty  million  tons  are  cunsidered  a  very 
low  estimate  of  the  contents  of  only  the 
most  superior  field.  In  fart  from  tlie  data 
availalile.  the  enormous  (piauliiies  of 
mineral  in  this  section  are  considered  in- 
exhaustible. 

.Another  industry  that  has  grown  to  c.n- 
siderable  proportions  is  that  of  llie  ex- 
portation of  copper  from  this  distrirt   Tlie 
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lighters  loaded  with  the  green  mineral 
are  towed  out  and  take  position  along- 
side the  forward  and  aft  hatches,  and 
while  four  of  them  are  unloading  simul- 
taneously, you  can  almost  feel  the  ship 
settle  under  the  tremendous  additional 
load. 

Referrinij;    aKain    In    the    difficulties    of 
construction    though    it    mav    1"     ^aid    that 


there  is  a  stern,  forbidding  hardness  in 
the  vision.  It  is  as  if  that  granite  heart 
spoke  through  the  volcanic  incrustation 
to  forbid  these  shores  to  the  profaning 
ftiot  of  man.  The  picture  is  everywhere 
desolate. 

In  this  forbidding  region  the  rack-rail 
was  the  only  available  means  of  over- 
coming the  ascent.  It  is  the  last  resort  in 
railroading.  In  this  instance  the  track 
system  is  constructed  in  what  is  known 
as  the  2-plale  .\bt  plan.  It  is  run  upon 
a  6  per  cent,  maximum  grade  and  totals 
approximately  28  miles,  which  in  all  porb- 
ability  constitutes  the  longest  uninter- 
rupted stretch  of  rack  railway  which  has 
been  constructed  in  any  part  of  the  world. 

Our  frontispiece  shows  a  view  of  Arica, 
which  is  about  880  miles  from  Valparaiso. 
Id  Morro  the  towering  hill  on  the  left, 
855  feet  above  sea  level  protects  the 
harbor  on  one  side,  and  is  fortified. 
.\rica  is  the  terminus  of  a  road  built  by 
the  Incas  several  centuries  ago,  connect- 
ing the  port  with  La  Paz.  The  road  is 
still  in  good  condition.  There  are  ex- 
cellent pier  and  dock  works,  which  form 
part  of  the  scheme  of  the  railway. 
Freight  will  be  handled  by  the  most 
modern  methods.  Passenger  service  will 
be  thoroughly   .\merican. 

It  may  lie  liriefiy  stated  that  the  con- 
struction of  this  railroad  owes  its  origin 
to  lengthened  negotiations  that  finally 
culminated     in    a     treaty    .'f    pe,icp     and 
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the  .Andes  Mountains  rise  to  unparalleled 
pinnacles  frotn  a  great  granite  ridge  which 
forms  the  very  heart  of  the  range.  This 
ridge  is  a  bleak  and  barren  wall,  rising 
to  shining  summits  of  white  that,  when 
tlic  sun  sinks  to  tlie  Pacific,  picks  up  its 
rays  to  transniutc  them  into  a  kaleido- 
h'.ijpic  curtain  of  surpassing  beauty,     ^'et 


friendsiiip  between  Chile  and  Bolivia  and 
which  was  signed  in  1904,  and  the  newlv 
opened  line  sprang  from  tliis  agreement. 
A  discussi(in  of  the  political  reasons  tliat 
made  the  building  of  it  necessary  would 
lead  us  tlirough  inany  intricate  byways 
of  Chilean  and  Bolivian  history  and  they 
need  not  be  referred  to  at  this  time. 
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General  Correspondence 


Locomotive  Tests. 

Editor : — For  the  information  of  the 
readers,  in  general,  of  the  Question  and 
Answer  Department  of  your  vaUiable 
journal  and  of  L  E.  M.,  of  Crew,  Eng- 
land, in  particular,  would  be  glad  if  you 
would  kindly  publish  the  following  sup- 
plementary to  your  answers  to  inquiry 
of  I.  E.  M.,  which  appeared  in  the  De- 
cember Journal. 

On  the  road  on  which  I  am  employed 
as  Motive  Power  Inspector  some  very 
extensive  dynamometer  road  tests,  both 
in  passenger  and  freight  service,  have 
been  made  recently,  which  cover  some 
of  the  information  inquired  about. 

(1.)  It  has  been  our  experience  that  a 
Pacific  type  locomotive  with  cylinders 
24  ins.  by  26  ins.,  and  designed  with  55 
square  feet  of  grate  area  will  give  a  much 
more  satisfactory  performance,  both  in 
fuel  economy  and  steaming,  than  a  sim- 
ilar engine  with  64  square  feet  grate 
area.  These  locomotives  are  hauling 
trains  of  700  flat  tons  regularly  over  150 
mile  divisions  on  a  schedule  of  61  miles 
per  hour  and  often  make  up  five  to  eight 
minutes.  The  coal  burn  is  100  pounds  of 
coal  per  mile. 

(2.)  These  locomotives  have  21-foot 
flues  and  are  making  from  140,000  to 
180,000  miles,  that  is,  they  are  making 
this  number  of  locomotive  miles  before 
it  becomes  necessary  to  take  engines  to 
shop  for  purpose  of  having  flues  reset. 
We  have  not  experienced  any  flue  leak- 
age or  other  trouble  due  to  tubes  sagging. 
This  is  considerably  greater  mileage  than 
we  were  formerly  obtaining  with  15-foot 
flues. 

(3.)  We  did  not  find  that  boilers  with 
short  tubes  are  the  best  steamers.  It  is 
true  a  larger  nozzle  tip  can  be  used  but 
where  the  engine  is  worked  to  maximum 
capcity  the  draft  on  the  fire  is  extremely 
severe  due  to  the  absence  of  flue  friction. 
The  result  of  this  is  the  front  end  tem- 
perature is  extremely  high,  denoting  that 
the  heat  in  the  escaping  gases  is  not  being 
properly  utilized. 

In  regard  to  valve  and  cylinder  lubri- 
cation for  superheating  it  has  been  found 
that  it  is  a  decided  advantage  to  intro- 
duce the  oil  into  steam  pipe  as  far  from 
the  valve  chamber  as  possible.  A  single 
oil  pipe  to  each  side  only  is  necessary  and 
with  the  temperature  mentioned  and 
with  the  above  arrangement  of  tallow 
pipes  the  locomotive  should  make  60 
miles  per  pound  of  oil ;  this  to  include 
the  lubrication  of  two  air  pumps. 

r-,    rj/  r  J  T.  E.  More. 

Ft.  Wayne,  hid. 


Increased  Size  of  Boiler. 

Editor: 

Now  that  the  limit  of  length  of  pas- 
senger engines  has  been  reached,  the 
4-6-2,  why  not  utilize  the  entire  space 
available  for  an  enlarged  boiler  by  placing 
the  throttle  and  safety  valve  within.  The 
accompanying  design  shows  a  boiler  of 
about  8  ft.  diameter  pitted  to  a  4-4-2  with 
78-in.  wheels.  The  smokestack  is  almost 
entirely  internal.  A  sand  box  is  carried 
on  each  side  with  a  large  pipe  extend- 
ing from  each  one  to  the  point  where 
sand  is  usually  carried,  for  the  con- 
venience of  filling.  The  throttle  is  placed 
within  the  boiler  with  a  large  plate  cov- 
ering the  hole  through  which  it  can  be 
removed  for  repairs.  This  construction 
does  not  offer  any.  more  weakness  than 
a  dome.  In  the  absence  of  the  latter, 
steam  must  be  collected  by  a  perforated 
pipe  extending  six  or  eight  feet  along 
the  top  of  the  boiler,  a  thing  which 
has  been  successfully  done  in  other  coun- 
tries. The  safety  valve  is  likewise  placed 
within  the  boiler.     The  front  windows  of 
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the  cab  are  12  ins.  wide,  which  is  suffi- 
cient. The  firebox  being  about  8  ft  wide 
provides  a  large  amount  of  heating  sur- 
face at  the  end  where  it  is  needed. 

An  engine  such  as  the  one  described, 
however,  would  have  a  high  c.  g.,  ob- 
jectionable on  some  roads  and  therefore 
it  might  be  desirable  to  lower  the  boiler 
and  place  the  throttle  and  safety  valve 
as  usual.  So  why  not  reduce  the  diameter 
of  the  drivers  and  proportionally  the  pis- 
ton stroke?  For  instance,  instead  of  the 
frequent  dimensions  employed  on  4-4-2's, 
i.  e.,  78-in.  wheels  and  26-in.  stroke,  let 
the  wheels  be  72  ins.  and  the  stroke  24 
ins.,  which  figures  out  practically  the  same 
piston  speed,  and  consequently  there 
would  be  no  more  oscillation  with  the 
small  wheels  tlian  with  the  large  at  high 
speed. 

Wm.  G.  Landon. 

Neto  York,  N.  Y. 


Boiler  Inspection. 

Editor: 

The  rules  and  regulations  for  the  in- 
spection and  testing  of  locomotive  boilers 
made  efifective  by  the  Interstate  Commerce 


Commission  as  of  July  1,  1911,  involves 
(inite  an  amount  of  clerical  labor  in  the 
line  of  preparation  of  certificates,  keeping 
of  records,  etc.,  and  a  great  amount  of 
this  work  naturally  devolves  upon  the 
round  house  office.  As  an  aid  in  this 
connection  the  following  system  is  sug- 
gested for  use  in  these  offices  for  the  par- 
ticular purpose  of  keeping  conveniently 
an  accurate,  up-to-date  and  running  rec- 
ord of  the  dates  on  which  boilers  of  lo- 
comotives running  out  of  a  round  house 
are  due  for  the  various  inspections.  In 
order  to  properly  keep  this  record  under 
this  system,  two  date  boards  which  may 
lie  numbered  1  and  2  are  required,  as  de- 
scribed below : 

The  boards  to  be  provided  with  slots 
into  which  pieces  of  celluloid,  Yi-'m.  by 
3-in.  or  size  as  desired  can  be  readily 
slipped,  and  to  be  provided  with  sufficient 
number  of  slots  to  accommodate  all  loco- 
motives handled  by  a  round  house.  Four 
slots  must  be  provided  for  each  locomo- 
tive record,  however,  to  contain  slips 
showing — Locomotive  number — Date  due 
for  Monthly  Inspection— Date  due  for 
Quarterly  Inspection — Date  due  for  .\n- 
nual  Inspection.  In  place  of  slotting  the 
board  to  hold  the  date  slips,  circular  pieces 
of  celluloid  may  be  used,  and  hung  on 
small  hooks  screwed  or  hammered  into 
the  boards,  but  this  detail  can  be  handled 
r.s  desired  by  the  operator.  The  use  of 
ink  in  marking  the  locomotive  number 
and  dates  on  slips  is  preferable  to  pencil, 
and  it  washes  off  neatly.  The  suggestion 
might  be  made  that  black  ink  be  used 
for  marking  dates  in  current  months  and 
red  ink  for  dates  in  future  months,  in 
order  to  more  ■  readily  discriminate  be- 
tween inspections  to  be  made  in  a  pres- 
ent month  and  a  future  month.  As  seen 
below  the  date  12/22/1912  would  appear 
in  black  ink,  and  dates  1/22/1913  and 
7/22/1913  in  red  ink. 

Locomotive  Date  due  for 

Number  Monthly  Ins. 

000  12/22/1912 

Wood  Strip. 

Date  due  for  Date  due  for 

Quartcrlv  Ins.  Annual  Ins. 

1/22/1913  7/22/1913 

From  above  it  will  be  readily  seen  that 
locomotive  000  was  due  for  monthly  in- 
spection on  12/22/1912,  quarterly  inspec- 
tion on  1/22/1913,  and  annual  inspection 
on  7/22/1913. 

Assuming  that  on  12/22 '1912,  this  en- 
gine was  inspected  in  accordance  with 
monthly  requirements,  we  are  then  done 
with  board  number  1.  as  far  as  this  loco- 


RAILWAY   AND   LOCOMOTIVE   ENGINEERING. 


January.   1913. 


motive  is  concerned,  and  slips  of  cellu- 
loid are  transferred  to  board  number  2, 
w  ith  the  change  in  date  showing  inspec- 
tions due  for  inonthlj'.  quarterly  and  an- 
nual inspections  on  1/22/1913,  1/22/1913, 
and   7/22/1913.   respectively. 

This  method  continues  each  day  as  tlie 
various  locomotives  receive  tlie  various 
tests,  and  at  the  end  of  a  month  wlien 
all  locomotives  that  were  (hie  in  tliat 
month  for  inspections  have  been  in- 
spected, it  is  merely  neces.sary  to  refer  to 
board  number  2,  and  the  roster  for  the 
following  month  is  all  prepared,  and  as 
these  locomotives  on  board  2  are  tested 
as  they  become  due,  the  date  slips  are 
transferred  back  to  board  number  1,  it 
merely  being  a  case  of  monthly  alterna- 
tion between  boards  number  1  and  2, 
and  at  any  period  in  any  month,  you 
have  a  ready  reference  record  showing 
just  how  you  stand;  and  it  can  be  per- 
ceived that  after  the  initial  start  of  this 
board  system,  the  record  is  running  and 
continuous.  Of  course  the  method  to  be 
pursued  at  the  dififerent  round  houses  for 
piocuring  the  dates  on  which  irregular 
locomotives  coming  into  a  round  house 
are  due,  is  a  matter  entirely  governed 
1)v  local  conditions,  and  as  no  doubt  this 
ir formation  is  now  obtained  for  whatever 
record  system  is  in  vogue,  this  method  is 
already  established. 

Briefly  summing  up,  while  this  board 
system  may  appear  to  be  a  duplication 
of  records,  nevertheless  the  ready  refer- 
ence and  up-to-date  feature  should  easily 
overcome  this  point. 

.•\s  a  final  and  vital  suggestion,  it 
should  be  arranged  to  have  these  boards 
so  located  as  to  bo  free  of  access  for 
reference  to  such  employees  as  may  have 
business  with  this  department  of  round 
house  practice.  Additional  slots  may  be 
U!-ed,  if  complete  record  is  desired,  com- 
prising— Date  due  for  removal  of  tubes ; 
date  due  for  removal  of  caps  from  all 
flexible  staybolts.  etc.  This  method  will 
readily  be  found  to  be  much  more  con- 
venient than  the  general  practise  of  book- 
keeping. It  is  easily  arranged  and  kept 
up  to  date  and  can  be  seen  at  a  glance. 
P.  R.  Lewis. 
.'rrscv  Cily.  X.  J. 


Days  of  Auld  Lang  Syne. 

Editor : 

Your  issue  of  this  moiiih  has  stirred 
up  old  recollections  and  reminiscences  in 
my  memory.  Reuben  Wells  was  inti- 
mately known  to  me  in  his  younger  days. 
In  1S.S1  I  took  a  "Baldwin  8  Wheeler" 
engine  which  had  just  been  put  through 
a  complete  overhauling  in  the  shop;  flues 
were  taken  out,  cleaned  and  reset;  and, 
in  fact,  the  engine  was  made  as  good  as 
new.  On  my  212th  trip  an  axle  broke, 
and  I  had  to  go  to  the  sliop  after  a  service 
of  eleven  months  without  losing  a  trip 
for  repairs. 

I  left  the  Philadelphia  &  Reading  em- 
ploy and  took  an  old  "Braithwaite"  engine 
called  "Spitfire"  to  Scranton,  Pa.,  to  haul 
the  iron  that  was  used  in  the  Lackawanna 
&  Western  Railroad.  The  rails  were  90 
lbs.  to  the  foot,  30  ft.  long.  Reuben  Wells 
took  my  engine,  "Princeton,"  and  started 
in  to  equal  or  beat  my  record.  I  never 
knev.'  what  the  results  were.  The  highest 
previous  record  to  mine  was  made  by  a 
"Baldwin"  engine,  "Texas,"  160  trips  in 
ten  months  before  going  for  a  regular 
overhauling. 

The  reminiscences  of  S.  J.  Kidder 
struck  an  answering  chord  in  my  memory. 
.A.bout  the  time  he  mentions,  Nathan  & 
Dreyfus  sent  to  the  Philadelphia  &  Read- 
ing Railroad  one  dozen  brass  tallow  cups 
to  be  used  in  lubricating  the  valves.  I 
was  then  employed  in  a  conglomerate 
position,  being  in  charge  of  the  signal 
tower  service ;  inspector  of  all  oils  used 
by  the  company;  looking  after  lost  cars, 
etc.,  so  I  was  in  a  good  position  to  know 
wliat  was  done  with  the  new  oil  cups. 
.Some  of  them  were  put  on  difYerent  en- 
gines, but  in  a  short  time  they  were  put 
aside,  condemned  by  the  engineers.  Per- 
haps a  prejudice  against  anything;  new 
interfered  with  the  opcr.iti.m  (it  these 
cups. 


.A.  year  or  two  afterwards  I  was  in  the 
yard  of  the  Philadelphia.  Wilmington  & 
Baltimore  Railroad  at  Wilmington,  and 
was  surprised  to  see  the  Nathan  & 
Dreyfus  tallow  cups  on  all  the  engines. 
I  asked  the  nearest  engineer  if  they  were 
any  good,  and  his  answer  was.  "You  bet 
they  are."  Just  then  a  man  whom  I  found 
to  be  the  master  mechanic  stepped  up  to 
me  and  I  made  inquiries  about  the  tallow 
cups  on  the  engine  steam  chests.  I  said 
that  I  had  been  acquainted  w-ith  a  rail- 
road where  they  had  been  tried  and  where 
the  men  had  condemned  them  as  no  good, 
lie  said  his  men  condemned  them  on  trial, 
l)ut  he  put  a  man  on  an  engine  and,  or» 
his  report,  gave  the  engineers  their 
choice — to  use  the  cups,  or  quit.  None  of 
llieni  quit. 

When,  in  1885,  I  had  a  "Wooten  Fire- 
box" locomotive  on  the  Atchison,  Topeka 
&  Santa  Fe  Railroad,  she  had  only  the 
old  style  oil  cup  on  the  steam  cliest.  There 
was  no  means  of  oiling  the  valves  except 
when  not  using  the  engine,  and  there  were 
long  grades  of  from  20  to  25  ft.  .\t 
Raton,  N.  M.,  by  a  mere  chance  I  saw  a 
pair  of  Nathan  &  Dreyfus  tallow  cups, 
and  I  asked  the  master  mechanic.  Mr. 
Dotterer,  to  put  them  on  for  me.  He  did 
and  they  made  an  immense  improvement 
in  the  working  of  the  engine. 

E.   J.   R-\UCH. 

New  York,  N.  Y. 


Air   Hoist   and   Screw   Drill. 

E<htor: 

Enclosed  are  drawings  sliowing  a  home 
made    air    hoist    for   use    in    roundhouse 


Device  Used  When  Changing  Tires. 

Editor: 

.Attached  drawing  shows  device  used 
in  applying  driving  wheel  tires,  which  is 
considered  a  labor  saver  and  safety 
device.  Yon  will  note  that  the  clamp  is 
welded  to  the  support  which  holds  tlie 
tire  and  when  clamped  to  spoke  of  wheel 
it  allows  the  tire  to  be  in  iiosition  to  slip 
on  wheel  center  when  expanded  to  size. 
This  device  was  suggested  by  Macliinist 
J.  .S.  Clark,  of  Clinton  Shops. 

CH.^s.   M.\i?KEi., 
Shop  Foreman. 
C.  &  N.  W.  Ry. 
CUiitnii,  Iowa. 
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and  wliich  is  very  serviceal)le  for  hoist- 
ing or  lowering  the  heavy  parts  on  loco- 
motives. Fig.  A  shows  the  air  cylinder 
Vi'ith  piping  attachments  which  may  be  ar- 
ranged to  suit  connections.  Fig.  B  shows 
an  extra  attachment  to  put  on  at  the  posi- 
tion indicated  at  C,  which  is  available  to 
put  in  the  hoisting  cable  from  one  side 
when  it  may  be  required  to  raise  or  lower 
air  pumps  on  the  locomotive. 

The  third  drawing  shows  a  ratchet  or 
screw  drill  specially  adapted  for  work  in 
places  where  the  space  for  drilling  is 
limited.  The  drill  may  be  made  as  short 
as  possible  and  is  combined  with  a  feed- 
ing screw  as  shown.  The  end  of  the 
drill  into  which  the  thread  is  tapped  may 
be  made  of  a  square  form  readily  adapt- 
able to  an  ordinary  spanner  wrench  for 
turning  the  drill.  The  entire  length  of 
the  device  need  not  exceed  four  inches. 
Roundhouse  men  are  well  aware  that  it 
frequently  happens  that  there  are  broken 
studs  or  bolts  in  spaces  where  the  ordi- 
nary ratchet  cannot  be  operated.  A  drill 
of  this  kind  will  be  found  not  only  of 
service  in  many  instances,  but  will  also 
help  to  avoid  removing  other  parts  of  the 
locomotive  to  make  room  for  the  opera- 
tion of  a   regular   ratchet. 

J.    G.    KOPPELL. 

Montreal,   Canada. 


scarcely  any  glass  and  is  used  instead  of 
lake  or  river  sand,  account  of  short  haul ; 
and    the   difference   in    the    price    is    very 


The  Use  of  Sand. 
Editor: 

Sand  is  regarded  by  some  people  as  an 
item  of  little  importance,  but  it  plays  a 
very  important  part  in  the  performance 
cf  locomotives;  both  in  fuel  economy 
and  handling  tonnage,  if  properly  used 
in  starting  trains  and  pulling  them  over 
grades.  It  also  prevents  the  wear  of  tires 
caused  by  unnecessary  slipping.  There 
is  a  certain  grade  of  sand  used  on  some 
roads  that  has  considerable  clay  in  it  and 
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little  if  any;  but  if  it  should  cost  a  little 
more  it  would  be  economy  to  get  good 
sharp  sand  for  locomotives  use  if  it  is 
available.  Sand  boxes  and  pipe  joints 
are  some  times  neglected  and  engines 
frequently  arrive  at  terminals  in  rainy 
weather  with  wet  sand  in  box  and  pipes 
clogged  and  very  often  the  box  is  filled 
with  dry  sand  before  the  wet  sand  is  re- 
moved. The  engineer  may  report  the 
Sanders  cleaned  and  it  is  then  necessary 
to  empty  the  box  to  do  the  job  right.  The 
box  and  pipes  should  be  absolutely  free 
from  moisture  and  the  valves  should  have 
the  same  opening  on  each  side. 

Frequently  an  engineer  will  say  that  he 
cannot  get  over  the  road  with  one  box  of 
sand  account  of  having  to  use  the  hand 
lever,  claiming  that  he  had  too  many  brake 


pipe  leaks  to  use  the  air  sander  as  it  would 
stick  the  brakes,  and  one  valve  would  be 
one-half  open  before  the  other  started  to 
open,  and  in  order  to  get  sand  on  both 
sides  he  would  be  using  too  much  sand 
on  one  side.  With  sanders  adjusted 
evenly  on  both  sides  it  is  not  always  nec- 
essary to  hold  either  device  open  for  any 
length  of  time  after  train  is  started.  If 
it  is  necessary  to  use  sand  to  prevent  slip- 
ping after  train  is  in  motion  it  can  be 
used  for  a  short  distance  at  intervals,  as 
there  is  always  enough  sand  that  sticks 
to  the  tire  to  hold  the  engine  down  for  a 
couple  of  rail  lengths  after  sand  is  shut 
ott  which  is  a  saving  of  sand  and  lessens 
wheel  friction.  The  engineer  on  arrival 
at  terminals  should  open  the  air  sander 
just  before  he  stops  at  point  of  relief  and 
then  shut  it  off  after  engine  is  stopped, 
and  move  the  engine  a  few  inches  beyond 
where  he  first  stopped  and  open  and  close 
the  sand  lever,  and  when  he  gets  down  to 
inspect  his  engine  he  will  note  the  opera- 
tion of  both  Sanders  if  there  is  sand  in 
the  box  and  will  be  able  to  report  any 
defect  in  either  device.  If  sand  is  work- 
ing on  one  side  only  or  is  wet  in  box  and 
pipes  the  hostler  and  round  house  fore- 
man should  be  notified  not  to  sand  the 
engine  until  the  wet  sand  is  removed  and 
the  leaks  repaired.  Sand  should  be  prop- 
erly screened  and  handled  by  careful  men 
as  it  is  very  essential  that  we  should  be 
:.ble  to  depend  on  it  to  respond  to  any 
emergency  at  all  times. 

Not  infrequently  we  find  a  piece  of 
waste  in  box  or  in  one  of  the  pipes  at 
the  top  which  had  been  dropped  in  the 
box  carelessb'  by  the  men  sanding  the 
engines  and  as  a  rule  we  generally  find 
it  in  the  left  pipe  which  would  indicate 
that  it  was  placed  there  for  the  purpose 
r.f  saving  sand  and  labor,  thinking  that 
the  engineer  will  not  notice  it  as  he  can 
see  the  sand  running  on  his  side  all  right : 
but  the  wise  engineer  will  not  leave  his 
terminal  without  sand  working  on  both 
sides.  As  a  rule  when  an  engineer  starts 
out  on  a  run  with  a  full  box  of  sand  he 
is  not  very  stingy  with  it  until  he  dis- 
covers that  he  has  used  about  two-thirds 
of  it  and  if  he  has  only  covered  about 
one  third  of  his  trip,  he  will  then  have 
to  do  some  figuring  to  complete  the  trip 
successfully  if  he  is  unable  to  get  sand  at 
some  intermediate  point.  If  an  engineer 
will  drop  a  little  sand  every  time  he  starts 
his  train  he  will  find  that  the  engine  will 
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not  slip  so  easy  after  train  is  started,  and 
can  get  over  the  road  with  very  little  sand 
which  will  not  only  show  a  saving  in  sand 
and  fuel,  but  will  save  the  wear  of  tires. 

We  often  notice  a  passenger  engine  slip 
a  few  turns  starting  at  stations.  The  en- 
gineer takes  a  chance  on  her  not  slipping 
and  if  the  engine  slips  he  closes  tlie 
throttle  and  drops  a  little  sand,  and  if  he 
V  ould  get  the  habit  of  dropping  a  little 
sand  on  every  start  he  would  never  slip, 
and  if  he  made  a  stop  where  the  grade 
is  ascending  it  would  be  policy  to  drop 
a  little  sand  before  he  had  come  to  a  stop. 
F\issenger  engines  usually  stop  at  about 
the  same  spot  at  stations  and  when  they 
try  to  start  without  sand  they  slip  and 
this  being  done  every  day  makes  the  rail 
very  bad  at  that  point  and  if  the  grade 
is  ascending  the  next  freight  train  fol- 
lowing w^ill  surely  slip  at  that  point  if 
the  engineer  is  not  on  the  alert  and  fails 
to  drop  sand  where  the  passenger  en- 
gines slip  starting,  and  this  one  slip  on 
the  freight  engine  might  cause  him  to 
double  or  reduce  his  train.  Careless  slip- 
ping causes  tires  to  be  ground  down  and 
also  puts  a  hard  glazed  surface  on  the 
tread  which  takes  time  to  wear  it  off  and 
as  long  as  tires  arc  in  this  condition  it 
requires  considerable  more  sand  to  hold 
to  engine  down,  which  would  cause  us  to 
drag  a  train  through  a  heavy  rail  of  sand 
which  would  not  be  necessary  if  this  con- 
dition did  not  exist. 

If  sand  boxes  and  pipe  joints  can  be 
made  water  proof  and  a  good  grade  of 
sand  is  used  there  should  be  no  cause  for 
stalling  on  hills,  if  the  tonnage  is  not  ex- 
cessive and  no  brakes  applied.  There  is 
nothing  more  aggravating  or  trying  on  an 
engineer's  patience  than  to  sit  up  on  an 
engine  trying  to  get  over  the  road  on  a 
bad  rail  with  a  box  full  of  wet  sand  or 
pieces  of  coal  and  waste  lodging  in  the 
v?lve  as  fast  as  they  are  cleaned  With 
every  thing  in  good  working  order  we  are 
still  up  against  another  proposition  on 
long  runs  when  the  rail  is  wet.  as  the 
sand  will  clog  up  in  the  bottom  of  the 
pipes  and  it  is  necessan.-  to  jar  the  pipe 
to  knock  it  out,  and  there  should  be 
some  device  used  to  keep  the  bottoms  of 
sand  pipes  clean  on  long  runs  and  in 
fnezing  weather  this  should  be  watclicd 
closely,  as  it  will  freeze  solid  in  the  pipe. 

The  general  storekeeper  of  a  certain 
trunk  line  advised  me  recently  that  there 
v.LTe  more  right  hand  brake  shoes  used 
tl  an  left  hand  shoes,  and  askud  me  if  I 
c'.uld  explain  the  cause.  1  advised  him 
tl'at  this  condition  should  not  exist  as 
the  wear  should  l)e  the  same.  I  iirlvised 
him,  however,  that  it  might  la  ])'.ssible 
t'at  a  great  many  engines  wirr  rniining 
V.  ith  the  left  sand  pipe  stopped  up.  wliidi 
would  cause  the  right  shoes  to  v. .  v  out 
faster  if  sand  is  used  in  making  •^•.^  ]■-.  ;uid 
il    such    is   the   case,   it   not  onlv    i      iiis 


the  efficiency  of  tlic  power.  Init  it  wurks 
a  hardshii)  on  the  mechanical  department. 

F.     K.     P.\TT0X. 

Southern   Ry. 
Colttinbiis,  .yfiss. 


Corrugated  Fireboxes. 

Editor: 

1  was  very  much  interested  in  read- 
ing your  article  headed  "Improving  the 
Loco  Boiler,"  which  was  in  the  Decem- 
ber issue,  and  I  heartily  agree  with 
you  tliat  the  locomotive  has  had  con- 
siderable attention  paid  to  its  construc- 
tion, but  still  remains  an  unsatisfac- 
tory product. 

To  relieve  some  of  the  troubles,  in- 
genious inventors  have  been  at  work  on 
tlie  staybolts,  letting  the  boiler  w-ith 
its  level  plates  remain  as  heretofore. 
."Xnd  it  is  in  these  same  level  plates  that 
the  entire  problem  exists,  namely,  the 
expansion  and  contraction. 

This  question  has  been  solved  in  the 
Wood  boilers  bj'  the  formation.  These 
boilers  have  had  ami)le  time  to  prove 
that  the  existing  conditions  of  the  loco- 
motive boiler  have  been  bettered  and 
they  will  prove  a  more  satisfactory 
product  now,  as  tlie  question  of  produc- 
ing tliem  is  beyond  cavil. 

Their  strength  is  proved  to  be  nearly 
eight  times  the  strength  of  the  level 
I>Iates  and  the  statistics  produced  by 
the  New  York  Central  officials,  on 
whose  road  tliey  liave  been  working, 
sliows  that  the  boiler  has  benefited  in 
beating  surface.  These  same  statistics 
or  reports  show  a  clear  gain  in  fuel 
over  engines  doing  the  same  work  and 
of  the  same  class,  and  with  14  pounds 
less  boiler  pressure. 

These  facts  are  wortli  tlic  attention 
of  those  interested  in  locomotive  boil- 
ers and  a  feat  hitherto  not  known  to 
lioilers  in  locomotives  is  worthy  of 
note,  namely,  tliat  no  staybolls  were 
broken  between  these  formations. 

Trusting  the  advent  of  the  New 
Year  will  bring  with  it  a  stronger  in- 
terest in  the  working  out  of  these  im- 
jirovements  than  has  been  show-n  tip  to 
the  present,  especially  since  s-.irh  a 
quantity  of  data  is  to  be  had  from  the 
most  reliable  sources,  I  am, 

Wm.  He.wvord.  M.  E. 

Media,   Pa. 


Old-Time  Railroad   Reminiscences. 
By  S.  J.  Kidder. 

I"or  a  few  years  following,  hand  oil 
cups  were  used.  they,  in  turn,  being  re- 
placed by  sight-feed  lubricators  similar 
in  operation  to  those  in  use  at  the  present 
lime.  The  69  locomotives  of  the  R.  &•  M. 
were  mostly  of  one  build  (\6  x  24  incli 
.American  type,  Mancheslors),  and  all  w-ith 
the  exception  of  one  of  the  last  two  lots 
received  had  open  fire  boxes,  loo  small 
I'l  burn  the  coal,  which  was  of  medium 
<|uality.  in  a  manner  to  make  steam  freely. 


'I  he  general  master  mechanic,  who  was 
something  of  an  inventor,  had  little  use 
for  his  neighbor  Jarriet,  Gen.  M.  M.  of  the 
C.  B.  &  Q.,  an  active  and  very  progress- 
ive man  and,  I  think,  the  first  to  success- 
fully burn  western  coal  in  small  fire  box 
locomotives.  This  had  been  accomplished 
by  putting  a  water  arch  in  the  fire  box 
and  a  diamond  stack  having  a  long  bar- 
rel and  abnormal  opening  through  the 
netting,  all  so  designed  as  to  give  draught 
and  prevent  the  escape  of  sparks  as  well. 
This  feeling  on  the  part  "of  the  B.  &  M. 
Gen-  M.  M..  was  by  no  means  allayed 
when,  through  influences  he  could  not 
control,  nine  engines  were  purchased 
having  the  appliances  of  his  hated  rival. 
It  was  my  good  fortune  to  get  one  of 
them,  the  "Camanche."  which  proved  the 
n-.ost  economical  and  freest  steamer  I  ever 
ran. 

Regardless  of  this,  which  also  proved 
true  of  the  other  new  engines,  the  monthly 
performance  sheets,  following  the  one 
showing  their  coal  record  during  the  first 
month  in  service,  failed  to  indicate  any 
saving  of  fuel  over  the  open  fire  boxes, 
regardless  of  the  fact  that  one  tank  of  coal 
took  them  over  the  115  mile  division 
while  two  were  required  for  the  older 
engines.  Ruminate  as  I  could  I  failed  to 
solve  the  problem  of  one  from  two  leaves 
two,  as  my  engine  was  making  more  than 
SO  miles  to  the  ton,  the  open  boxes  25  to 
28.  still  on  the  sheet  the  Camanche  came 
within  the  latter  figures.  The  chief  clerk 
was  a  good  friend  of  mine  and  I  finally 
appealed  to  him.  "Teed,  how  is  it  that  my 
engine  goes  over  the  division  with  a  coal 
consumption  about  half  that  of  the  open 
boxes,  never  doubles  a  hill,  yet  makes  no 
better  mileage  on  coal  than  the  open 
boxes  ?"  He  smiled,  began  rumaging  in 
a  pigeon-hole  and  as  he  extracted  there- 
from a  personal  letter  from  the  Gen.  M. 
M.,  to  the  master  mechanic,  turned  and 
handed  it  to  me  with  the  remark  "Read 
that  and  say  nothing."  Its  contents  were 
to  the  effect  that  the  water  arch  engines 
wore  showing  up  too  much  coal  mileage 
and  therafter  the  monthly  statements  must 
indicate  no  greater  mileage  per  ton  of  coal 
for  these  engines  than  any  of  the  others. 
This  action  of  the  Gen.  M.  M.  no  douh; 
sealed  the  fate  of  patent  water  arches  and 
stacks  on  the  B.  &  M.,  as  the  next  lot  of 
new  engines  came  without  them.  Some 
years  later  the  C.  B.  &  Q.,  which  mean- 
time had  taken  the  B.  &  M.  into  its  fold, 
purchased  some  forty  consolidation  en- 
gines all  of  wdiich  were  placed  in  service 
on  the  Iowa  division. 

These  engines  had  20  x  24  inch  cylinders 
but  were  not  of  sufficient  boiler  capacity 
to  make  them  good  steamers.  With  the 
quality  of  Iowa  coal  generally  used  they 
did  fairly  well  though  a  good  deal  of  urg- 
ing and  adroitness  on  the  part  of  the  en- 
gineer and  fireman  was  frequently  re- 
quired to  get  sufficient  steam  to  do  the 
work,     the     open     throttle    and     injector 
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seemingly  vieing  with  each  other  to 
thwart  the  efforts  of  the  engine  crew. 
Quite  unexpectedly  one  December  day, 
during  an  intensely  cold  snap,  a  consign- 
ment of  coal  from  a  neighboring  state  was 
distributed  at  the  sheds  along  the  division. 
The  coal  was  composed  largely  of  black- 
jack and  other  impurities  which  quickly 
formed  into  huge  clinkers,  and  before  the 
first  day  of  burning  the  new  fuel  was  over 
complaints  were  coming  in  by  telegraph, 
mail  and  verbally  of  delays  to  trains,  a 
result  of  the  engines  not  steaming.  Upon 
learning  of  the  trouble  the  road  foreman 
of  engines  at  once  got  busy  by  mounting 
a  consol.  just  starting  out  with  a  clean  fire 
and  a  tank  of  the  new  coal. 

With  the  thermometer  registering  below 
zero  the  train  pulled  hard,  but  to  pull 
steam  out  of  the  234  was  an  even  more 
difficult  task. 

Reaching  Albia,  25  miles  away,  an  at- 
tempt was  made  to  clean  the  fire  and 
for  nearly  two  hours  the  road  foreman, 
engineer,  and  fireman  labored  vigorously 
with  a  slash  bar  and  coal  pick  in  an  en- 
deavor to  break  the  clinkers  sufficiently 
10  permit  their  removal  through  the  fire 
box  door,  and  which  was  finally  accom- 
plished. Later  in  the  day  the  road  foreman 
started  out  on  a  passenger  engine.  Wood- 
burn  was  reached  with  70  pounds  of  steam 
in  the  boiler  and  as  the  foot  of  a  heavy 
grade  confronted  the  234  less  than  one- 
fourth  of  a  mile  away,  there  was  nothing 
to  do  but  delay  the  train  until  the  fire  box 
cculd  be  cleaned.  The  road  foreman  re- 
turned to  headquarters  late  that  night  and 
in  a  quandary  as  to  why  good  coal,  mined 
adjacent  to  the  division,  should  be  substi- 
tuted with  an  inferior  product  shipped 
from  a  point  nearly  150  miles  away. 
Reaching  his  office  he  found  a  telegram 
signed  by  a  general  officer,  calling  a  meet- 
ing of  superintendents,  master  mechanics 
and  road  foremen  the  following  day.  As 
it  had  already  come  to  the  knowledge  of 
se'veral  local  officers  that  the  one  calling 
the  meeting  was  in  some  way  interested 
in  the  colhery  from  which  this  coal  had 
come,  the  prospect  was  not  especially 
inspiring  to  those  who  were  to  attend,  it 
being  realized  the  combination  of  circum- 
stances was  such  that  to  answ-er  the  ques- 
tions which  would  no  doubt  be  propound- 
ed would  be  perplexing. 

Upon  opening  the  inquiry  the  Asst.  Gen. 
Manager  emphatically  stated  "the  object 
of  the  meeting  was  to  ascertain  why  the 
Iowa  division,  which  up  to  that  time  had 
enjoyed  an  enviable  reputation,  had  all  at 
once  fallen  down,"  etc.  He  then  called 
on  one  after  another  of  the  superintend- 
ents and  master  mechanics  for  an  ex- 
planation, but  other  than  the  confusion 
and  delays  taking  place  on  the  road  they 
had  no  knowledge  or  theories  to  offer. 

The  road  foreman  first  referred  to  was 
about  to  leave  the  service,  having  already 
tendered  his  resignation,  and  while  the 
enquiry   was   going   on    had    noticed   that 


one  of  the  master  mechanics  occasionally 
gave  him  a  knowing  look,  the  significance 
of  which  was  to  become  known  shortly. 
After  quizzing  the  division  officers  the 
assistant  general  manager  said;  "Well, 
gentlemen,  we  are  here  to  ascertain  what 
the  trouble  is.  If  it  is  with  the  engines 
we  will  get  other  engines  (a  well  put  up 
bluff)  ;  if  it  is  with  the  men  we  will  get 
ether  engineers."  Then,  very  vehement- 
ly "What  I  am  here  for  is  to  get  the  facts 
and  I  am  going  to  get  them  too !"  Then 
up  rose  the  master  mechanic,  giving  the 
road  foreman  a  side  glance  as  he  did  so, 
and  said :  "I  think  there  is  but  one  man 
here  who  really  knows  what  the  trouble 
is,"  and,  designating  the  road  foreman,  he 
resumed  his  seat.  Upon  being  called  up 
the  road  foreman  stated  that  "the  changed 
conditions  were  beyond  the  control  of  the 
officers  of  the  division.  The  same  en- 
gines were  on  the  runs  as  had  been ;  the 
same  engineers  were  running  the  engines ; 
the  trouble  was  with  neither,  but  with  the 
inferior  Illinois  coal  recently  received." 
There  was  a  slight  murmur,  the  meeting 
came  to  an  abrupt  close  and — on  the  fol- 
lowing day  all  engines  were  again  feeding 
on  the  Iowa  product. 


The   Power   of  the   Mind. 

Some  people  give  up  all  mental  effort 
as  soon  as  they  get  sick  or  afflicted,  but 
there  are  some  minds  that  no  pain  or 
suffering  can  subdue.  The  most  powerful 
warship  afloat,  which  was  launched  in 
the  Thames  in  England  last  February, 
was  built  by  a  man  who  can  neither  sit 
nor  walk.  The  most  famous  of  our  racing 
jacht  designers  is  blind,  but  he  could 
build  a  boat  that  was  good  enough  to  de- 
fend the  America  Cup  year  after  year. 

Tlie  head  of  the  Thames  Iron  Works 
Company  that  built  the  Thunderer  is  a 
victim  of  chronic  rheumatism  and  passes 
his  days  lying  on  a  trundle  bed  upon 
which  he  is  wheeled  all  over  the  immense 
works  and  oversees  everything  that  is  go- 
ing forward.  He  knows  every  foreman 
in  the  shops  and  has  the  designs  of  every 
piece  of  machinery  by  heart,  and  they 
point  to  him  as  a  wonderful  example  of 
the  truth  of  the  old  adage,  "The  eye  of 
a  master  can  do  more  work  than  a  thou- 
sand hands." 


into  the  scncme  with  even  more  en- 
thusiasm than  was  expected,  and  they 
make  suggestions  that  are  often  of  great 
value  to  the  management. 

There  is  a  general  safety  committee  and 
a  committee  for  each  division.  Every 
branch  of  the  service  is  represented  on  the 
division  committee  by  one  employee,  the 
make-up  being  as  follows :  An  engineer, 
a  fireman,  a  conductor,  a  trainman,  a 
switchman,  an  agent,  and  a  foreman.  On 
the  general  conunittee  are  the  general  man- 
ager, the  superintendent  of  motive  power, 
the  maintenance  of  way  engineer,  and 
whatever  other  officers  or  employees  the 
general  manager  may  appoint. 

All  employees  on  the  system  are  invited 
tc  make  suggestions,  and  they  have  taken 
free  advantage  of  the  invitation.  On 
each  division  the  man  who  makes  the  best 
suggestion  towards  increased  safety  of 
operation  is  rewarded  by  one  month's 
vacation  with  pay,  in  addition  to  an 
"honor  button."  Besides  these  prizes 
and  distinctions,  annual  passes  are 
granted  employees  with  clear  records  for 
an   entire  year. 

This  committee  work  is  supplementary 
to,  not  a  substitute  for,  the  existing  pro- 
visions for  the  protection  of  passengers 
and  employees.  It  is  particularly  ef- 
fective in  reducing  the  number  of  so-called 
"little"  accidents.  These,  though  they  do 
not  attract  great  attention  when  they  oc- 
cur, are  chiefly  responsible  for  the  total 
of  any  one  year.  They  are  largely  the 
result  of  carelessness  of  one  kind  or  an- 
other. "Familiarity  breeds  contempt"  is 
proven  true  by  the  way  in  which  em- 
ployees begin  to  take  chances  when  they 
have  been  in  service  some  time.  One  of 
the  most  important  features  of  the  present 
movement  therefore,  is  the  attempt  to  im- 
press upon  railroad  men  the  extent  of 
suft'ering  inflicted  upon  wives  and  children 
every  year  as  the  result  of  such  accidents. 

It  was  only  after  a  great  deal  of  study 
that  the  safety  committee  plan  was  finally 
put  into  effect.  It  was  passed  upon  by 
the  highest  officers  of  the  company — the 
president  and  vice-presidents  and  the  gen- 
eral manager  gave  their  personal  atten- 
tion to  the  details  of  organization — and 
now  the  interest  taken  by  the  men  is 
justifying  their  efforts. 


The  Lehigh  Valley  Working  for  Safety. 

An  excellent  proof  of  the  good  work 
that  may  be  accomplished  by  an  earnest 
and  imited  effort  in  the  cause  of  greater 
safety  on  railroads  is  being  admirably  ex- 
emplified by  the  Safety  Committee  com- 
posed of  both  officials  and  employees  on 
the  Lehigh  Valley  Railroad.  Enough 
time  has  now  passed  since  the  committee 
was  established  to  show  the  value  of  this 
kind  of  co-operation  in  the  prevention  of 
accidents.  The  men  in  the  ranks — engi- 
neers, firemen,  conductors,  trainmen, 
shopmen  and  track  laborers — have  entered 


Railway  Construction  in  Palestine. 

Various  reports  of  the  branch  of  the 
Hedjaz  Railway,  now  under  construction 
by  the  Turkish  Government  from  .A.fuleh 
to  Jerusalem,  have  been  published  in  F.u- 
ropean  papers,  and  there  seems  to  be  an 
impression  that  the  project  is  nearer  com- 
pletion than  it  really  is. 

Afuleh  is  a  station  of  the  Hedjaz  or 
Mecca  Railway  on  the  plain  of  Esdraelon. 
It  is  proposed  to  construct  a  branch  line 
from  there,  via  Jenin  and  Nablus,  to  Jeru- 
salem, and  possibly  to  continue  the  line 
farther  south  to  Hebron  and  Beersheba. 
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New  Locomotives  for  the  Atchison,  TopeKa  and  Santa  Fe 


The  .'Vicliison,  Topcku  &  Santa  Fo 
Railway  System  has  recently  received  70 
locomotives  from  the  Baldwin  Locomo- 
tive Works,  as  follows :  20  Santa  Fe 
(2-10-2)  type  for  oil  burning;  10  Pacilic 
(4-6-2)  type  for  oil  burning;  10  Pacilic 
(4-6-2)  tj'pe  for  coal  burning;  10  Con- 
solidation (2-8-0)  type  for  oil  burning; 
14  Switching  (0-6-0)  type  for  oil  burn- 
ing: 6  Switching  (0-6-0)  type  for  coal 
bi'rning. 

In  general,  the  new  locomotives  are 
duplicate  of  others  already  in  service  on 
the  Santa  Fe  System  for  several  years. 
In  most  instances  where  revision  of  de- 
sign of  individual  parts  has  been  neces- 
sary because  of  weakness,  the  new  parts 
have  been  made  interchangeable  with  the 
corresponding     parts     of    older     engines. 


>tLani  distrilnition.  These  valves  are 
driven  by  Walschacrts  gear  and  are  set 
with  a  lead  of  yi  in.  The  Ragonnet 
power  reverse  mechanism  has  been  ap- 
plied as  a  result  of  continued  trial  on 
previous  engines  of  other  classes.  The 
main  cylinders  are  oiled  by  a  five-feed 
lubricator  which  has  a  lead  to  each  steam 
pipe  and  one  to  each  cylinder  barrel. 

As  in  the  ten-coupled  locomotives  of  the 
Santa  Fe  type  recently  built  for  the  Chi- 
cago, Burlington  &  Quincy  R.  R.,  coun- 
terweights are  keyed  to  the  main  axle 
between  the  frames,  to  compensate  for 
deficiency  of  weight  in  the  wlieel  centers. 

The  equipment  of  these  locomotives  in- 
cludes cylinder  relief  valves,  also  drifting 
valves  of  the  Sheedy  i)attcrn.  Flange 
lubricators    are    applied    to    the    leading 


Grate  area,  5S.5  sq.  ft.;  superheating  sur- 
face, 910  sq.  ft. 

Tender— Wheels,  diameter.  3A]i  ins.; 
capacity,  water,  900  gals.;  oil,  3.300  gals. 

Service,  freight. 

PACIFIC    TYPE    LOCOMOTIVES. 

These  locomotives  are  generally  similar 
to  the  28  balanced  compound  Pacific  type 
engines  built  for  this  road  in  the  pre- 
vious year,  by  the  Baldwin  Loconii:>tive 
\V  orks.  The  tractive  force  e.xerted, 
working  compound,  is  34,000  pounds. 

The  inside  (high  pressure)  cylinders, 
arc  placed  on  an  angle  of  Jyi  degrees, 
with  their  centers  26^4  ins.  above  the 
outside  cylinder  centers,  measured  on  the 
vertical  center  line  of  the  cylinder  cast- 
ing.    '1  he   high  pressure   piston  rods   are 
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thus  reducing  the  number  of  patterns 
as  well  as  the  amount  of  repair  part  stock. 
The  boilers  of  all  the  new  engines  have 
radial  stay  fireboxes  and  all  the  locomo- 
tives for  road  service  arc  equipped  with 
Schmidt  superheaters. 

S.\NT.\   IE  TVPF.   LUCO.MOTIVES. 

The  first  locomotives  with  this  wheel 
arrangement  were  placed  in  service  by 
the  Santa  Fe  System  in  1903,  and  during 
the  years  1903-1907,  a  total  of  160  loco- 
motives of  this  type  were  built  by  the 
Baldwin  Locomotive  Works  for  service 
on  the  moimtain  divisions  of  the  Santa 
Fe.  Some  of  these  engines  liave  under- 
gone extensive  alterations  by  the  rail- 
way company  since  they  were  lirsl  con- 
structed, and  several  have  been  converted 
into  Mallet  compounds  by  the  addition  of 
fcrward  units.  The  steam  piping  is  ar- 
ranged in  accordance  with  recent  prac- 
tice, and  superheated  steam  is  delivered 
direct  to  the  steam  chests  through  out- 
side pipes.  Inside  admission  piston 
valves,      16   in.    in    diameter,   control    the 


pair  of  driving  wheels.  The  oil-burning 
equipment  is  in  accordance  with  the  rail- 
way company's  practice.  A  two-inch 
Booth  burner  is  used  and  it  is  placed  in 
the  forward  end  of  the  firebo.x. 

'1  he  principal  dimensions  are  as 
l'.,ll.,ws: 

(iauye,  4  ft.  <S;/.  ins.;  cylinders,  28  ins.  .x 
32  ins. 

Driving  wheels— Diameter.  57  ins. 

Boiler— Diameter,  SO.'.}  ins.;  pressure, 
170  lbs. 

Firebox— Length,  103  ins. ;  width.  78 
ins. 

Tubes— Nutnber,  231— 2;4  ins.;  36— 5^ 
ins. ;  length,  21  ft. 

Wheel  base— Driving,  19  ft.  9  ins.;  rigid, 
19  ft.  9  ins.;  engine.  35  ft.  10  ins.;  engine 
and  tender,  66  ft.  4  ins. 

Weight  in  working  order — On  driving 
wheels,  248,900  lbs.;  on  truck,  front,  21.- 
400  lbs;  on  truck,  back,  25,600  lbs;  total 
engine  and  tender,  about  470,000  lbs. 

Heating  surface— Tubes,  4,174  sq.  ft.; 
firebox,    193    sq.    ft.;    total,    4,36"    sq.    ft. 


somewhat  shorter  than  the  low  pressure, 
ill  oriler  to  allow  sufficient  clearance  be- 
tween the  main  rods  and  the  first  driving 
axle.  When  the  inside  cranks  are  on  the 
back  dead  center,  the  crossheads  are  im- 
mediately above  this  axle.  The  inside 
.guides  are  of  the  Laird  type,  this  design 
having  been  adopted  because  it  provides 
a  maximum  amount  of  clearance  under 
the  crossheads.  The  transverse  bracing 
of  the  frames  in  a  four  cylinder  balanced 
engine  presents  some  difficult  problems, 
but  in  the  locomotives  under  discussion 
a  most  satisfactory  arrangement  has  been 
wc  irked  out. 

I'he  coal  burning  locomotives  are 
eiiuippcd  with  brick  arches,  and  the  grates 
and  fire-door  arc  operated  by  pneumatic 
power.  The  ash  pan  has  three  hoppers, 
with  swing  bottoms  wdiich  can  be  ope- 
rated independently  of  each  other. 
Special  attention  has  been  given  to 
equipping  the  locomotives  so  that  they 
can  be  conveniently  handled. 

Their  principal  dimensions  are  as 
follows: 
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Gauge.  4  ft.  Syi  ins.;  cylinders,  \7'/2 
ins.  and  29  ins.  x  28  ins. 

Driving  wheels — Diameter,  73  ins. 

Boiler — Diameter,  70  ins.;  pressure, 
210  lbs. 

Firebox — Length,  109%  ins.;  width, 
76J<J  ins. 

Tubes — Number,  199 — 2^  ins. ;  26 — 3]/i 
ir.s.;  length,  21  ft. 

Wheel    base— Driving,     13    ft.    8    ins.; 


CO.VSili.IU.STION    TYPE    LOCOMOTIVES. 

These  locomotives  exert  a  tractive 
force  of  48,800  pounds,  and  carry  an 
average  weight  of  nearly  49,000  pounds 
on  each  pair  of  driving  wheels.  The 
general  design  is  based  on  that  of  Con- 
solidation engines  which  were  placed  in 
service  by  the  railway  company  in   1908. 

A  wagon-top  boiler  with  wide  firebox  is 
used   in   this   design,   and   the    front    por- 


Their  chief  dimensions  are  as  follows : 

Gauge,  4  ft.  S'A  ins.;  cylinders,  23J/2 
ins.  X  32  ins. 

Driving   wheels — Diameter,    57   ins. 

Boiler — Diameter,  7854  '"s. ;  pressure, 
185   lbs. 

Firebox— Length,  95 K'  ins.;  width,  71 J4 
ins. 

Tubes— Number,  256—2  ins.,  34— S)^ 
ins. ;  length,  14  ft.  9  ins. 


~r- 
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rigid,  13  ft.  8  ins.;  engine,  35  ft.  1  in.; 
engine  and  tender,  66  ft.  11J4  ins. 

Weight— On  driving  wheels,  163,500 
lbs. :  on  truck,  front,  54,500  lbs. ;  on  truck, 
back,  50,700  lbs. ;  total,  engine  and  ten- 
der, about  440,000  lbs. 

Heating   surface — Tubes,   3.233   sq.   ft.; 


tion  of  the  mud  ring  is  sloped  to  secure 
sufficient  depth  at  the  throat.  The  stay- 
bolts  are  so  spaced  that  a  brick  arch  with 
water  tubes  can  be  applied,  if  at  any  time 
it  is  desired  to  change  the  locomotives  to 
coal  burners. 

The   frames   are  Ayi   inches   wide,   with 


Wheel  base — Driving,  15  ft.  6  ins. ; 
rigid,  15  ft.  6  ins.;  total  engine,  24  ft. 
6  ins ;  total  engine  and  tender,  58  ft. 
2%  ins. 

Weight— On  driving  wheels,  195,500 
lbs. ;  on  truck,  30,800  lbs. ;  total  engine 
and  tender,  about  385.000  lbs. 


COXSOLIDATIOX 
firebox,  181  sq.  ft.;  firebox  tubes,  29  sq. 
ft.;  total,  3,443  sq.  ft. 

Grate  area.  57.6  sq.  ft. 

Superheating  surface,  619  sq.  ft. 

Tender — Wheels,  diameter,  34^  ins. ; 
capacity,  water,  9.000  gals.,  fuel,   12  tons. 

Service,  passenger. 


2-S-O  TYPE   LOCOMOTIX'ES   FOR   THE      SAN  lA    II-;    i<\IlA\  \\. 

double  front  rails.  A  transverse  brace, 
extending  the  full  depth  of  the  pedestals, 
'S  placed  midway  between  the  second  and 
third,  and  third  and  fourth  axles  re- 
spectively. The  firebox  is  supported  by 
sliding  shoes  in  front  and  an  expansion 
plate  at  the  back. 


Heating  surface — Tubes,  2,658  sq.  ft.; 
firebox,  200  sq.  ft.  Grate  area,  47.2 
S(I.   ft. 

Superheating  surface,  565  sq.  ft. 

Tender — Wheels,  diameter,  34'/i  ins. ; 
capacity,  water.  8.500  gals. ;  oil,  3.300  gals. 

Service,  freight. 
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Questions  and  Answers. 

Second  Series. 

The     Mallet    Articulated     Locomotive. 

BV   I'.    P.    RUKSCH. 

(Coittiiiited   from    page   444.) 
Q.     What  would  you  do  in  case  of  fail- 
ure of  a  portion  of  the  valve  gear  on  the 
rear  engine? 


On  the  American  type  locomotive,  tlie 
intercepting  and  reducing  valves  would 
supply  steam  to  the  low  pressure  cylinders 
when  the  throttle  was  opened. 

Q.  What  would  you  do  in  case  of 
broken  rods,  pins  or  guides  on  either 
engine? 

A.  Handle  practically  the  same  as  for 
a     similar     break'down     on     an     ordinary 


slipping  and  the  high  pressure  was  not, 
the  low  pressure  engine  would  soon  use 
up  all  the  steam  in  the  receiver,  thereby 
stopping  the  slipping.  This  will  not  apply, 
however,  with  the  American  type  loco- 
motive, if  the  separate  exhaust  valve  was 
open,  as  in  this  case  the  high  pressure 
engine  would  continue  to  slip  unless  the 
throttle  was  eased  off  or  partially  closed. 


l'O.SlTIO\    OK    Till-:    I.NIKKCICl'TING    V.-XLVK    VVHI£N    THE    PREUETERMKNICIJ  M.WIMT.M    I'RKSSfKE   IN   THE  RECEn'ER 

PIPE   HAS    liEEX    EXCEEDED. 


Rcdncina   \alv 


closed.     Live  steam  is  cut  off  from  t)ie  receiver   until    the   pr' 
Copyright  by   the  American   Locomotive   Company. 


cducej   to    tlic   proper  amount. 


.■\.  Handle  practically  the  sauie  as  for 
a  similar  breakdown  on  a  sitn|ilc  engine. 

Q.  Would  it  be  possible  to  bring  the 
loC'in:otive  in  under  its  own  steam  in  case 
it  became  necessary  to  disconnect  both 
valves  on  the  rear  engine?     If  so.  how? 

A.  Ves ;  the  engine  could  be  brought 
ii>  under  its  own  steam  with  the  low  pres- 
sure cyliiidcrs  by  simply  opening  the 
startint!    valve   on   a    Baldwin   Uxomotive. 


engine    of    the    ordinary    simple    type. 

Q.  What  would  you  do  in  case  either 
engine  started  slipping  when  working 
sicam  ? 

A.  Would  drop  sand  and  keep  throttle 
open,  as  if  the  high  pressure  engine  were 
slipping;  it  would  soon  develop  so  much 
back  pressure  in  the  receiver  pipe  as  to 
choke  the  high  pressure  engine  down ; 
whereas,  if  the   low  pressure  engine  was 


Q.  Would  you  consider  it  necessary  to 
oil   the    front   engine   bearers? 

;\.  ^■cs.  These  should  be  kept  lubri- 
cated the  same  as  any  other  part  of  the 
locomotive,  m  order  to  enable  the  boiler 
to  swing  freely. 

Q.  When  inspecting  this  type  of  loco- 
motive, what  portion  would  yoti  consider 
mcist   important   to   inspect   thoroughly? 

A.     The   connections   between   the   two 


January,   1913. 


RAILWAY  AND  LOCOMOTIVE  ENGINEERING. 


11 


engines,  as  failure  of  these  connections — 
that  is,  the  ciiaw  bar  rigging  and  pin — 
is  liable  to  cause  serious  damage  by  the 
forward  engine  running  out  from  under 
the  boiler. 

Q.  How  would  you  start  a  locomotive 
of  this  type? 

A.  Always  open  the  cylinder  cocks  be- 
fore opening  the  throttle.  With  the  Bald- 
win type,  if  the  train  is  heavy,  open  the 
starting  valve.  With  the  American  type, 
try  to  start  the  train  with  the  reverse 
lever  down  in  the  corner.  If  the  engine 
can  not  start  the  train  in  this  way,  open 


A.  Willi  cither  engine,  if  tlie  speed 
i.-  below  three  or  four  miles  per  hour, 
proceed  the  same  as  when  starting  a 
heavy   train. 

Q.  In  what  position  w'ould  you  carry 
the    reverse    lever    when    drifting? 

A.  At  about  three-quarters  stroke  or 
rrore. 

Q.  What  attention  should  be  given 
the  power  reversing  gear? 

-A.  Keep  the  oil  cylinder  full  of  oil, 
and  the  piston  rod  packing  on  the  oil  and 
air  cylinders  tight.  Always  sec  that  the 
latches  of  both  reverse  levers  mesh  in  the 


relief  valves  on  low  pressure  steam  chests 
and  cylinders? 

A.  They  should  be  tested  about  once 
a  month,  in  order  to  sec  that  they  open 
at  the  proper  pressure. 

Q.  How  would  you  handle  the  inter- 
cepting valve  used  in  connection  with  the 
American  type  locomotive,  so  far  as  lubri- 
cating it,  etc.,  is  concerned? 

A.  Give  it  a  liberal  feed  of  oil  for 
about  one  minute  before  starting,  and 
occasionally  during  long  runs  where  the 
throttle  is  not  shut  off  for  a  considerable 
length  of  time.    Except  for  this,  one  drop 


INTERCEPTING  \'ALVE  IX  COMPOUND  POSITION. 
Intercepting    Valve    (2)    is   open,    Reducing   Valve    (1)    .ind    Emergency    Valve    (6)    are  closed.      Live 
pipe  and  exhaust  steam   from  the  high  pressure  cylinders  is  adj 
Copyright  by  the  American  Locomotive  Company. 


cut  off   from  the   recci* 


the  emergency  operating  valve  in  tne  cab 
by   pointing   the    handle   to   the   rear. 

Q.  After  the  train  is  started,  how 
would  you  handle  the  locomotive? 

A.  After  a  speed  has  been  reached  of 
three  or  four  miles  per  hour,  close  the 
starting  valve,  on  the  Baldwin  type,  and 
close  the  emergency  valve,  on  the  Amer- 
ican type,  as  you  would  simply  be  burning 
more  coal  with  these  valves  open  without 
getting  any  more  power  out  of  the  en- 
gine. 

Q.  How  would  you  proceed  if  you 
were  about  to  stall  on  a  grade? 


teeth  of  the  quadrant.  Whenever  they  do 
not,  report  it. 

Q.  What  attention  should  be  given 
by-pass  valves? 

A.  They  should  be  reported  to  be 
cleaned  periodically,  in  order  to  keep 
them  from  getting  gummed  up  and 
sticky. 

Q.  What  w-ould  be  the  effect  if  a  by- 
pass valve  were  stuck  open  or  stuck  shut? 

A.  If  stuck  open,  they  will  cause  the 
engine  to  blow.  If  stuck  shut,  they  will 
cause  the  engine  to  pound  when  drifting. 

Q.     What  attention  should  be  given  the 


of  oil  about  every  four  or  five  minutes, 
when  running,  is  ample. 

Q.  Beside  the  intercepting  valve,  what 
other  parts  of  an  articulated  compound 
locomotive  should  be  oiled  that  are  not 
found  on  the  ordinary  locomotive  ? 

A.  The  sliding  boiler-bearing  on  the 
front  engine;  the  ball  joint  in  front  of 
the  high  pressure  cylinder:  the  upper  or 
rear  ball  joint  of  the  exhaust  pipe;  the 
lower  or  front  ball  joint  of  the  exhaust 
pipe;  (these  ball  joints  need  only  be 
oiled  before  starting,  as  one  oiling  should 
le  sufficient  for  the  trip:)  the  bolt  in  the 
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fiexible  connection  connecting  the  two 
engines;  the  ball  bearing  of  the  vertical 
suspension  or  trim  bolts,  which  connect 
the  upper  rails  of  the  front  frames  with 
the  lower  rails  to  the  rear  frames;  the 
ball  bearing  of  the  floating  columns,  if 
any ;  the  piston  rod  packing  of  the  cylin- 
ders of  the  power  reversing  gear ;  the 
air  cylinder  of  the  power  reversing  gear, 
by  means  of  the  plug  in  the  top  of  the 
cylinder ;  about  once  a  week  will  be 
often    enough    for    the    air    cylinder. 

Q.     What  is  the  arrangement  ol  c\lin- 
ders   on   Mallet   compound   engine.' 


answers  apply  to  American  type  engines 
only  except  as  noted.) 

Q.  Does  the  engine  work  simple  or 
compound   when    first   started? 

A.     Simple. 

Q.  When  does  the  Mallet  engine  work 
compound  ? 

A.  When  the  receiver  pressure  has 
reached  the  desired  amount,  which  is 
about  four-tenths  boiler  pressure,  thereby 
closing  the  intercepting  valve. 

Q.  When  the  engine  is  working  com- 
pound, what  change  is  necessary  to  make 
the  engine  work  simple? 


from  compound  to  simple,  as,  in  this  case, 
opening  the  separate  exhaust  valve  would 
allow  part  of  the  steam  from  the  re- 
ceiver to  pass  out  through  the  separate 
exhaust  and,  consequently,  but  a  small 
portion  would  pass  to  the  low  pressure 
cylinders  and  the  engine  would  lose 
power  and,  if  on  a  hard  pull,  would  prob- 
ably stall.  It  might  also  be  noticed  by 
the   high   pressure   engine   slipping. 

If  the  separate  exhaust  valve  was  stuck 
closed,  the  locomotive  could  not  be  con- 
verted from  simple  to  compound  and.  un- 
less    the     separate     exhaust     valve     was 


J.N  ri::iai:;rrixi;   \  .\i.\  ic   i.\   simple   position. 

VuWe    (6)   .in.l    Ncducing   W-.lvc    (1)    are  open   and    Inter ceptiiie    Valve    (2)    is   closed, 
cylinders    is    reUascJ    I.)    the    alnios|iliere,    the    high    pressure   cylinders  are   relieved   of 
steam    is   admitted   to  all   cylinders,   giving  207c   increase   in   tractive 

Cotyr'S^^f  ^'.v  '^'^  Antcricaii  Locomotive  Comf>atiy. 


exhaust    from    the    hiyh    ini 
rer  pressure   and   li\e 


A.  High  pressure  cylinders  rigidly 
attached  to  the  boiler  and  rear  engine; 
low  pressure  cylinders  rigitlly  attached 
to  the  frames  of  the  forward  engine,  but 
not   attached   to   ihe   boiler. 

Q.  Describe  the  make  of  valves  used 
on  high  pressure  engines  and  on  low 
pressure  engines. 

A.  As  a  rule,  piston  valves  are  used 
on  the  hii;h  pressure  engines  and  "U," 
or  slide,  valves  on  the  low  pressure  en- 
gines.      (The     following    questions    and 


A.  <  )|)iii  the  emergency  valve  in  the 
cab.  which  causes  the  separate  exhaust 
valve  to  open.  This  takes  the  pressure 
off  the  end  of  the  intercepting  valve,  al- 
lowing it  to  open  and  live  steam  to  pass 
through  the  reducing  \alve  direct  to  the 
low   pressure   cylinders. 

Q.  How  would  you  determine  if  the 
intercepting  valve  was  stuck  open?  If 
stuck   closed? 

A.  If  the  intercepting  valve  was  stuck 
open,  the   engine  could   not   be  converted 


tn)ened.  the  pressure  would  bank  up  in 
the  receiver  until  it  balanced  on  both 
sides  of  the  high  pressure  piston,  and,  in 
this  case,  as  before,  if  the  engine  was  on 
a  hard  pull  it  would  probably  stall.  You 
ccjtild  tell  if  the  intercepting  valve  stuck 
closed  by  first  opening  the  separate  ex- 
haust valve  and  noticing  if  the  engine 
I  -eked  up  speed,  then  closing  the  sepa- 
rate exhaust  valve,  by  means  of  the 
emergency  valve  in  the  cab,  and  noting 
if   the    speed    reduced    quickly. 
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Q.  Describe  how  steam  is  conveyed 
from  high  to   low   pressure   cylinders. 

A.  As  the  steam  is  exhausted-  from 
the  high  pressure  cylinders  it  passes  on 
into  what  is  termed  the  receiver  pipe, 
v/hich  connects  the  exhaust  chamber  of 
the  high  pressure  valve  with  the  steam 
chamber  of  the  low  pressure  valve,  and 
when  the  engine  is  working  compound  the 
movement  of  the  low  pressure  valve  al- 
lows the  steam  from  the  high  pressure 
cylinders  to  enter  direct  into  the  low- 
pressure  cylinders.  When  the  engine  is 
working  in  simple  position  the  low  pres- 
sure engines  operate  with  live  stesm  di- 
rect from  the  boiler,  while  the  steam  ex- 
hausted from  the  high  pressure  cylin- 
ders into  the  receiver  passes  by  way  of 
the  separate  exhaust  valve  direct  to  the 
nozzle. 

Q.  In  starting  the  locomotive,  if  the 
forward  engine  does  not  take  steam, 
what  is  the  trouble? 

A.  The  reducing  valve  is  stuck  shut, 
as,  with  this  type  of  engine,  unless  the 
reducing  valve  is  open  there  would  be 
no  steam  in  the  low  pressure  cylinders 
until  after  the  high  pressure  cylinders 
have  exhausted. 

Q.  What  would  you  do  if  a  by-pass 
valve  was  stuck  open  or  stuck  closed? 

A.  If  one  of  the  by-pass  valves  should 
stick  open  it  would  cause  a  severe  blow, 
and,  if  it  could  not  be  closed  in  any  other 
manner,  the  cap  on  the  end  of  the  cham- 
ber should  be  removed  and  tlie  valve 
forced  into  closed  position  with  the  han- 
dle of  the  coal  pick.  At  the  same  time, 
while  the  cap  is  removed,  see  that  the 
small  port  at  the  end  of  the  by-pass  valve 
chamber  is  open.  If  the  valve  is  stuck 
shut  the  engine  would  not  drift  freely, 
and,  if  necessary  to  do  considerable  drift- 
ing before  reaching  the  end  of  the  ter- 
minal, it  is  advisable  to  take  off  the 
valve  chamber  cap,  remove  the  by-pass 
valve,  clean  it  with  coal  oil  and  re- 
place. The  sticking  of  the  by-pass  valves 
is  generally  caused  by  the  smokebox  gas 
being  sucked  into  the  cylinder,  on  ac- 
count of  the  reverse  lever  being  carried 
too  high  up  when  the  engine  is  drifting. 
The  reverse  lever  should  always  be  car- 
ried at  about  three-fourths  cut-off  when 
the  engine  is  drifting,  as  this  will  allow 
the  engine  to  drift  more  freely  and  there 
will  be  less  smoke  and  gas  sucked  into 
the  cylinder. 

Q.  Describe  the  course  taken  by  the 
steam  from  the  time  it  leaves  the  boiler 
until  it  is  exhausted  froin  the  stack, 
when  starting  and  when  working  com- 
pound? 

A.  Ordinarily,  when  starting  without 
the  separate  exhaust  valve  being  open, 
steam,  upon  opening  the  throttle,  passes 
from  the  throttle  standpipe  to  the  dry 
pipe  and  to  the  steam  pipes  leading  to 
the  high  pressure  steam  chests,  thence, 
as  the  high  pressure  valves  open  and 
close   the    steam    ports,    it    passes    to   the 


high  pressure  cylinder  and  is  exhausted 
into  the  receiver,  from  which,  by  the 
movement  of  the  low  pressure  valves,  it 
is  admitted  to,  and  exhausted  from,  the 
low  pressure  cylinder,  the  exhaust  pass- 
ing out  through  the  exhaust  nozzle  the 
same  as  in  an  ordinary  locomotive.  At 
the  same  time,  when  starting,  live  steam 
is  admitted  to  the  low  pressure  steam 
chest  through  the  reducing  valve,  this 
steam  taking  the  same  course  into  and 
out  of  the  low  pressure  cylinder  as  the 
receiver  steam,  or  exhaust  from  the  high- 
pressure  cylinder.  After  the  engine  has 
m.ade  a  few  revolutions  the  exhaust  steam 
from  the  high  pressure  cylinder  will  bank 
up  in  the  receiver,  causing  the  reducing 
valve  to  close,  and  thereafter  the  engine 
will  work  compound,  the  steam  taking 
the  same  course  as  before,  with  the  ex- 
ception of  the  live  steam  passing  through 
the  reducing  valve.  If  the  engine  is 
started  with  the  separate  exhaust  valve 
open,  however,  the  exhaust  from  the  high 
pressure  cylinder,  instead  of  banking  up 
in  the  receiver,  is  exhausted  direct  to  the 
exhaust  nozzle  through  the  separate  ex- 
haust valve,  the  steam  used  in  the  low 
pressure  cylinder  and  admitted  through 
the  reducing  valve  taking  the  same  course 
as  before. 

Q.  How  are  the  simple  and  compound 
features   controlled   in   Mallet  engine? 

A.  In  the  Baldwin  type,  by  means  of 
•Ml  emergency  valve  in  the  cab,  which, 
when  opened,  allows  high  pressure  steam 
to  flow  direct  from  the  boiler  into  the 
receiver  and  from  the  receiver  into  the 
low  pressure  cylinders.  In  the  American 
type,  by  means  of  an  intercepting  valve 
and  an  emergency  valve.  When  the 
emergency  valve  is  opened  it  throws  the 
intercepting  valve  in  such  a  position  as 
to  allow  high  pressure  steam  to  flow 
from  the  high  pressure  steam  chests  di- 
rect into  the  receiver  pipe,  and  from 
thence  to  the  low  pressure  cylinders. 

Q.  Should  the  high  pressure  engine 
become  disabled,  how  would  you  get  the 
locomotive  in? 

A.     By    opening    the    emergency    valve 

in  the  cab,  so  as  to  allow  high  pressure 

steam  to  flow  to  the  low  pressure  engine. 

Q.    Under  what  conditions  should  the 

emergency  or  starting  valve  be  used? 

A.  Only  when  starting,  and  to  prevent 
stalling  on  a  heavy  grade. 

Q.  What  are  the  duties  of  the  inter- 
cepting valve? 

A.  To  supply  steam  to  the  low  pres- 
sure cylinders  when  starting,  and  to  cut 
off  the  supply  when  the  reservoir  pres- 
sure  has  reached   the  desired  abount. 


telegraph  operator  and  station  agent.  The 
schools  located  in  the  Snyder  Building, 
are  equipped  with  model  railway  tracks, 
signals,  switches  and  all  the  track  ap- 
pliances used  in  the  operation  of  an  or- 
dmary  railway.  The  pupils  receive  in- 
struction in  all  details  of  operating  and 
besides  that  are  taught  stenography,  type- 
writing and  when  necessary  handwriting. 
Particular  attention  is  devoted  to  the 
practice  of  clear,  legible  handwriting  of 
the  character  that  trainmen  can  read 
readily  when  used  in  writing  orders. 

These  schools  are  doing  valuable  serv- 
ices for  railway  companies  as  it  supplies 
them  with  men  and  women  able  to  per- 
form the  duties  of  station  agent  and 
telegraph  operator  without  long  and 
tedious  experience  of  the  actual  work. 
Ihe  pupils  are  drawn  mostly  from  coun- 
try villages  and  are  invariably  of  ex- 
cellent character  and  intellectually  bright, 
so  that  they  readily  absorb  the  details  of 
the  practical  work  that  station  agents 
and  others  are  required  to  perform.  For 
a  fairly  educated  young  man  or  woman 
who  has  not  learned  any  other  business, 
we  consider  the  Railway  Commercial 
School  of  Elmira,  N.  Y.,  offers  an  excel- 
lent opening  for  a  permanent  career.  We 
understand  that  there  are  always  more 
applicants  for  graduates  of  this  school 
than  there  are  scholars  who  have  com- 
pleted the  course. 


Terriffic   Automobile   Speed. 

In  his  Motoring  Notes  to  the  Glasgow 
Herald  of  which  he  is  a  regular  contribu- 
tor, our  Glasgow  agent,  Mr.  A.  F.  Sin- 
clair, gives  particulars  of  a  speed  test  of 
automobiles  which  exceeds  any  vehicular 
velocity  that  we  ever  heard  about.  A 
25  horse  power  Talbot  car,  weighing 
about  2.500  pounds,  having  four  cylinders, 
was  run  for  half  a  mile  at  a  velocity  of 
113.29  miles  an  hour.  Longer  stretches 
were  made  at  from  109  to  111  miles  an 
hour. 

We  do  not  mention  this  with  the  idea 
that  so'me  of  our  railway  officials  will  key 
up  their  locomotives  to  attain  a  speed  of 
two  miles  a  minute,  but  we  think  that 
train  speeds  are  now  too  great.  We  merely 
wish  to  mention  that  reckless  automo- 
bile running  is  not  confined  to  the  .\meri- 
can  Continent. 


Railway   Training   School. 

The  Railway  Commercial  Training 
Schools  of  Elmira,  N.  Y.,  under  the  super- 
vision of  Superintendent  L^tley,  is  doing 
splendid  work  in  preparing  young  men 
and  young  women  to  fill  the  position  of 


Track  Work  on  the  Pennsylvania. 

The  new  grade  elimination  work  of  the 
F'ennsylvania  Railroad  extending  over  ten* 
miles  of  track  from  Linden,  N.  J., 
through  Elizabeth  and  on  to  Colonia,  N. 
J.,  is  probably  the  largest  track  eleva- 
tion work  now  in  progress  in  the  east. 
It  is  interesting  to  note  that  all  of  the 
concrete  bridges,  arches,  and  tunnels  are 
being  carefully  and  thoroughly  water- 
proofed by  a  most  modern  method,  hav- 
ing five  layers  of  Hydrex  felt  cemented 
together  with   Hydrex  hot  compound. 
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Questions  Answered 

I.NEOUALITIES    I.V    FLANGE   GEAR. 

228.  H.  P.  A..  Central  Agiiirrc,  Porto 
Rico,  writes :  We  have  an  engine  here  that 
shows  excessive  flange  wear  on  the  right 
side.  The  engine  runs  the  same  way  all 
the  time,  as  we  have  no  facilities  for 
turning  round.  We  run  backwards  on 
the  outward  run,  and,  of  course,  come 
ahead  on  the  inward  run.  I  attributed 
the  trouble  to  this  fact,  but  a  leading  of- 
ficial here  pointed  out  that  there  are  a 
number  of  curves,  their  variety  and  num- 
ber being  about  equal  both  ways.  What 
do  you  think  is  the  cause  of  the  peculiar- 
ity? A.— There  are  a  number  of  causes 
that  produce  flange  wear  on  one  side. 
Among  these  are  inequalities  in  the 
springs  and  spring  hangers,  misplaced 
truck  centers,  that  is,  the  center  casting 
on  the  locomotive  may  not  be  exactly 
central.  If  the  truck  wheels  on  the  ten- 
der also  show  more  wear  on  the  right 
side,  the  defect  is  not  likely  on  the  loco- 
motive, but  should  be  looked  for  on  some 
particular  part  of  the  track.  The  curves 
may  be  apparently  equal,  but  the  elevation 
of  the  outer  rail  may  not  be  exactly 
adapted  to  the  speed  of  the  locomotive 
at   all  points. 


occupied  liy  tlie  pislun  rud.  In  adjusting 
the  Stephenson  valve  gear  it  is  customary 
with  some  expert  valve  setters  to  arrange 
the  points  of  cut-off,  so  that  a  larger  al- 
lowance of  piston  travel  occurs  on  the 
back  or  piston  rod  side  before  the  steam 
is  shut  otT.  On  the  Walschaerts  valve 
gearing  this  variation  could  not  be  ac- 
complished without  affecting  the  opening 
or  lead  at  the  end  of  tlie  stroke.  Hence 
the  enlargement  of  the  port  is  the  only 
means  available  to  increase  the  supply  of 
steam  to  make  up  for  the  back  of  piston 
area   referred  to. 


SCAI.K  t.v  HOII.KR. 
229.  W.  W.  '1'.,  Grand  Kapids,  Mich., 
asks:  Will  you  kindly  explain  why  a 
locomotive  boiler  containing  large  quan- 
tities of  mud  and  scale  will  use  more 
water  than  a  clean  boiler  will?  This 
seems  to  be  the  case  whether  the  engine 
is  in  operation  or  not.  It  is  taken  for 
granted  that  there  are  no  leaks  anywhere 
in  the  boiler.  A. — The  assumption  is  a 
mistaken  one.  A  certain  quantity  of  wa- 
ter will  evaporate  a  certain  quantity  of 
steam  under  any  condition.  It  will  require 
much  more  fuel  to  overcome  the  non- 
conducting sediment  between  the  fuel  and 
the  water  and  consequently  the  steaming 
qualities  of  the  locomotive  will  be  much 
impaired,  but  the  exact  ratio  of  water 
to  steam  will  be  maintained.  It  may  be 
added  that  steam  at  atmospheric  pressure 
fills  1,644  times  the  space  occupied  by 
water.  .'\t  a  pressure  of  150  pressure  per 
square  inch  the  steam  is  only  173  times 
the  volume  of  the  water.  This  law  is  ab- 
solutely unvarying. 


ENLARGED    STEAM    TORT. 

230.  J.  M,  C,  Dclmar,  Pa.,  writes  :  Can 
you  tell  why  the  steam  port  of  the  valve 
chamber  of  a  Walschaerts  valve  gear  of 
a  class  H  6B  Pennsylvania  Railroad 
standard  locomotive  is  one-eighth  of  an 
inch  larger  on  the  back  end  than  it  is 
on  the  forward  end  of  a  piston  valve? 
This  is  the  admission  port.  .X.— This  is 
done  in  order  to  make  up  for  the  de- 
creasd    area    of    the    piston    rn    the    side 


CRANIC  S    ANGLLARITY. 

231.  R.  M.  B„  Newark,  X.  J.,  writes:  I 
am  familiar  with  the  expression  "angu- 
larity of  the  crank,"  but  I  don't  know 
what  it  means.  Will  you  kindly  explain? 
A. — If  you  measure  the  center  of  the 
cross-head  to  the  center  of  the  axle  of  an 
engine  having  a  main  rod  S  feet  long  and 
24  inches  piston  stroke  and  then  measure 
to  a  line  perpendicular  to  the  center  of 
the  axle  you  will  find  that  the  length  of 
the  main  rod  comes  about  1J4  in-  short 
of  reaching  the  perpendicular  line.  The 
angle  formed  between  the  center  of  the 
crank,  tlie  perpendicular  line  and  the 
point  that  comes  short  of  that  line  is  the 
angularity  of  the  crank.  The  effect  of 
tlic  crank's  angularity  is  to  make  the  pis- 
ton fall  behind  on  the  forw-ard  stroke  and 
reach  ahead  on  the  backward  stroke. 


DEEECTIVE    E.    T.    liKAKE. 

232.  J.  B.,  Marshalltown,  ia..  writes: 
The  E.  T.  brake  on  an  engine  acts  in  the 
following  manner,  with  both  valve  handles 
in  running  position,  the  brake  appears  to 
be  all  right  but  as  soon  as  either  brake 
valve  handle  is  moved  away  from  running 
position,  a  heavy  blow  of  air  starts  from 
the  exhaust  port  of  the  automatic  brake 
valve  and  continues  for  some  little  time 
after  the  handles  are  returned ;  all  air 
pipes  are  properly  connected.  Can  you 
tell  me  what  could  cause  this?  A.  Yes; 
l.ut  it  is  quite  likely  that  you  already 
know  what  caused  it  or  some  one  asked 
you  this  (luestion.  As  this  blow  does  not 
occur  at  a  time  the  release  pipe  should  be 
open,  but  does  occur  when  it  should  be 
closed  by  the  brake  valve  rotary,  it  is 
evident  that  sonietliing  unusual  has  hap- 
l)ened  to  the  brake  valve.  Indications 
are  that  the  rotary  valve  is  not  off  its 
scat  or  the  blow  would  show  in  running 
position,  and  a  movement  of  the  inde- 
pendent valve  causing  the  blow  indicates 
that  the  application  cylinder  pipe  is  open 
to  the  atmosphere  at  this  time. 

We  have  found  several  cases  of  this 
kind  caused  by  the  pin  in  the  automatic 
brake  valve  handle  being  sheared  off  and 
the  handle  put  on  in  the  reverse  position 
on  the  kev. 


DEFECT    OF    FEED    VALVE. 

233.  J.  M.,  Ft.  Wayne,  Ind  ,  writes:  In. 
case  a  feed  valve  fails  to  keep  up  pressure 
or  stops  up  along  the  road,  we  are  in- 
structed to  place  the  brake  valve  handle  in. 
release  position  and  slack  off  the  adjusting 
nut  of  the  maximum  pump  governor  top 
and  proceed  in  this  manner  to  end  of  the 
trip  or  until  repairs  can  be  made.  If 
the  feed  valve  of  the  E.  T.  brake  closes 
off  tight  so  no  air  pressure  can  enter  the 
feed  valve  pipe,  would  not  the  excess 
pressure  top  prevent  the  pumps  from  run- 
ning even  with  the  brake  valve  in  release 
position?  A.  Not  if  the  brake  handle  is 
placed  in  the  proper  position,  with  the 
handle  fully  in  release  position,  should 
the  pressure  leave  the  feed  valve  pipe  the 
blow  of  air  from  the  warning  port  would 
cease  and  you  woidd  then  move  the 
handle  far  enough  toward  running  posi- 
tion to  again  start  the  blow,  then  the  ro- 
tary valve  would  be  in  a  position  to  ad- 
mit main  reservoir  pressure  to  both  the 
brake  pipe  and  feed  valve  pipe  and  the 
excess  pressure  top  could  not  interfere 
with  the  operation  of  the  pump  unless 
from  some  other  defect  which  might 
make  it  necessary  to  disconnect  the 
operating  pipe. 

Your  instructions  on  this  point  how- 
ever, if  they  have  reference  to  the  E.  T. 
equipment,  should  be  a  trifle  more  ex- 
plicit. 


EXCESS    PRES.SURE    GOVERNOR    TOP. 

234.  J.  R.  C,  ^Jorton,  .\'eb.,  writes:  I  do 
not  understand  the  answer  to  question 
number  211  in  the  October  issue.  1  un- 
derstand that  when  the  brake  valve  handle 
reaches  lap  position  the  air  pressure  is 
cut  off  from  the  excess  pressure  operating 
pipe  which  renders  the  governor  top  in- 
operative. How  would  the  governor  top 
be  prevented  from  stopping  the  pump  if 
main  reservoir  pressure  remains  in  the 
operating  pipe?  A.  When  the  valve 
h.-indlc  reaches  lap  position,  the  port  j  in 
the  rotary  valve  registers  with  the  grooved 
extension  of  port  d  in  the  rotary  valve 
seat  which  then  admits  main  reservoir 
pressure  to  the  feed  valve  pipe,  hence  the 
excess  pressure  governor  top  cannot  stop 
the  pump  even  if  main  reservoir  pressure 
is  not  cut  off  from  the  operating  pipe. 
This  feature  causes  the  pump  to  start  so 
promptly  when  the  handle  is  placed  in  lap 
|iOsition  even  wlien  the  relief  port  happens 
to  be  stopped  up. 


rXDESlRED   QUICK    ..\CTI0N. 

235.  J.  S.  C,  Miami,  Fla.,  writes:  Can 
you  tell  me  whether  there  is  any  way  an 
engineer  can  prevent  the  application  of  a 
"dynamiting"  triple  valve  on  a  passenger 
train  after  the  brake  pipe  exhaust  is  cut 
off  at  the  brake  valve?  A.  No.  The 
brake  pipe  exhaust  ceases  because  the 
brake  pipe  pressure  has  entered  the  brake 
cylinders,    consequently   quick   action   has 
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taken  place  before  the  exhaust  at  the 
brake  valve  has  ceased.  However,  if  you 
have  a  triple  valve  that  works  quick- 
action  upon  every  service  reduction,  and 
have  no  time  in  which  to  locate  and  cut 
it  out,  the  best  plan  in  making  a  station 
stop  is  to  run  up  close  to  the  stopping 
place  and  while  the  speed  is  high,  use 
the  brake  valve  in  emergency  position 
which  will  start  the  emergency  applica- 
tion from  the  head  of  the  train  and  there 
will  be  no  serious  shock. 

In  passenger  service  you  may  find  that 
you  are  making  a  verj'  slight  reduction 
which  may  be  causing  the  quick-action 
to  take  place,  while  a  somew-hat  heavier 
reduction  may  prevent  it,  or  conversely 
a  heavy  reduction  may  produce  quick- 
.action  while  a  series  of  lighter  reductions 
may,  as  in  the  case  of  a  restricted  service 
port,  prevent  the  quick-action.  The  idea 
is  to  note  the  kind  of  a  reduction  that 
is  causing  the  quick-action  to  take  place, 
;.nd  then  avoid  making  this  kind  of  a  re- 
duction until  the  end  of  the  trip  is  reached 
or  until  the  disorder  can  be  located  and 
•corrected. 

DEFECTIVE    BR.\KE    V.\LVE. 

236.  T.  J.  K.,  Winona,  Minn.,  writes : 
If  an  engineer  is  out  on  the  road 
with  a  locomotive  equipped  with 
ithe  E.  T.  brake,  and  hauling  a 
freight  train,  should  the  upper  valve 
seat  gasket  of  the  brake  valve  blow  out 
between  the  main  reservoir  port  and  cham- 
ber "D,"  can  he  bring  his  train  in  accord- 
ing to  the  Interstate  Commerce  law,  and 
how  should  he  do  his  braking  with  the 
least  delay  to  the  train?  A. — The  disorder 
you  mention  would  prevent  the  equalizing 
discharge  valve  from  being  lifted  to  dis- 
charge brake  pipe  pressure,  and  should 
this  occur  along  the  line  of  road,  there  is 
nothing  to  prevent  the  brake  from  being 
applied  by  using  the  direct  application  posi- 
tion. This  should  be  done  by  moving  the 
handle  just  far  enough  into  emergency 
position  to  get  a  heavy  blow  from  the 
brake  valve,  but  not  far  enough  to  cause 
quick  action  and  when  the  brakes  are  ap- 
plied, with  sufficient  force  return  the 
liandle  very  slowly  to  lap  position  the  ob- 
ject being  to  gradually  cut  off  the  ex- 
hausting brake  pipe  pressure. 

We  do  not  know  that  there  is  any  In- 
terstate law  to  conflict,  or  that  specifies 
any  particular  type  of  brake  valve  to  be 
used,  the  defect  has  merely  destroyed  the 
service  feature  and  the  brake  is  still  a 
safety  device  with  an  unimpaired 
cfficiencv. 


more  surface  than  the  wheel  on  the  rail 
stops  the  train  in  the  shorter  distance? 
A. — Not  necessarily,  it  merely  proves 
that  the  static  friction  between  the  wheel 
and  rail  is  greater  than  a  dynamic  fric- 
tion obtained  at  this  point.  If  you  wish 
to  disprove  the  law  of  friction  you  refer 
to,  all  conditions,  save  the  amount  of 
surface  in  contact,  must  be  equal  when 
the  experiment  is  made. 


FRICTION  AXD  ADHESION. 

237.  W.  G.  L.,  New  York  City,  writes : 
In  a  brake  application,  does  not  the  fact 
that  non-slid  wheels  stop  a  train  more 
quickly  than  slid  wheels,  disprove  the  law 
that  friction  is  the  same  regardless  of 
;surface.   that  is.   the  brake   shoe  offering 


open  air  for  fear  of  fire,  and  benzine 
added  in  about  the  proportion  of  one  pint 
of  benzine  to  half  a  pint  of  lard-rosin 
mixture.  When  cool,  the  mixture  can 
be  rubbed  lightly  over  the  bright  steel  ar- 
ticles. Tools  thus  treated  will  resist  the 
corrosive  action  of  even  salt  water. 


Care  of  the  Locomotive. 

It  is  a  well-known  fact  that  the  need 
for  careful  maintenance  of  the  locomotive 
is  a  growing  need,  and  that  many  failures 
are  due  to  fractured  frames  and  rods, 
loose  eccentrics,  etc.,  and  that  these  in 
many  cases  could  have  been  avoided  had 
the  defects  not  been  covered  up  with  dirt 
and  grease.  Much  may  be  learned  by 
those  in  charge  of  locomotives  in  Amer- 
ica from  the  European  railways,  where 
the  locomotive  sheds  are  kept  clean,  light 
and  airy,  and  the  engines  themselves  pre- 
sent a  well-cared-for  appearance.  The 
railway  companies  consider  it  money  well 
spent,  and  undoubtedly  such  practice  re- 
sults in  ultimate  economy,  while  the  en- 
ginemen  take  a  greater  interest  and  pride 
in  the  locomotives  they  are  employed  in 
handling.  The  eyes  of  the  railway  world 
are  centered  on  the  problem  of  reducing 
the  time  locomotives  are  out  of  service 
from  various  causes,  or  in  other  words, 
the  time  elapsing  between  the  arrival  of 
the  engines  at  terminal  stations,  and  that 
at  which  they  are  ready  for  service  again. 
Much  depends  on  the  quick  despatching 
of  locomotives,  and  this  can  only  be  real- 
ized in  its  best  form  where  there  is  co- 
operation between  all  of  those  who  are 
concerned  with  the  working  of  the  en- 
gines, from  the  chief  of  the  running  de- 
partment downwards. 


Hardening   Soft   Iron 

To  harden  soft  iron  wet  it  with  water 
and  scatter  over  its  surface  powdered 
yellow  prussiate  of  potash.  Then  heat  to 
a  cherry  red  heat,  which  causes  the  potash 
to  melt,  and  coat  the  surface  of  the  soft 
iron.  Then  immerse  quickly  in  cold  wa- 
ter and  repeat  the  operation.  A  white 
heat  must  not  be  used,  as  this  would  not 
harden  but  oxidize  the  iron.  Care  must 
be  used  not  to  use  red  prussiate  of  potash 
instead  of  the  vellow.    It  will  not  answer. 


How  to  Clean  Tools. 

To  keep  tools  clean  and  bright,  rub  a 
little  mercurial  ointment  over  them,  which 
will  form  a  moisture  resisting  coating. 
Mercurial  ointment  is  also  known  as  blue 
butter.     It  is  somewhat  poisonous. 

Another  good  mixture  to  keep  tools 
from  rusting  is  made  by  taking  six  parts 
of  lard  and  one  part  of  rosin.  Heat  these 
together  slowly  till  the  rosin  is  all  melted. 
The  mixture  is  then   taken  out  into  the 


Keeping  Metals  from  Rusting. 
To  keep  metals  from  rusting  rub  them 
off  perfectly  clean  and  paint  them  over 
with  the  following  mixture :  Dissolve  half 
an  ounce  of  camphor  in  a  pound  of  lard. 
or  in  that  proportion,  according  to  the 
quantity  used,  and  before  it  cools  enough 
to  be  hard,  mix  in  enough  black  lead  to 
give  the  whole  the  color  of  iron.  This 
should  be  well  and  thoroughly  applied 
all  over  the  metal,  being  careful  not  to 
omit  any  spots,  and  let  it  remain  over 
night.  The  next  day  rub  off  clean  with 
rags.  If  kept  dry  by  the  weather,  metal 
treated  in  this  way  will  keep  perfectly  free 
from  rust  all  winter.  Olmstead's  varnish 
is  made  by  melting  two  ounces  of  resin 
in  one  pound  of  fresh,  sweet  lard,  melt- 
ing the  resin  first  and  then  adding  the 
lard,  and  then  mixing  thoroughly.  This 
is  applied  to  the  metal,  which  should  be 
w-arm.  if  possible,  and  perfectly  cleaned, 
and  afterward  rubbed  off.  This  has  been 
well  proved  and  tested  for  many  years, 
and  it  is  all  that  it  has  been  recommended 
to  be.  It  is  particularly  well  suited  for 
iron  surfaces  w'hich  a  slight  rust  is  apt 
to  injure  very  seriously. 


Railroad   Men   Wanted. 

The  Interstate  Commerce  Commission 
is  in  need  of  men  with  railroad  experi- 
ence for  positions  both  at  the  office  of 
the  Commission  and  in  the  field.  Ap- 
pointments are  made  as  a  result  of  exam- 
inations conducted  by  the  Civil  Service 
Commission  throughout  the  country. 
Theoretically  there  are  three  hundred 
examination  places,  but  actually,  at  every 
examination  held  to  date,  no  candidates 
have  appeared  except  at  barely  a  score 
of  places.  As  a  result  the  positions  are 
practically  going  a-begging,  mainly,  it  is 
thought,  because  the  Civil  Service  Com- 
mission has  no  authorized  method  of  ad- 
vertising to  reach  railroad  men  especially. 

The  entrance  salaries  of  these  positions 
range  from  $1,200  to  $3,000,  with  later 
promotions  to  even  higher  salaries,  and 
it  is  believed  that  these  salaries  are  suffi- 
ciently large  to  appeal  to  the  railroad 
clerks  and  agents  of  the  country  if  they 
could  be  reached  with  information  con- 
cerning the  examinations.  The  Civil 
Service  Commission  gives  the  announce- 
ments of  examinations.  Interested  persons 
should  write  the  Civil  Service  Commis- 
sion for  its  form  No.  i76  and  fill  out  and 
return  to  the  Commission,  when  full  par- 
ticulars will  be  given  in  regard  to  va- 
cancies and  dates  of  examination. 
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Give  the  Boiler  Tube  Its  Due. 

We  have  recently  rccei\-ed  questions 
from  several  European  correspondents 
who  wanted  to  know  the  effect  on  the 
economical  operation  of  locomotives  of 
the  huge  grate  area  for  which  American 
locomotives  are  noted.  Experience  has 
taught  us  that  the  extremely  large  grate 
area,  used  on  many  .American  locomotives, 
is  the  cause  of  waste  of  heat  and  we  be- 
lieve that  the  fasliion  of  specifying  un- 
usually large  grate  area  was  based  upon 
a  mistake. 

A  long  time  ago  we  be>;an  hearing  the 
assertion  made  and  repeated,  that  one 
foot  of  firebox  surface  was  worth  five  or 
six  feet  of  tube  surface  and  the  statement 
was  never  contradicted  or  explained  with 
justice  to  the  tube  surface.  The  effect 
of  magnifying  the  value  of  firel/ox  sur- 
face and  making  odious  comparisons  of 
th.it  with  tube  area,  was  to  make  many  men 
responsible  for  the  designing  of  locomo- 
tives conclude,  that  the  larger  tlie  firebox 
in    comparison    to    the    tube    surf..  •. ,    the 


greater  would  be  the  economy  in  the  com- 
bustion of  fuel.  Tliere  is  some  truth  in 
the  assertion  that  the  firebox  area  is  more 
efficient  tlian  the  tube  surface;  but  it  is 
the  presence  of  the  tubes  tliat  makes  the 
firebox  of  value  and  it  would  not  require 
the  enlarging  of  the  firebox  surface  to 
be  pursued  very  far  before  we  would  have 
a  merely  furnace  boiler.  Moreover,  the 
firebox  surface  owes  its  high  efficiency  to 
tile  fact  that  its  sheets  receive  the  first 
lu-at  from  the  products  of  combustion,  anil 
that  they  pass  into  the  tubes  robbed  of 
a  considerable  portion  of  their  original 
beat.  It  is  impracticable  to  expose  this 
whole  of  the  heating  surface  of  a  boiler 
ti]  tlie  same  high  temperature  and  every 
attempt  to  effect  uniformity  in  this  respect 
has  ended  in  f.-iihire.  Some  engineers 
who  believed  in  giving  the  tubes  their 
full  duty  as  evaiioration  surface,  have  in- 
troduced fireboxes  with  surfaces  covered 
by  non-conducting  material,  but  such  at- 
tempts were  uniform  failures.  To  make 
an  ideal  locomotive  boiler  firebox  and  tube 
surface  must  harmonize.  It  must  be 
borne  in  mind  that  every  foot  of  surface 
added  to  the  firebox  not  only  does  less 
work  than  that  done  by  a  foot  in  the 
smaller  area,  but  also  reduces  the  latter 
by  reducing  the  temperature  of  the  fire 
and  that  of  the  tubes  by  reducing  the 
temperature  at  which  the  gases  leave  the 
firebox.  Although  the  firebox  surface  has 
the  advantage  of  receiving  heat  both  by 
radiation  from  the  fire  and  by  connection 
from  the  gases,  the  latter  action  is  in  a 
roomy  firebox,  so  much  less  effective  than 
that  of  the  tubes,  that  the  tube  surface 
may,  under  certain  circumstances,  be  fully 
as  efficient  as  the  firebox  surface.  If  the 
influence  of  speed  is  considered  it  fo.l- 
lows  that  in  some  instances  when  the 
velocity  of  the  gases  is  just  right,  the 
cvajioration  in  the  flues  will  exceed  that 
of  the  firebox,  and  there  is  reason  to  be- 
lieve that  this  is  frequently  the  case  in 
practice. 

The  tendency  towards  huge  grate  area, 
which  follows  the  demand  for  large  fire- 
boxes, has  the  effect  of  depressing  the 
temperatures  of  the  firebox  and, permit- 
ting part  of  the  fuel  gases  to  pass  away 
lielow  the  igniting  temperature.  We  have 
never  found  reason  to  believe  that  Daniel 
K.  Clark  made  a  mistake  when  he  as- 
serted, as  a  result  of  his  experience  and 
experiments.  th;it  the  smaller  the  grate 
area  consistent  with  proper  admission  of 
oil,  the  greater  would  be  the  boiler's  efB- 
ciency.  Not  a  few  .Xmcrican  railways 
have  found  it  promoted  economy  of  com- 
bustion to  put  dead  plates  in  the  grates  of 
engines  having  huge  fire  areas. 

Steam  engineering  provides  many  ex- 
amples of  boilers  that  are  efficient  ob- 
sorbers  of  heat  with  little  or  no  part  of 
the  surface  exposed  to  radiant  heat  from 
the  fuel.  The  absence  of  surface,  which 
would  abstract  heat  directly  from  the  fuel, 
also  tends  to  more  perfect  combustion  by 


reason  of  the  higher  temperature  attained 
and  it  is  in  accordance  with  the  dictum 
of  an  eminent  authority  that  "so  long  as 
chemical  reaction  is  taking  place,  all  that 
tends  to  cool  any  portion  of  the  gas 
should  be  avoided."  The  more  perfect 
combustion  and  the  readiness  with  which 
the  gases  leaving  the  firebox  at  a  high 
temperature  subsequently  part  with  their 
heat,  appear  fully  to  compensate  for  the 
absence  of  transmission  by  direct  radia- 
tion. Our  plea  is  to  give  the  tubes  due 
credit  for  their  efficiency,  remembering 
that  it  was  the  tubes  that  made  the  loco- 
motive boiler  its  great  success  in  provid- 
ing  railways    with    a   high    speed   engine. 


Giving   Information  About  Accidents. 

Changes  in  official  sentiment  concern- 
ing railway  accidents  and  publicity  relat- 
ing to  the  same  have  been  very  pro- 
nounced during  the  last  decade.  It  used 
to  be  the  practice  for  all  the  officials 
likely  to  receive  accurate  information 
concerning  accidents  to  deny  point  blank 
that  any  unusual  occurrence  had  hap- 
pened, even  when  newspapers  had  an- 
nounced accidents  to  important  trains  or 
many  people  were  on  the  anxious  seat 
for  the  safety  of  their  friends  or  relations. 

The  regular  practice  nowadays  is  for 
the  oflicials  of  roads,  when  accidents  have 
happened,  to  give  full  particulars  to  per- 
sons who  may  be  interested.  The  change 
is  very  proper  and  is  likely  to  prevent 
much  unnecessary  sentiment  against  rail- 
road companies.  .Accidents  to  trains  are 
inevitable  and  it  does  not  help  the  matter 
to  pretend  that  nothing  unusual  has  hap- 
liened,  in  fact,  attempts  at  suppression  of 
information  has  generally  resulted  in  ex- 
aggerated reports  of  what  were  sometimes 
minor  accidents.  The  new  policy  is 
assurably  an  improvement  on  past 
practices. 


The  Metric  System. 
We  notice  in  the  public  prints  a 
growing  tendency  to  call  for  the  in- 
troduction into  the  United  States  of 
the  International  Metric  System  of 
Weights  and  Measures.  The  English 
speaking  countries  have  resisted  stead- 
ily the  introduction  of  the  French  sys- 
tem of  weights  and  measures,  but  it 
seems  to  us  that  circumstances  are 
pushing  the  practical  men  of  all 
countries  adhering  to  the  old  systems 
to  fall  into  line  with  the  tuetric  sys- 
tem. The  manufacture  of  electric  ap- 
pliances is  exerting  strong  influence  in 
favor  of  a  universal  system  of  measure- 
ments, especially  as  articles  made  for  for- 
eign luarkets  must  be  made  to  con- 
form to  the  measurements  of  the 
countries  where  they  are  going.  Rus- 
sia and  Montenegro  are  the  only 
coimtries  in  Europe  besides  Britain 
that  do  not  use  the  metric  system. 
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Making  Conventions  Valuable. 

We  have  several  liiUL-s  comiiienlcd  upon 
the  ambition  of  the  executive  committees 
of  our  mechanical  associations,  which 
moves  them  to  name  a  large  variety  of 
subjects  for  report  and  discussion  at  con- 
ventions. Anything  that  is  worth  doing 
is  worth  doing  well ;  and  the  attempts  to 
touch  upon  more  subjects  than  the  time 
at  the  disposal  of  a  convention  permits  to 
be  thoroughly  discussed,  is  a  mistake  that 
results  in  loss  of  the  valuable  facts  that 
discussions  never  fail  to  bring  fortli. 

Thoughts  on  this  subject  have  been 
suggested  by  reading  the  report  of  the 
committees  on  the  subjects  to  be  reported 
upon  and  discussed  at  the  1913. convention 
of  the  International  Railway  General 
Foremen's  Association.  There  are  only 
four  subjects  specified,  and  they  are  all  of 
a  character  that  will  bear  profound  in- 
vestigation and  wide-reaching  discussion. 
The  advantage  of  thorough  discussion  is 
that  it  brings  out  the  information  pos- 
sessed by  the  individual  members  and  is 
much  more  comprehensive  than  any  re- 
port prepared  by  the  chairman  of  a  com- 
mittee. The  International  Railway  Gen- 
eral Foremen's  Association  has  been  pecul- 
iarly strong  in  the  discussion  of  reports. 
The  members  are  in  close  touch  with  de- 
tails of  all  shop  subjects,  they  are  men 
who  thoroughly  understand  their  business 
and  most  of  them  have  acquired  sufficient 
facility  in  public  speaking  to  enable  them 
to  express  themselves  fluently  and  intel- 
ligibly. We  have  just  devoted  three  hours 
to  examining  discussions  in  the  last  three 
reports  and  the  experience  has  bten  most 
edifying.  To  any  of  our  readers  who 
wish  to  keep  well  informed  on  shop  mat- 
ters we  would  say,  read  carefully  the  re- 
ports and  discussions  of  the  eight  annual 
reports  of  the  International  Railway  Gen- 
eral Foremen's  Association  and  you  will 
acquire  more  useful  knowledge  concern- 
ing shop  matters  than  you  can  glean  from 
any  other  line  of  reading  that  we  are 
acquainted  with. 

An  important  part  of  the  engineering 
knowledge  brought  to  light  through  the 
labors  of  all  the  mechanical  associations 
is  lost  because  its  effect  is  too  transient. 
Reports  are  read  and  discussed  and  parts 
of  these  are  printed,  but  the  impressions 
made  are  not  sufficiently  lasting  to  be  of 
permanent  value.  To  read  and  study 
these  vehicles  of  useful  information  in  the 
retirement  of  your  homes  is  the  proper 
way  to  obtain  full  advantage  of  the  work 
performed. 

The  personal  experience  enjoyed  by  the 
members  who  attend  the  conventions  is 
very  valuable,  since  it  enables  them  to 
make  comparisons  of  their  work  with  that 
of  others.  In  that  respect  men  are  stimu- 
lated to  do  as  well  as  the  best,  but  details 
are  soon  forgotten  unless  the  memory  is 
helped  by  reading  occasionally  particulars 
of  the  ideas  exchanged.  Touching  this 
view  of  convention  work  President  Pick- 


ard  in  his  last  inaugural  address  re- 
marked :  "I  have  been  a  strong  advocate 
of  convention  work  since  early  in  my  ca- 
reer and  appreciate  the  amount  of  good  it 
has  done  to  myself  personally  and  in  con- 
nection with  the  General  Foremen's  Asso- 
ciation. We  are  able  to  talk  to  our  many 
associates  on  various  matters  and  be  en- 
tertained on  problems  that  we  may  have 
taken  years  to  understand,  the  results  be- 
ing beneficial  to  yourselves  and  to  your 
neiglilmrs." 


Washing  Out  Locomotive  Boilers. 

At  the  recent  meeting  of  the  Interna- 
tional Railway  Congress  the  subject  of 
washing  out  boilers  was  discussed  at 
some  length.  The  discussion  that  it  had 
been  proved  that  washing  out  with  hot 
water  not  only  reduces  the  time  a  loco- 
motive has  to  stand  idle  but  also  its  cost 
of  maintenance.  The  sj'Stem  is  superior 
to  that  of  using  cold  water,  but  neither 
method  suffices  for  removing  hard  scale 
which  is  deposited  on  the  tubes  and  other 
inaccessible  parts  of  the  boiler.  On  the 
other  hand,  the  materials  which  later  on 
form  hard  scale  are  suspended  in  the 
water,  and  when  the  boiler  is  generating 
steam  briskly  they  collect  chiefly  at  the 
surface.  That  is  why  the  timely  removal 
of  this  scale-forming  matter,  as  and  when 
it  separates  from  the  water,  prevents  hard 
and  thick  incrusations  from  being  formed 
in  the  water,  seeing  that  the  water  proper 
will  then  remain  nearly  always  clean.  Of 
all  the  methods  known,  a  high  temperature 
is  the  best  for  separating  from  the  water 
any  solid  substances  dissolved  in  it.  As 
those  substances  are  generally  very  light, 
they  rise  to  the  surface  of  the  water  and 
are  kept  there  by  the  bubbles  of  steam 
whicli  escape. 


Government   Ownership   of   Public 
Utilities. 

A  great  many  people  believe  that  a  na- 
tional government  can  do  things  better 
than  individuals,  companies  or  corpora- 
tions, but  the  reverse  is  the  case.  There 
is  some  sentiment  in  favor  of  legislation 
to  put  the  Government  of  the  United 
States  operating  the  railroads  of  the  coun- 
try and  other  public  utilities,  but  tlie  ex- 
perience that  other  countries  have  gone 
through  in  managing  railways  indicates 
that  it  would  be  a  sad  day  for  public  con- 
venience when  railroad  operating  began 
to  be  managed  by  government  officials. 
Not  a  few  countries  have  tried  the  ex- 
periment of  operating  railways  and  it  is 
a  mere  truism  to  tell  that  they  are  the 
worst  operated  railways  in  the  world. 

On  this  subject  the  editor  of  the  New 
York  American  gave  an  answer  to  a  cor- 
respondent who  is  in  favor  of  government 
ownership  of  railroads  that  seems  to 
cover  the  whole  subject. 

In  the  course  of  his  reply  Mr.  Forbes 
says,  in  answer  to  the  assertion  that 
freight   and   passenger   rates   will   be   re- 


duced nnder  government  control,  that 
"the  United  States  Government  is  the 
worst  managed  organization  in  the  whole 
land.  There  is  not  even  a  pretense  of  a 
budget.  It  wallows  along  from  year  to 
year,  neck  deep  in  financial  mire,  knowing 
little  of  where  it  will  land,  A  set  of  books 
is  a  farce." 

The  idea  that  anyone  should  think  it 
will  do  better  in  running  the  railroads  of 
the  country  than  it  does  in  the  manage- 
ment of  the  business  already  in  hand,  is 
a  huge  mistake.  But  on  the  other  hand, 
the  statement  is  made  by  Mr.  Forbes, 
that  "government  is  a  necessary  evil  and 
the  less  a  nation  has  of  it  the  better. 
Government  is  a  voluntary  giving  up  of 
freedom  on  the  part  of  the  governed." 

That  was  the  idea  on  which  Thomas 
Jefferson  based  his  political  doctrines  and 
rallied  behind  him  such  a  following  as  to 
make  him  the  boss  in  American  politics 
for  a  generation.  But  it  is  a  totally  mis- 
taken one.  Government  is  not  a  neces- 
sary evil.  It  is  an  invaluable  good.  It  is 
the  only  condition  on  which  civilization 
itself  is  possible. 

The  individual  left  to  himself  falls  into 
a  dozen  ways  of  evil  as  long  as  every 
man  does  that  which  is  right  in  his  own 
eyes.  No  fact  in  all  history  is  more 
familiar.  Government  is  the  very  high- 
est good,  then,  that  is  possible  to  human- 
ity. Bad  as  it  is  in  most  cases,  it  is  still 
so  much  better  than  no  government  that 
there  is  no  basis  of  comparison  between 
them. 

Let  the  contrary  doctrine  be  taught, 
that  government  is  indispensable  to  order 
and  progress,  and  the  taxpayer  will  see 
that  taxes  wisely  spent  are  the  best  pos- 
sible investment  that  he  can  make.  Gov- 
ernment ownership  is  breaking  down  the 
world  over.  Public  operation  of  public 
utilities  is  a  failure  at  least  nine  times 
in  ten.  In  fact,  there  is  no  illustration  of 
it  anywhere  on  a  scale  larger  than  that 
of  a  moderate  municipality,  that  can  be 
justly  called  a  success  after  a  ten  years' 
trial. 


Conference  of  Firemen  and  Managers. 

The  claims  of  tlie  locomotive  tlremen 
of  fifty-two  Eastern  railroads  for  ad- 
justment of  pay  and  improved  condi- 
tions of  work  are  now  being  pushed 
before  the  general  conference  repre- 
senting the  railroad  companies  in  the 
same  manner  that  the  clainis  of  tlie 
locomotive  engineers  were  urged  sev- 
eral months  a.co.  Elisha  Lee.  vice- 
president  of  the  Pennsylvania  Rail- 
road has  taken  the  place  of  chairman 
of  the  railroad  conference  comtiiittee 
in  place  of  J.  C.  Stuart,  vice-president 
of  the  Erie,  who  presided  at  the  en- 
gineers' conference. 

The  firemen's  demands  are  voiced  by 
J.  S.  Carter,  president  of  tlie  Firemen 
and  Engincmtn's  Brotherhood.  The 
claims   of  the    firemen   were    drawn    up 
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at  a  meeting  held  in  Chicago,  wliich 
was  attended  by  the  leaders  ot  llie  lire- 
men.     The  principal  demands  are: 

For  general  passenger  service,  $2.70  a 
day  on  engines  weighing  100  tons  or  over ; 
?2.60  a  day  on  engines  weigliing  70 
tons  or  over,  but  less  than  100  tons ; 
$2.50  on  engines  weighing  less  than  70 
tons,  all  exclusive  of  tender.  For  gen- 
eral through  freight  service  $4  a  day 
i;-.  asked  for  engines  weighing  120  tons 
or  over ;  $3.25  on  engines  weighing  90 
tons  and  less  than  120  tons ;  $3  on 
engines  weighing  60  tons  and  less  than 
90  tons,  and  $2.85  on  engines  weighing 
less  than  60  tons,  all  exclusive  of 
tender.  The  wages  demanded  for 
hostlers  are  $2.50  and  $3.75  a  day,  ac- 
cording to  service.  Ten  hours,  100 
miles  or  less  arc  to  be  looked  on  as  a 
day's  work. 

The  firemen  contend  for  a  tcii-liour 
day  and  insist  that  firemen  hold  at 
other  than  their  home  terminals  must 
be  paid  continuous  time  for  al!  time 
lliey  are  so  held  after  the  expiration 
of  fifteen  hours  from  the  time  thev  have 
registered  ofif  duty.  The  firemen  also 
insist  that  they  be  relieved  from  all 
hostler  or  round  house  work,  which 
consists  of  the  cleaning  of  engines, 
tanks,  fires  and  flues,  scouring  of  brass, 
painting  of  stacks,  smoke  arches  and 
front  ends. 


any  success— happiness  and  contentment. 
If  it  were  possible  to  inject  the  ciuality 
of  saving  into  every  boy,  we  would  have 
a  great  many  more  real  men." 


Savings  and   Success. 

Saving  is  said  to  be  a  lost  art,  but  no 
one  has  ever  found  a  satisfactory  sub- 
stitute for  it.  No  benefit  certificate  can 
ever  take  the  place  of  a  savings  bank 
account.  Protection  and  savings  are  both 
alike  necessary;  no  one  can  safely  neglect 
either  of  them. 

Sir  Thomas  LiiUon,  the  great  P.rilisli 
merchant  and  yachtsman,  who.  by  liis  own 
unaided  efforts,  rose  from  poverty  to 
wealth,  recently  said ; 

"When  men  tell  you  there  are  no  more 
chances  in  this  world,  tell  them  tliey 
are  mistaken.  America  abounds  in  so 
many  that  I  marvel  why  anyone  cares  to 
leave  its  shores.  There  are  thousands  of 
manufacturers  that  are  still  in  an  imper- 
fect state;  there  are  millions  of  acres  that 
are  still  to  be  made  jiroductivo;  tliere  are 
countless  achievements  yet  to  be  under- 
taken. 

"I  have  often  been  asked  to  define  the 
true  secret  of  success.  It  is  thrift  in  all 
its  phases  and,  principally,  thrift  applied 
to  saving.  A  young  man  may  have  many 
friends,  but  he  will  find  none  so  steadfast, 
so  constant,  so  ready  to  respond  to  his 
wants,  so  capable  of  pushing  him  ahead, 
as  a  little  leather-covered  book  with  the 
name  of  a  bank  on  its  cover.  Saving  is 
the  first  great  principle  of  all  successes. 
It  creates  independence,  it  gives  a  young 
man  standing,  it  fills  him  with  vigor,  it 
stimulates  him  with  the  proper  energy; 
in  fact,  it  brings  to  him  the  best  ;iart  of 


A   Tribute   to   James   Watt. 

The  greatness  of  James  Watt,  both  as 
thinker  and  practical  engineer,  is  not  al- 
ways fully  recognized,  and  it  is  pleasant 
to  find  Sir  Charles  Parsons  paying  a  gen- 
erous tribute  to  his  memory.  Sir  Charles 
said  the  invention  of  James  Watt  was  the 
chief  cause  of  the  success  of  the  FuUon 
and  also  of  the  Comet  where  others  had 
failed,  for  the  invention  meant  a  reduc- 
tion, in  one  step,  of  more  than  6  to  1 
in  coal  consumption  over  any  previous 
engine.  For  years  Watt  had  been  inter- 
ested in  steam  navigation,  but  too  much 
engaged  with  I'.is  pumping  engine  to  spare 
time  for  the  application  to  marine  pur- 
roses  of  his  great  invention  of  the  sep- 
arate condenser.  In  1770  he  appeared  to 
have  had  clearly  in  his  mind  the  screw 
propeller.  The  laws  of  steam  which  he 
discovered  were  simply  that  the  latent 
Iieat  was  nearly  constant  for  ditferent 
pressures  within  the  ranges  used  in  steam 
engines,  and  that  consequently  the  greater 
the  range  of  expansion  the  greater  would 
be  the  work  'olitaincd  from  a  given 
amount  of  steam  or  coal.  He  also  showed 
lliat  the  expansive  force  of  the  steam  con- 
tinued down  to  the  \  acuum  in  tlie  con- 
denser. Watt  had  foniud  a  clear  idea 
as  to  the  advantages  to  be  derived  from 
the  compounding  of  two  or  more  cylin- 
ders in  series,  Init  in  his  day  materials 
and  workmanship  did  not  admit  of  high 
pressures,  and  its  realization  remained  in 
abeyance  until  engineering  and  metal- 
lurgy had  so  far  advanced  that  boilers 
suitable  for  high  pressures  could  be  con- 
structed. The  adoption  of  higher  press- 
ures came  gradually,  spurred  on  chiefly 
in  the  attempts  at  road  locomotion,  and 
l:iter  !)y  the  introduction  of  the  railway 
locomotive. 


cm  it."  lie  denounced  as  useless  previous 
Congressional  inquiries  into  alleged  rail- 
road abuses,  on  the  ground  that  the  in- 
vestigations "had  no  particular  end  in 
Mew."  and  defended  his  proposal,  although 
ir  involved  the  question  of  government 
ownership. 

It  is  likely  that  the  prevailing  storm  will 
blow  over  and  leave  no  damage  done,  but 
it  would  be  a  sad  day  for  the  American 
people  and  for  railway  employees  should 
the  agitation  result  in  putting  railroad 
operation  more  closely  into  the  hands  of 
politicians. 


Would    Put    Railways    Into    Hands    of 
Politicians. 

Tiie  train  accidenls  whicli  have  hap- 
pened lately  on  the  New  York,  New 
Haven  &  Hartford  Railroad  have  excited 
intense  furore  among  the  politicians  and 
are  made  the  excuse  for  working  up  new 
restrictions  upon  railroads  generally.  Rep- 
resentative Victor  L.  Berger,  the  Socialist 
member  of  Congress  from  Wisconsin,  is 
particularly  fierce  and  has  proposed  a 
resolution  asking  the  House  to  instruct 
the  Secretary  of  Commerce  and  Labor  to 
ascertain  and  report  the  actual  value  of 
the  railroad's  property,  the  estimate  to  be 
used  as  a  basis  for  its  acquirement. 

In  explaining  Iiis  resolution,  Mr.  Berger 
declared  there  would  be  "a  general  and 
justified  outcry"  if  a  country  highway 
were  operated  in  the  interests  of  a  few 
and  in  such  a  way  as  to  constitute  "a 
constant  menace  to  the  persons  who  travel 


Fighting  Snow. 
This  is  .the  season  of  the  year  when 
appliances  for  clearing  snow  from  rail- 
\\:i%  tracks  receive  the  greatest  attention 
from  motive  power  people.  It  is  an 
exceedingly  serious  matter  for  a  railway 
to  be  buried  so  deeply  in  snow  that  trains 
I  aiinot  be  moved,  consequently  much  in- 
genuity and  expense  have  been  devoted  to 
the  invention  and  construction  of  appli- 
a!!ces  that  could  remove  snow  as  expedi- 
tiously as  possible. 

When  this  line  of  endeavor  first  arose 
inventors  supposed  that  enlarged  imita- 
tions of  the  farm  plow  wjere  likely  to 
prove  most  efficient,  and  accordingly 
double  sided  push  plows  were  attached  to 
the  front  of  locomotives  and  such  devices 
;',re  still  found  efficient  on  railways  where 
the  snow  fall  is  light.  On  roads  where 
mow  was  habitually  too  deep  for  the 
pilot  plow,  huge  wedge  plows  carried  on 
their  own  tracks  came  into  use  and  they 
did  and  are  still  doing  fairly  good  service: 
but  they  are  cumbersome  and  the  manner 
in   which  they  are  used  is  dangerous. 

The  writer  spent  five  weeks  in  the 
winter  of  '81-2  on  a  railroad  in  Iowa  on 
an  engine  pushing  a  huge  snow  plow 
which  furnished  experience  that  was  very 
common  in  those  days.  The  first  work 
done  was  in  a  cutting  about  two  miles 
long,  which  had  been  filled  level  with  the 
drifting  snow.  There  were  tw-o  heavy  cn- 
jMnes  handling  the  snow  plow.  Workmen 
who  had  been  excavating  the  snow  with 
sliovcls  had  cut  the  front  of  the  snow  to 
a  perpendicular  fall  and  it  measured  over 
17  feet.  As  a  preliminary  operation  we 
V  ent  up  near  the  obstruction.  It  did  not 
lo'.k  dreadful  when  we  were  at  rest.  Init 
after  examining  the  scene  we  went  back 
;  bout  three  miles  to  obtain  a  good  run 
-.nd  as  we  approached  the  snow  bank  at 
1  speed  of  65  miles  an  hour,  it  loomed 
up  with  horrible  possibilities  of  disaster 
Nothing  serious  happened  however.  Plow 
and  engines  bored  into  the  snow  drift 
giving  tlie  sensation  one  receives  from 
jumping  into  a  fireman's  catching  sheet. 
Both  engines  and  plows  had  to  be  dug  out 
Ipy  shovelers.  then  we  backed  and  repeated 
the  operation.  We  "bucked,"  as  they  say, 
into  that  cutting  for  six  days,  when  we 
got  through  and  went  on  to  other  places 
and   repeated  the  operation. 
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Ducking  deep  snow  with  piisli  plows 
v.as  a  slow  operation  and  about  the  time 
we  were  wrestling  with  snow  drifts  in 
Iowa,  some  inventor  conceived  the  idea 
of  applying  steam  driven  machinery  to 
shoveling  snow.  From  that  idea  came 
the  rotary  snow  plow. 

In  a  paper  submitted  to  The  Canadian 
Society  of  Civil  Engineers,  in  December, 
Mr.  H.  II.  Vaughan  presented  a  very  ex- 
haustive illustrated  paper  on  Rotary  Snow 
Plows,  in  which  he  followed  up  all  the 
sti.ps  by  which  the  rotary  reached  its 
present  efficiency,  that  enables  the  ma- 
chine to  cut  through  snow  slides  that  be- 
fides  snow  have  ice,  trees,  rocks  and 
rther  obstructions  that  must  be  removed. 

The  rotarj'  snow  plow  was  originally 
invented  in  Canada  by  J.  W.  Elhott,  a 
dentist  of  Toronto.  It  consisted  of  a 
wheel  having  a  number  of  flat  arms  sup- 
ported on  a  shaft  rotating  in  line  with 
the  track.  This  was  a  very  crude  appa- 
ratus, but  it  was  improved  materially  by 
Jull  and  then  all  rights  in  the  invention 
were  purchased  by  Leslie  Brothers  who 
put  it  upon  the  market. 

A  working  model  of  the  rotary  snow 
plow  was  exhibited  at  the  Exposition  of 
Railway  Appliances  held  in  Chicago  in 
1883  and  attracted  favorable  attention 
of  railway  officials.  The  first  full  size  ro- 
tary snow  plow  was  erected  at  the  Can- 
adian Pacific  shops  at  Parkdale  during 
the  winter  of  1883-4,  and  its  trial  clearly 
demonstrated  that  the  Elliott  principle  of 
a  revolving  wheel  coitld  throw  the  snow 
clear  of  the  tracks.  Since  that  time  a 
great  many  important  improvements  have 
been  affected  on  the  rotary ;  but  its 
efficiency  demonstrates  the  soundness  of 
Elliott's  idea.  All  the  railroads  liable  to 
be  snowed  under  now  use  the  rotary  snow 
plow  and  it  is  extensively  used  in  Russia 
and  other  countries  that  suffer  from  heavy 
snowfalls. 

Parties  interested  in  apparatus  suitable 
for  handling  heavy  snow  should  apply 
for  a  copy  of  Mr.  Vaughan's  paper  to 
the  Secretary,  Canadian  Society  of  Civil 
Engineers',  Montreal,  Que.  It  is  likely  to 
be  an  authority  on  the  subject  for  some 
time  to  come. 


Railway  Accidents  of  One  Year. 

The  Twenty-sixth  annual  rejiort  of  the 
Interstate  Commerce  Commission,  which 
was  published  last  month,  is  a  most  de- 
pressing revelation  for  those  who  have 
been  striving  to  promote  safety  in  rail- 
way operating.  The  slaughter  on  railways 
during  the  year  ending  in  June  last  has 
been  greater  than  ever  before  in  the  same 
time,  most  of  the  death  and  suffering  hav- 
ing been  the  penalty  of  maintaining  high 
train  speed  beyond  the  safe  capacity  of 
track  and  rolling  equipment. 

The  principal  causes  of  train  accidents 
and  the  resulting  fatalities  are :  Want  of 
proper  means  for  keeping  trains  from 
hitting  each  other;  rails  too  weak  for  the 


shocks  tliey  receive ;  rolling  stock  mem- 
bers unable  to  successfully  resist  the 
strains  put  upon  them ;  want  of  proper 
inspection ;  carelessness  and  recklessness 
of  people  connected  with  train  operating. 
The  high  train  speed  persistently  engaged 
in  accentuates  these  causes  of  railway 
casualties.  Railway  equipment  and  safety 
appliances  have  been  greatly  improved 
during  the  last  three  decades,  but  increase 
of  train  speed  has  more  than  offset  the 
increase  of  safety  tlial  ought  to  liave  re- 
sulted. 

The  most  harassing  portion  of  the 
Interstate  Commerce  Commission  report 
reads : 

"Of  the  thirty-one  derailments  investi- 
gated, fourteen  were  either  directly 
er  indirectly  caused  by  bad  track. 
In  five  of  these  fourteen  cases  the  derail- 
ments would  probably  have  been  avoided 
had  existing  speed  restrictions  been  ob- 
served, but  in  all  the  remaining  cases  no 
adequate  speed  restrictions  were  in  force, 
and  in  three  cases  the  track  conditions 
were  so  obviously  unsafe  that  derailments 
were  likely  to  occur  even  at  low  speed. 

"In  one  serious  derailment  an  examina- 
tion of  the  track  in  the  vicinity  of  the 
accident  disclosed  906  rotten  ties  within 
a  distance  of  147  rail  lengths.  Under 
many  of  the  rails  there  were  as  many  as 
eleven  bad  ties,  and  under  each  of  two 
rails  tliere  were  twelve  ties  so  badly  de- 
cayed and  broken  as  to  be  totally  unfit  for 
service. 

"In  many  of  these  ties  the  spikes  were 
so  loose  that  they  were  easily  retnoved 
by  hand,  the  wood  having  no  longer  any 
holding  power.  The  track  in  the  vicinity 
of  this  accident  w-as  poorly  ballasted  and 
was  unsafe  for  the  passage  of  trains  at 
ordinary  speed.  This  derailment  occurred 
on  straight  track  while  the  train  was  run- 
ning about  thirty  miles  an  hour." 

The  report  says  that  "the  most  disquiet- 
ing and  perplexing  feature  in  the  problem 
of  accident  prevention  is  the  large  pro- 
portion of  train  accidents  caused  by  dere- 
liction of  duty  by  the  employees  involved. 
The  commission  believes  that  as  a  rule 
there  are  no  men  that  have  a  keener  ap- 
preciation of  their  responsibilities  than 
railroad  trainmen  and  engineers,  yet  it  is 
pointed  out  that  63  per  cent,  of  the  whole 
number  of  accidents  investigated  were 
caused  by  mistakes  on  the  part  of  em- 
ployees.   

Safety  Instructions. 

The  Pennsylvania  Railroad  is  carrying 
its  safety  cainpaign  forward  with  a  com- 
mendable degree  of  earnestness.  It  has 
just  sent  out  50,000  copies  of  a  book  of 
"Don'ts"  for  employees  working  on  trains, 
tracks  and  in  shops.  These  instruction 
books  are  printed  in  Italian  and  Polish, 
in  addition  to  English,  and  are  being  care- 
fully perused  by  the  employees.  The 
work  covers  almost  every  conceivable 
kind  of  accident  that  might  occur  in  rail- 
road work  and  the  "don'ts"  arc  based  on 


the  reports  of  many  years  of  experience. 
It  will  be  remembered  that  the  Pennsyl- 
vania recently  received  a  medal  for  being 
the  American  employer  of  labor  to  do 
most  in  1911  for  the  protection  of  its 
employees.    

Hand  vs.  Machine. 
Development  of  niacliinery  has  al- 
ways tended  to  place  human  skill  in 
the  background,  but  the  people  who 
are  thrown  out  of  employment  by  the 
introduction  of  machinery  benefit  for 
the  reduction  of  prices  that  result  from 
the  immense  increase  of  production  due 
to  the  use  of  machines.  Changing  from 
hand  to  machinery  in  the  production 
of  an}-  article,  always  throws  some  peo- 
ple temporarily  out  of  employment, 
but  they  soon  find  work  in  other  lines. 
People  who  were  employed  in  hand 
making  operations,  such  as  weaving 
and  spinning  have  been  always  poorly 
paid  and  the  change  to  watching  ma- 
chinery do  the  work  has  always  been 
of  benefit   to   the   workers. 


Oscillation   of   the   Locomotive 

in  running  a  locomotive  when  the 
right-hand  crank  is  at  SO  degs..  and  tht 
left  at  0  deg..  the  maximum  thrust  on  the 
right-hand  side  tends  to  swing  the  front 
end  of  the  engine  to  the  left,  the  wheels 
of  the  front  truck  then  striking  against 
the  left-hand  rail  when,  on  the  other  hand, 
the  right-hand  crank  is  at  180  degs.,  and 
the  left-hand  at  90  degs.,  the  truck  will 
be  swung  to  the  right,  striking  against 
the  right-hand  rail.  This  oscillation  of  a 
locomotive  is  familiar  to  all.  but  would 
not  be  noticed  by  most  people  except  at 
slow  speeds,  when  the  engine  is  exerting 
its  maximum  power.  The  blow  delivered 
in  this  manner  does  undoubtedly  impart 
a  wave  motion  to  the  rail  ahead. 


A  Happy  New  Year. 

There  has  not  been  a  return  of  New 
Year's  day  for  a  number  of  years  that 
is  so  full  of  promise  as  tlie  present  oc- 
casion. The  lingering  clouds  of  financial 
disturbance,  with  its  incidental  industrial 
causes  of  unquiet,  are  passing  away  an<l 
the  golden  harvest  of  the  vanished  year 
helps  to  create  a  better  feeling.  .-X  grow- 
ing spirit  of  greater  confidence  is  seen 
everywhere.  The  great  arteries  of  our 
industrial  and  commercial  life  were  never 
so  full  of  the  swelling  tide  of  increasing 
movement.  The  danger  signals  are  d  pwn. 
the  green  lights  of  suspended  activity  are 
vanishing,  and  all  the  lamps  are  wliite. 
May  the  hands  that  grasp  the  throttle 
levers  of  government  and  finance  and  in- 
dustry and  education  be  guided  by  wisdcni 
and  a  love  of  justice  and  good  will 
towards  men.  and  may  we  all  take  up  the 
burden  of  life  with  larger  hopes  and 
brighter  visions  and  kindlier  feelings,  aniF 
a  deeper  sense  of  gratitude  for  the 
strength  that  is  given  to  us  to  do  our 
share  of  the  world's  work  I 
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Air  Brake  Department 


New  York  Triple  Valves. 

In  this  issue  wc  have  views  of  the 
New  York  Air  Brake  Co.'s  type  K  triple 
valves  for  freight  service  and  the  dia- 
grammatic views  show  several  of  the  po- 
sitions assumed  when  in  operation. 

The  feature  of  the  K  triple  valve  is 
very  well  known  to  he,  quick  service, 
uniform  release  and  uniform  recharge, 
and  the  present  is  the  latest  Xew  York 
tj'pe.  In  this  valve  the  quick  service 
port  opening  is  made  through  the  quick 
action  valve  and  any  possible  obstruction 
can  be  quickly  and  easily  removed. 

The    feed    grooves    are    circular    open- 


Icred  in  alteinpliiig  to  operate  all  the 
air  brakes  on  a  long  train  of  cars.  '1  he 
air  brake  operation,  when  six  or  seven 
cars  are  coupled  up,  is  simple  and  har- 
monious, but  all  railorad  men  realize  to 
some  extent,  that  applying  the  brakes  and 
releasing  them  on  80  or  100  cars  is  a 
sotnewhat  different  proposition.  It  is 
plainly  apparent  that  the  problem  lies  in 
applying  and  releasing  every  individual 
brake  of  the  SO  or  100  as  perfectly  and 
uniformly  as  done  on  6  or  7  cars,  and 
the  most  prominent  factors  that  tend  to 
prevent,  and  have  prevented  the  har- 
monious   action    of    the    greater    number 


I)ressure  to   flow   to   the   rear   car  on   the 
train. 

It  requires  this  amount  of  time  to  force 
compressed  air  through  the  long  empty 
brake  pipe.  During  a  service  reduction 
of  brake  pipe  pressure  on  a  100  car  train, 
about  30  seconds  after  the  brake  valve 
movement,  the  brake  pipe  pressure  on  the 
first  car  will  have  fallen  about  15  lbs. 
while  the  pressure  on  the  last  car  will 
b.ave  dropped  but  about  2  or  3  lbs.  This 
unequal  fall  of  pressure  cannot  be  over- 
come by  any  enlargement  of  brake  valve 
exhaust  ports,  as  it  has  been  attempted 
and  a  peculiar  phase  of  the  situation  is, 
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ings  which  can  be  reached  by  removing 
a  pipe  plug  from  the  side  of  the  valve 
body.  The  graduating  valve  is  of  the 
slide  valve  type  and  operates  on  the  main 
slide  valve.  I  he  main  piston  is  neatly 
fitted  in  the  bushing,  and  the  entire  valve 
shows    a    good    mechanical    ci'Uslruclion. 


Efficiency  of  K  Triple  Valves. 
The  objective  points  sought  in  the  de- 
velopment of  triples  of  the  K  type,  and 
the  advantages  from  their  use.  are  gen- 
erally recognized,  but  a  genuine  appre- 
ciation of  the  wonderful  improvements 
embodied  in  those  valves  comes  with  an 
understanding    of    the    problems    incoun- 


cf  brakes,  or  rather  the  principal  dif- 
ference in  the  results  attained  and  those 
desired,  are  due  to  increase  in  the  volume 
of  free  air  to  be  compressed,  increase  in 
the  volume  of  compressed  air  to  be  ex- 
panded, and  an  increase  in  pipe  friction 
or  resistance  to  the  flow  of  compressed 
air,  consequently  an  increased  or  addi- 
tional length  of  time  in  which  to  apply 
and   release  brakes  is  required. 

It  is  therefore  obvious  that  the  time 
clement  is  the  chief  consideration,  and 
if  an  engine  with  the  usual  main  reser- 
voir capacity  is  coupled  to  the  modern 
long  train,  it  will  require  over  30  sec- 
ends  time  from  the  movement  of  the 
brake    valve    handle    for    main    reservoir 


that  the  fall  in  pressure  is  even  slower 
on  the  middle  cars  than  those  vn  the 
rear.  This  is  due  to  the  flow  of  air  from 
the  rear  cars  tending  to  supply  the  amount 
that  is  flowing  toward  the  brake  valve. 
The  slow  fall  in  pressure  of  course,  tends 
to  prevent  the  application  of  brakes,  but 
another  very  serious  problem  is  encoun- 
tered when  the  brake  valve  handle  is 
placed  in  release  position,  because  the 
first  brake  is  released  within  about  5 
seconds  of  the  movement  of  the  brake 
valve,  whi>e  the  last  brake  cannot  be  re- 
leased within  45  seconds,  even  under  the 
most  favorable  conditions  as  to  air  pump 
and  main  reservoir  capacity,  and  if  the 
train    is    to    be    brought    down    a    heavy 
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grade  that  will  riquire  numerous  appli- 
cations of  the  brake,  the  only  brakes  that 
will  be  (loing  any  work  worthy  of  men- 
tion after  the  first  heavy  application,  will 
be  the  head  brakes,  as  they  are  recharged 
and  re-applied  before  the  rear  ones  can 
be  sufficiently  charged  to  develop  enough 
braking  power  to  be  of  any  consideration. 
This  is  readily  comprehended  if  we  un- 


application  is  reduced  one-half,  while  the 
emergency  remains  the  same  in  both 
valves.  This  reduced  time  is  brought 
about  by  each  K  triple  valve  making  a 
reduction  in  brake  pipe  i)ressure  on  each 
car  as  it  moves  to  service  position,  this 
local  reduction  assisting  to  operate  the 
next  triple  valve,  whether  II  or  K  type, 
and  the  brake  pipe  air  thus  absorbed  by 


dcrstand  that  a  vast  difference  in  pressure 
can  exist  in  the  two  ends  of  a  long  brake 
pipe.  Coupled  to  an  uncharged  train  and 
with  a  movement  of  the  brake  valve  to 
release  position  it  is  possible  to  maintain 
70  or  80  lbs.  pressure  in  the  brake  pipe 
on  the  first  cars  for  a  sufficient  length 
of  time  to  charge  the  auxiliaries  to  this 
figure  while  the  100th  car,  70  or  90  sec- 
onds later  may  have  less  than  20  lbs. 
pressure.  Further  than  this,  it  is  pussible 
to  overcharge  the  head  end  of  a  long  train 
to  such  an  extent  that  when  a  subse- 
o.uent  application  in  service  position  is 
attempted,  quick  action  will  occur.  While 
this  is  a  result  of  improper  manipulation 
of  the  brake  valve,  it  may  be  taken  as  a 
rough  outline  of  the  principal  difliculties 
encountered  in  the  operation  of  air  brakes 
on  long  freight  trains  when  type  il  triple 
valves  are  in  use. 

Some  very  undesirable  effects  have 
been  overcome  by  the  introduction  of  the 
type  K  triple  valve,  but  it  was  recognized 
that  any  additions  or  iinprovements  must 
be  confined  to  a  degree  that  will  insure 
harmonious  operation  with  equipments 
already  in  use,  and  the  type  K  triple 
valves  are  interchangeable  with,  and  con- 
tain all  the  features  of  the  H  triples  and 
in  addition,  features  known  as.  Quick 
Service,  Uniform  Release,  and  Uniform 
Recharge. 

The  quick  service  feature  hastens  the 
time  of  brake  application  in  service  in 
the  same  manner  that  the  quick  action 
feature  hastens  the  application  in  emer- 
gencies, but  in  a  somewhat  milder  man- 
ner, but  just  as  efficiently,  as  the  time  of 


the  type  K  valve  is  conducted  to  the 
brake  cylinder,  and  is  in  volume  about 
eqtial  to  the  displacement  of  the  brake 
piston  which  leaves  the  auxiliary  pressure 
to  add  to  the  cylinder  volume  and  force 
the  piston  beyond  the  leakage  groove 
and  promptly  build   up  a  brake  cylinder 


brake  cylinder  pressure  on  llie  head  cars 
of  the  train  during  the  release  of  brakes 
and  for  a  sufficient  length  of  time  to  per- 
mit brake  pipe  presfurc  to  raise  high 
enough  on  the  rear  cars  to  release  their 
■brakes,  which  cannot  be  forced  to  a  re- 
stricted release  position,  dnc  to  the 
length  of  brake  pipe  between  them  and 
the  brake  valve;  thus  the  rear  brakes 
releasing  freely  while  the  head  brakes' 
release  is  retarded  results  in  the  release 
of  all  brakes  being  practically  uniform. 
In  this  connection  it  may  be  stated  that 
under  ordinary  circumstances  a  gage  at- 
tached back  of  the  thirtieth  car  in  a  train, 
during  a  release,  will  show  such  a  slow 
rise  in  pressure  that  an  observer  cannot 
ti-ll  whether  the  brake  valve  handle  is  in 
release  or  running  position,  that  is,  the 
lise  in  pressure  in  the  middle  of  the  train 
is  not  any  faster  with  the  valve  handle 
in  release  than  when  it  is  in  running 
position.  The  uniform  recharge  feature 
consists  of  restricting  the  feed  groove 
capacity  of  the  triple  valves  when  in  re- 
tarded release  position  so  that  an  over- 
charge is  prevented  while  brake  pipe 
pressure  is  high  at  the  head  end  of  the 
train,  but  further  than  this  the  slower 
recharge  at  the  head  end  compensates  for 
the  difference  in  time  required  to  raise 
bmke  pipe  pressure  on  the  rear  cars  so 
t'l'.at  the  higher  brake  pipe  pressure  charg- 
ing through  a  smaller  groove  is  equal  to 
the  lower  brake  pipe  pressure  at  the  rear 
end  charging  through  a  larger  groove, 
and  all  reservoirs  reach  their  maximum 
pressure  at  about  the  same  time. 

This  feature,  which  permits  the  aijxil- 
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pressure.  Due  to  this  serial  reduction, 
a  5  lb.  reduction  of  brake  pipe  pressure 
with  K  valves  results  in  an  application 
of  every  brake  in  a  long  train,  the  100th 
brake  as  perfectly  as  the  first,  with  a 
substantial  increase  in  brake  cylinder 
pressure  over  that  obtained  by  a  5  lb.  re- 
duction on  H  triple  valves.  The  uniform 
release    feature    retards    the    escape    of 


i.'.ries  at  the  head  end  lu  absorb  les-  brake 
pipe  pressure  than  would  be  p'  ssible 
with  wide  open  feed  grooves,  makes  it 
easier  to  secure  tlie  prompt  rise  in  press- 
ure on  the  rear  end,  which  iii.il.cs  more 
positive  the  release  of  all  biake^  in  a 
train.  .\  large  number  of  Iire.ik-in-twos 
occur  as  a  resuit  ol  an  aii'.-nii't  lo  start 
1  train  with  the  rear  brake"  still  applied. 
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and  in  the  measure  that  the  uniform  re- 
charge insures  the  release  of  brakes  it 
guards  against  their  remaining  applied 
on  the  rear  end,  while  at  the  same  time 
the  uniform  release  retarding  the  escape 
of  brake  cylinder  pressure  from  the  head 
cars,  until  the  rear  car  brakes  have 
started  to  release,  makes  it  difficult  to 
start  any  portion  of  the  train  until  all 
the  wheels  can  revolve,  and  furthermore, 
the  combined  features  obviate  the  nec- 
essity of  coming  to  a  stop  at  low  speeds 
before  releasing  brakes.  During  air 
brake  tests  it  has  been  determined  that 
the  improvements  embodied  in  type  K 
triple'  valves  make  possible  some  very 
desirable  results  in  train  braking  opera- 
tions, as  with  these  valves  more  tonnage 
can  be  handled  on  descending  grades  or 
with  the  same  tonnage  a  very  much 
greater  factor  of  safety  is  provided.  The 
quick  service  feature  insures  the  appli- 
cation of  every  brake  that  can  be  applied 
with    a    service    reduction    and    the    effect 


foimily  of  application  and  release  fends 
to  reduce  the  effects  of  unequal  braking 
pciwer,  and  variation  in  piston  travel  and 
less  compressed  air  is  required  to  operate 
K  triple  valves,  consequently  less  steam 
will  be  used  from  the  locomotive  boiler. 
The  combined  features  of  these  valves  are 
particularly  adapted  to  grade  work,  as  a 
positive  application  of  all  brakes  in  serv- 
ice and  a  uniform  recharge  give  a  more 
uniform  wheel  temperature  throughout 
the  train,  and.  of  course,  wheel  tem- 
perature is  taken  to  represent  braking 
effect  and  the  results  of  overheated  car 
wheels  need  not  be  dwelt  upon  at  this 
time.  Such  matters  as  the  adoption  of 
something  new  in  brake  equipment  does 
not  appeal  very  forcibly  to  the  private 
car  line  or  the  small  railroad,  but  the 
,idvantages  of  the  features  added  to  the 
K  triple  valves  do  receive  the  attention 
of  all  the  air  brake  men  of  the  larger 
systems,  with  the  result  that  in  a  few 
years    time    the    standard    type    of    quick 
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of  a  5  lb.  reduction  in  brake  pipe  press- 
ure is  about  eipial  to  the  effect  of  a  15  lb. 
reduction  with  H  Irijile  valves,  whicli 
leaves  a  higher  auxiliary  reservoir  press- 
ure with  K  valves,  which  is  of  impor- 
tance in  grade  work,  as,  if  all  other  con- 
ditions are  equal,  the  K  valves  will  have 
a  braking  power  in  reserve  that  can  be 
Uicd   in  cases   of   emergency. 

The  maximum  tonnaye  that  can  be 
handled  on  a  grade  is  governed  by  the 
size  or  number  of  air  pumps  used,  with 
K  triples,  but  the  same  cannot  be  claimed 
for  other  types  of  valves,  as  the  time  re- 
quired to  recharge  depleted  reservoirs 
must  be  considered,  therefore  a  greater 
available  braking  power  is  at  hand  at  all 
times  and  trains  can  be  stcrpped  in  shorter 
distances. 

It  is  also  possible  to  make  several  ap- 
plications in  the  same  length  of  time  that 
will  be  required  for  one  applir.it !■  in  and 
recharge  with  old  style  valves.   ;i:   1   uni- 


action  triple  val\e  will  disappear.  This 
i.,  assured  by  tlie  faet  tliat  lor  a  very 
small  sum  of  money  tlie  worn  out  type 
H  triple  valve  can  be  restandardizcd  and 
converted  into  a  type  K  valve. 


Air  Brake  Subjects. 

We  have  always  made  a  special  ef- 
fort to  keep  the  air  brake  department 
of  tliis  magazine  as  nearly  to  date  as 
circumstances  and  our  ability  in  this 
direction  would  permit.  During  the 
past  18  montlis  we  have  described  and 
illustrated  the  "P.  ("."  equipment  for 
passenger  cars  and  have  ■  summar- 
ized the  problems  encountered  in 
freight  train  braking,  and  followed  tliis 
up  with  a  description  of  the  "Empty 
and  Load"  brake  for  freight  cars. 

Those  of  our  readers  who  may  have 
been  content  with  the  mere  reading  of 
the  articles  will  do  well  to  keep  those 


copies  of  R.MLw.w  and  Locomotive  Engi- 
NEEKIXG  for  a  future  reference. 

This  opinion  is  based  upon  the  sales 
of  these  brake  equipments  and  the  suc- 
cess they  have  met  witli  in  service. 
Let  no  one  imagine  that  these  equip- 
ments are  the  results  of  Mr.  Turners' 
excellent  air  brake  ideas,  but  unneces- 
sary because  railroads  have  been  oper- 
ating without  this  type  of  brake,  be- 
cause the  empty  and  load  brake  will 
become  the  standard  brake  for  all  cars 
of  large  carrying  capacity.  In  fact  the 
writer  is  of  the  opinion  that  even  if  the 
railroads  would  refuse  to  meet  the  ad- 
ditional expense  of  equipping  their 
large  capacity  cars  with  an  efficient 
brake,  the  Interstate  Commerce  Com- 
mission would  take  steps  to  enact  legis- 
lation that  would  prevent  the  inter- 
change of  cars  with  an  inferior  brake 
for  its  loaded  weight  wdien  an  efficient 
brake  is  on  the  market,  therefore  we 
would  advise  our  air  brake  readers  to- 
keep  in  touch  w-ith  the  development  of 
the  empty  and  load  brake  because  it 
will  require  as  niucli.  and  more  in- 
telligent care  as  the   standard  brake. 

As  this  department  is  conducted 
solely  for  the  purpose  of  assisting  rail- 
road air  brake  repairmen,  inspectors 
and  firemen  in  their  daily  duties,  a  very 
personal    reference    may   be   excused. 

The  writer,  realizing  that  he  was  a 
trifle  slow  in  making  an  analysis  or  recog- 
nizing the  wherefore  when  a  new  brake 
was  about  to  be  placed  on  the  market, 
always  made  it  a  point  to  get  all  tlie 
information  possiliU-  on  the  operation 
of  the  particular  brake  before  the  com- 
pany he  happened  to  be  working  for 
could  purchase  and  install  any  of  the 
equipment,  and  it  was  sometimes  neces- 
sary to  travel  a  considerable  distance 
to  get  the  information,  but  by  the  time 
the  new  brake  di<l  arrive  he  knew,  in  a. 
general  way  at  least,  how  the  brake 
worked  and  what  it  was  intended  for. 
\\'e  have  never  had  any  occasion  to 
regret  this  and  a'^-ure  our  air  brake 
friends  th.it  time  si)ent  in  this  direction 
will  never  be  wasted  as  a  great  many 
railroads  are  willing  and  anxious  to- 
remunerate   intelligent   service. 

.As  to  tlie  "P.  C."  equipment,  it  is 
■"■.ot  merely  a  sublime  conception  of  an 
ideal  and  efificicnt  brake  for  passenger 
cars,  but  in  connection  with  the  clasp 
type  of  foundaiton  brake  gear  is  the 
only  practical  solution  of  the  braking' 
problem  for  heavy  passenger  cars.  A 
reserved  and  unimpaired  emergency 
brake  available  at  any  time  during  and' 
after  service  applications  double  brak- 
ing power  for  emergency  stops  and  an- 
emergency  application  after  a  prede- 
termined drop  in  brake  pipe  pressure 
is  reached  may  appear  quite  elaborate 
for  railroad  service,  but  it  is  tli.-  only 
brake  we  know  of  that  can  bring  a 
modern   train   of  heavy   passenger  cars 
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to  a  stop  from  a  60  miles  per  hour 
speed  in  1,200  feet. 

Most  of  our  readers  will  remember 
that  when  the  high-speed  brake  failed 
to  bring  passenger  trains  to  a  stop  in 
reasonable  distances,  the  type  L  triple 
valve  was  developed  and  the  "L.  N." 
temporarily  solved  the  problem,  but 
when  another  increase  in  car  weight 
increased  the  length  of  the  stop,  the 
"L.  G.  N."  triple  valve  was  placed  in 
service,  and  one  more  increase  in  car 
weight  convinced  all  air  brake  nu  n  that 
a  triple  valve  was  a  thing  of  th;  past 
where  modern  equipment  is  to  be  con- 
sidered, hence  the  P.  C.  brake. 

Now  while  the  P.  C.  brake  is  about 
all  that  can  be  desired  from  a  braking 
power  point  of  view,  the  time  required 
to  obtain  the  differential  in  pressure 
necessary  for  operating  the  brake  is 
about  the  same  for  any  type  of  brake, 
the  length  of  the  brake  pipe  and  the 
volume  contained  being  the  principal 
factors,  which  are  not  greatly  reduced 
or  increased  by  any  type  of  brake,  thus 
even  the  P.  C.  brake  leaves  something 
to  be  desired. 

The  time  element  is  eliminated  from 
the  brake  problem  by  the  "Electro- 
Pneumatic"  brake.  This  means  that 
the  application  and  release  is  instan- 
taneously accomplished  by  an  electric 
current.  The  brake  has  been  in  use  in 
electric  service  for  some  time,  but  is 
just  now  coming  into  use  in  steam  road 
service. 

It  is  our  present  intention  to  describe 
tliis  brake  equipment  in  future  issues. 

All  the  minor  obstacles  to  its  in- 
stallation in  steam  road  service  have 
been  overcome  and  regardless  of  the 
equipment  the  electric  attachment  is 
made  to,  it  works  in  perfect  harmony 
with,  but  in  advance  of  the  pneumatic 
application  and  release,  briefly  stated, 
if  the  brake  valve  handle  of  the  H6 
valve  is  placed  in  service  position,  the 
ilectric  current  causes  a  brake  pipe 
reduction  and  consequently  a  brake  ap- 
plication before  the  brake  valve  equal- 
izing piston  can  lift  to  discharge  any 
pressure.  Now  it  naturally  follows 
that  if  for  any  reason  the  electric  cur- 
rent should  be  cut  off,  the  eqmlizing 
piston  would  lift  and  make  tlie  neces- 
sary reduction  in  brake  pipe  pressure. 
The  release  and  the  emergency  applica- 
tion are  also  electrically  accomplished, 
and  in  the  near  future  we  will  describe 
the  "Electro-Pneumatic"  brake  for 
steam  road  service. 

There  will  be  a  number  of  articles 
dealing  with  the  necessity  for  electric 
transmission,  and  at  the  present  time 
do  not  positively  know  just  which  brake 
will  be  described,  as  an  absolutely  new 
brake  of  the  electro  pneumatic  type  is 
about  perfected  and  now  underg'-'mp  a 
test  in  railroad  service. 

This    brake    has    not    as     vet     been 


named,  but  it  is  a  universal  equipment, 
one  size  of  apparatus  for  any  class  of 
steam  or  electric  service,  for  any  type 
of  car  or  number  of  cylinders  used. 
This  is  mentioned  to  inform  our  readers 
that  the  air  brake  subject  has  not  yet 
been  exhausted,  and  during  1913  an 
interesting  air  brake  department  is 
expected. 


Drifting  of  Superheater  Locomotives. 
It  is  desirable  to  have  a  certain  amount 
of  steam  used  in  the  cylinders  of  super- 
heater locomotives  when  they  are  drifting 
and  instructions  are  in  effect  on  several 
roads  that  the  steam  must  not  be  shut  off 
entirely  under  these  conditions.  J.  E. 
Osmer,  master  mechanic  of  the  Chicago 
&  North  Western,  has  developed  a  device 
which  is  used  on  the  West  Iowa  division 
to  call  the  engineer's  attention  to  the  fact 
that  the  steam  has  been  shut  off  entirely 
while  the  locomotive  is  drifting.  This  is 
accomplished  by  tapping  a  small  pipe  into 
a  back  cylinder  head  on  one  side  of  the 
locomotive,  to  which  is  attached  a  small 
check  valve  seated  against  the  steam 
pressure  in  the  cylinder.  A  small  pipe 
extends  to  the  cab,  at  the  end  of  which 
a  double  disc  tin  whistle  is  applied.  When 
steam  is  used  in  the  cylinder  the  check 
is  seated,  but  if  it  is  shut  off  while  in 
motion,  which  is  contrary  to  instructions, 
a  vacuum  is  created  in  the  pipe,  unseat- 
ing the  check  valve  and  drawing  air 
through  the  disc  whistle.  The  engineer 
immediately  opens  the  throttle  far  enough 
to  break  the  vacuum  in  the  cylinder.  This 
amount  of  steam  will  aid  greatly  in  lubri- 
cating the  valves  and  cylinder  packing, 
consequently  reducing  the  wear  on  them. 
Another  means  of  bringing  about  the 
same  result  is  as  follows :  A  T  connec- 
tion, where  the  old  pipe,  tapped  into  the 
center  of  the  cylinder,  connects  to  the 
lubricator,  contains  an  upward  seated 
valve.  This  is  held  against  its  seat  when 
steam  is  worked,  but  if  a  vacuum  is  creat- 
ed it  will  sound  a  disc  whistle.  In  this 
particular  construction  there  is  no  check 
valve  between  the  lubricator  and  the  cyl- 
inder. Both  of  these  devices  have  worked 
out  successfully. 


Vegetable  with  an  Ancient  Lineage. 
Asparagus  is  the  aristocrat  of  the  food 
plants.  None  other  has  so  distinguished 
a  lineage,  for  its  records  reach  back  al- 
most to  the  beginning  of  authentic  his- 
tory. It  is  mentioned  by  the  comic  poet, 
Cratinus,  who  died  about  425  B.  C.  The 
Romans  held  asparagus  in  the  highest 
esteem,  the  elder  Cato  treating  at  length, 
in  his  "De  re  Rustica,"  still  extant,  of  the 
virtues  and  correct  cultivation  of  the 
plant.  Pliny,  writing  about  60  A.  D.,  has 
a  great  deal  to  say  of  asparagus.  He 
says :  "Of  all  the  products  of  your  gar- 
den your  chief  care  should  be  asparagus." 


Handwriting  and  Spelling. 

We  hear  a  great  deal  of  talk  these  days 
about  mc'ihods  of  improving  the  educa- 
tion of  the  young,  but  in  our  opinion  the 
l>est  thing  that  the  friends  of  sound  edu- 
cation can  do  is  to  return  to  the  good  old 
fashioned  system  of  properly  grounding 
scholars  on  what  used  to  be  known  as  the 
three  R's.  Perhaps  the  prevailing  use  uf 
the  typewriter  is  to  blame,  but  the  mel- 
ancholy fact  is  true  that  the  majority  of 
graduates  of  our  public  schools  appear  to 
have  had  no  proper  instruction  in  hand- 
writing and  few  of  them  can  spell  a  dozen 
words  in  succession  properly. 

We  have  admiration  for  the  boasting  of 
a  Missouri  teacher  named  Jones,  who 
made  public  the  claim: 

"I  am  the  greatest  speller,  not  of  Mis- 
souri, not  of  the  United  States,  but  of 
the  whole  world !  Now,  I  confess  that 
sounds  a  trifle  egotistical,  but,  you  must 
remember,  I  don't  claim  to  be  an  engi- 
neering expert,  or  a  preacher  or  a  doctor, 
but  I  can  spell,  and  what's  the  harm  tell- 
ing the  truth?  You  see  I've  made  it  a 
specialty.  Forty-three  years  ago  I  began 
teaching  a  district  school  in  Wapello 
county,  la.,  and  we  had  spelling  matches. 
I  noticed  that  it  was  a  good  thing  for  the 
students  to  learn  to  spell ;  it  made  'cm 
quick  and  observant,  and  they  got  along 
faster  with  their  other  studies.  It  be- 
came a  sort  of  hobby  with  me,  and,  finally, 
while  teaching  at  Olathe,  Kan.,  in  1870, 
I  threw  down  the  spelling  gage  to  whom- 
soever cared  to  lift  it.  The  dean  of  the 
university  there,  a  man  ripe  in  years  and 
learning,  took  it  up,  and  we  two  went 
at  it." 

The  district  school  teacher  beat  the 
dean  of  the  university.  After  that  noth- 
ing could  stop  him.  Every  succeeding 
fall  he  issued  his  challenge.  Now  and 
then  it  was  accepted,  but  after  one  defeat 
followed  another  in  the  attempt  to  lift 
the  championship  from  him  they  quit,  the 
professor  says.  It  is  said  that  a  young 
lady,  a  proofreader  on  a  newspaper,  once 
bested  the  professor  ii:       '  iiclling 

match. 


Among  the  items  of  New  Year's  news 
is  one  to  the  effect  that  the  Pullman  Car 
Company  has  decided  to  increase  the 
wages  of  its  clerks  from  6  ;o  12  per  cent. 
Nothing  is  said  about  car  porters,  but  we 
suppose  that  class  of  employees  will  look 
for  an  increase  on  the  23-cent  tip  that 
has  become  time  honored. 


Railroads  arc  not  the  only  interests  to 
suffer  from  special  legislation.  A  hill  has 
been  introduced  into  Congress  by  Mr. 
Oldtield,  of  Arkansas,  requiring  shoe- 
makers and  shoe  dealers  to  stamp  upon 
boots  and  shoes  a  list  of  m^ilcri.ils  other 
than  leather  used  in  their  construction. 
The  measure  is  being  pushed  by  certain 
shoe  manufacturers. 
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Pacific  and  Consolidation  Locomotives  for  the  Pere  Marquette 


In  June  and  July  of  last  year,  the  Pere 
^larquette  received  25  consolidation  and 
5  Pacific  type  locomotives  from  the 
American  Locomotive  Company.  The 
two  designs  arc  illustrated  herewith.  They 
are  equipped  with  superheaters  of  the 
firc-tuhe  type  and  marked  the  introduc- 
tion of  the  superheater  on  that  road.  In 
the    construction    of    details    each    is    gen- 


vi'eight  in  tlie  two  classes  of  locomotives. 
The  superheater  locomotives  weigh 
220.000  pounds,  while  the  saturated  loco- 
motives weigh  214.000  pounds. 

The  consolidations  are  much  more 
pov.erful  than  any  previously  used  on  the 
Fere  Marquette  road,  and  are  among  the 
most  powerfid  locnmotives  of  their  t\'pc 
constructed  hy  the  builders.     They  carry 


duction  of  moderate  weight  Pacific  type 
locomotives  using  highly  superheated 
steam.  The  superheater  locomotives  save 
an  average  of  22  per  cent,  in  fuel  as  com- 
pared with  Pacific  type  locomotives  using 
saturated  steam  in  the  same  service.  Un- 
der severe  operating  conditions,  the  new 
Pacific  type  of  locomotives  saved  as  high 
as  27  per  cent,  in  fuel.     It  may  be  added 


P.\C1FIC    TYPE    (4-6-2)    LuCU.MOnVE    lUK    TIIF.    PERE   M.\RQUETTE   R.MLRO.XD. 


erally  representative  of  the  builder's  latest 
practice  for  locomotives  of  its  particular 
type.  Among  the  new  features  presented 
in  the  two  designs  which  have  been 
widely  introduced  on  recent  locomotives 
will  be  noticed  the  so-called  outside  steam 
pipes,  self-centering  design  of  valve  stem 
crosshead  guide,  the  self-centering  guide 
for  the  piston  rod  extension  and  the  out- 


a  working  pressure  of  180  pounds  and 
have  25  in.  by  30  in.  cylinders.  The  niaxi- 
iiumi  tractive  power  is  50.300  pounds,  The 
use  of  a  low  steam  pressure  has  con- 
siderably reduced  the  boiler  work  as  com- 
pared with  other  locomotives  on  the  road 
carrying  200  pounds  pressure. 

.A   saving  of   12  per  cent,  in   fuel   with 
.-0  per  cent,  increase  in  the  average  train 


that,  while  the  consolidations  here  illu- 
strated have  50  per  cent  inore  hauling 
capacity  than  the  railroad  companj^'s 
lighter  class  C-2  locomotives  used  in  the 
same  service,  they  weigh  only  33  per 
cent,  more.  The  Master  Mechanic  at 
Grand  Rapids,  Mich.,  reports  that  so  far 
no  flues  have  had  to  be  removed.  Neither 
is    there    any    indicati"n    at    present    that 


CO.\.^OI,Il).\TI().N   TVPE  LOCOMOTIVE   (2-8-0)    FOR   THE    PERE    MARra'ETTE   R.MLROAD, 


side    bearing    radial    truil<    with    floating 
spring  scat  yoke. 

The  Pacific  type  loconx  .fives  have  22 
in.  by  28  in.  cylinders  and  .i  m.iximum 
tractive  power  of  29,900  pounds.  The 
sister  engines  using  saturated  strain  have 
22  in,  by  26  in.  cylinders  and  a  ni.iximum 
tractive  power  of  27,800  pounds.  There 
is    also    a    dififcrence   of   6,000   pounds    in 


lo.id.  These  are  the  results  obtained  in 
freight  service  on  the  Pere  Marquette 
Railroad  with  powerful  consolidation  lo- 
comotives of  up-to-date  design  as  com- 
pared with  lighter  locomotives  of  the  same 
class  of  conventional  design,  operating  in 
the  same  territory. 

."^till  greater  fuel  economy  has  been  se- 
cured in   passenger  service  by  the  intro- 


any  such  repairs  will  be  necessary  in  the 
near  future.  With  the  locomotives  using 
200  pounds  pressure,  part  of  the  flues  have 
to  be  removed  after  eight  or  nine  months' 
service.  This  is  in  marked  contrast  to 
the  records  of  fine  repairs  on  many  of 
the  leading  railroads. 

The  following  table  shows  the  principal 
dimensions  of  these  locomotives : 
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280  type  462  typo 

Gage    4  ft.  8-^  in.  4   ft.  8/.   in. 

Weight  on  drivers 206,000    lbs.  142,500  lbs. 

Weight  on  truck 23,000    lbs.  41.000  lbs. 

Weight  on  trailers 36,500  lbs. 

Weight  of  engine   (running  order) 229,000   lbs.  220,000  lbs. 

Weight  of  tender   (running  order) 153,400   lbs.  141,700  lbs. 

Wlieel   base,   driving 17   ft.  6   in.  13  ft.  4  in. 

Wheel  base,  total  engine 26  ft.   5   in.  33  ft.  10  in 

Wheel  base,  total  engine  and  tender 60  ft.  SJ4  '".  63  ft.  3!4  in. 

Cylinders,  diameter  and  stroke 25  x  30  in.  22  x  28  in. 

r)riving  wheels,  diameter 57.   in.  77   in. 

Boiler,  outside  diameter  at  front  end 81-^  in.  66-fs    in. 

Boiler,  working  pressure  per  sq.  in 180  lbs.  200   lbs. 

Firebox,  length  and  width 108  x  75'4  90  x  70^  in 

Tubes,  number  and  diameter 218-2J4    in.  183-2  in. 

Flues,  number  and  diameter 34-5}^  in.  24-5f^  in. 

Tubes  and  flues,  length 15  ft.  8j4  in.  20  ft.  0  in. 

Heating  surface,  tubes 2655  sq.  ft.  2,581  sq.  ft. 

Heating   surface,   firebox 185  sq.  ft.  152  sq.  ft. 

Heating  surface,  total 2840  sq.  ft.  2.733  sq.  ft. 

Superheating  surface  550  sq.  ft.  557  sq.  ft. 

Grate   area    56.5  sq.  ft.  43.9  sq.  ft. 

Tender,  water  capacity 8,000    gallons  7.000  gallons. 

Tender,  coal  capacity 14  tons.  14  tons. 

Maximum  tractive  power .W.300  lbs.  29.900  lbs. 


lUicnces.  As  it  is  said  that  it  is  possible 
to  obtain  a  perfectly  satisfactory  lead 
plating  by  the  Lohmann  process,  it 
would  seem  that  the  process  would  be  of 
value  in  the  production  of  lead-lined 
apparatus. 


Brains  in   the  Workshop. 

It  is  sometimes  said  that  in  the  modern 
factory  men  have  been  turned  into  mere 
machines  and  labor  dehumanized,  but  the 
assertion  is  the  exact  antithesis  of  the 
truth.  In  the  modern  factory  (says  Engi- 
neering) it  is  the  mental  qualities  of  the 
employees  on  which  a  demand  is  made, 
and  it  is  for  this  reason  that  the  reduc- 
tion, which  has  been  effected  in  the  work- 
ing hours  usual  a  century  ago,  has  been 
reasonable  and  justifiable.  A  Chinese 
sawyer  will  spend  twelve  or  more  hours 
a  day  in  splitting  up  by  sheer  muscle  a 
balk  of  timber  as  much  as  42  ins.  square. 
Practically  no  mental  effort  is  demanded 
from  him  during  99  per  cent,  of  his  work- 
ing hours.  So  far  as  this  portion  of  his 
work  is  concerned,  he  is  a  mere  machine, 
and  an  ineffective  one  at  that.  I  lis  mind 
may  therefore  wander  to  other  themes 
than  the  matter  in  hand,  whilst  his  puny 
strength  often  fails  to  move  his  saw 
through  a  stroke  of  more  than  6  or  7  ins. 
Labor  of  this  kind  may  well  be  considered 
dehumanized,  since  it  makes  little  demand 
on  qualities  other  than  those  possessed  by 
the  brute  creation.  On  the  other  liand, 
the  sawyer  in  a  modern  sawmill  nuist  keep 
all  his  attention  riveted  on  his  occupation, 
since  a  moment's  lapse  may  lead  to  irrep- 
arable injury  to  either  himself  or  the 
work  in  hand.  The  whole  of  his  value  as 
a  workman  is  thus  dependent  upon  the 
possession  of  certain  mental  qualities,  the 
exercise  of  w-hich  involves  a  definite  nerv- 
ous strain.  Every  year,  in  fact,  sees  the 
introduction  of  machinery  which  more 
and  more  relieves  the  workman  of  duties 
which  can  be  equally  well  effected  auto- 
matically, and  increases,  on  the  other 
hand,  the  demand  on  his  care  and 
attention. 


Lohmannizing. 

The  protection  of  iron  and  steel  is  at 
present  effected  by  means  of  three  zinc 
coating  processes :  the  old  "hot  galva- 
nizing" process,  the  "cold  galvanizing" 
process  (electrolytic  zinc  plating),  and 
the  "sherardizing"  process,  says  the 
Journal  of  Engineering  Chemistry.  The 
process  of  "Lohmannizing"  invented  by 
H.  J.  Lohmann,  differs  from  these  in 
that  it  is  not  restricted  to  the  application 
of  zinc  coatings,  but  may,  it  is  claimed, 
be  used  for  coating  of  zinc,  lead,  and  tin 
in  varying  preparations  to  suit  the  re- 
quirements of  each  case. 

The  process  of  Lohmannizing  begins, 
as  usually,  with  pickling  the  iron  and 
steel  articles  in  a  bath  of  sulphuric  acid. 
Then  the  article  is  dipped  into  the  Loh- 
mann bath,  which,  being  "composed  of 
an  acid  and  an  amalgamated  salt,  further 
cleanses  the  pores  and  cavities,  and  de- 
posits metallic  salt  upon  the  entire  sur- 
face, penetrating  into  the  most  minute 
pores  and  cavities."  The  patent  specifi- 
cation states  that  the  Lohmann  bath  is  a 
solution  of  hydrochloric  acid,  mercuric 
chloride,  and  ammonium  chloride.  Next 
follow'S  drying  and  then  immersion  in  the 
molten  protective  alloy  which  is  at  a 
temperature  of  950  to  1,000  deg.  Fahr. 
"An  amalgam  or  chemical  union  is  thus 
formed  betw-een  the  amalgamating  salt 
and  the  protective  alloy."  The  tempera- 
ture of  the  immersed  article  rises  in 
contact  with  the  molten  alloy,  and.  when 
it  reaches  a  temperature  of  500  degrees, 
volatilization  of  the  mercury  occurs. 

Since  the  mercury  passes  from  the  sur- 
face of  the  alloy,  the  complete  surface  is 
said  to  be  left  free  and  open  for  the  pro- 
tective alloy  to  fill  its  pores  and  cavities, 
there  being  freedom  from  oxidizing  in- 


Co-operation  Better  Than  Competition. 

The  time  was  when  the  transportation 
companies  engaged  in  what  was  known 
as  throat-cutting  competition  that  led 
many  of  them  into  the  hands  of  receivers. 
Dearly  bought  experience  led  most  of  the 
railroads  to  introduce  co-operation  in 
place  of  senseless  competition  and  they 
have  prospered  by  the  change,  but  we 
now  find  that  the  Federal  Commissioner 
of  Corporations  in  a  report  recently  is- 
sued is  anxious  to  have  the  practice  of 
ruinous  rate  cutting  restored.  The  New 
York  Ei'ening  Sun,  commenting  on  the 
report,  expresses  our  sentiment  exactly 
when  it  says : 

"His  report  gives  statistics  showing  the 
country-wide  tendency  in  the  United 
States  toward  co-operation  between  rail 
and  water  routes.  He  rather  grudgingly 
concedes  that  in  certain  cases  railroads 
have  developed  water  routes  to  better 
their  service  to  the  public.  In  general, 
however,  he  sees  only  a  desire  to  eliminate 
competition  in  this  widespread  movement. 

"This  attitude  must  strike  any  shipper 
with  a  memory  as  a  very  blind  point  of 
view.  Competition  as  a  means  of  reg- 
ulating railroads  was  tried  out  very 
thoroughly  in  this  country.  It  produced 
unstable  rates,  reckless  duplication  of 
facilities,  poor  service,  bankruptcy.  As 
a  long  step  in  advance  we  have  come  to 
a  condition  that  amounts,  generally,  to 
rc.ifulated  monopoly. 

"The  case  of  water  routes  is  not  a 
complete  parallel.  But  their  treatment 
should,  at  least,  be  approached  with  a 
broad  comprehension  of  past  lessons  and 
present  facts.  What  system  will  give  the 
public  the  best  service,  stable  and  cheap 
rates,  the  best  developed  routes?  Is  it 
the  rate-cutting,  competitive  system?  Or 
is  it  the  State  regulated  service  of  com- 
bined interests  working  in  co-operation 
with  land  routes? 

"That  is  the  sole  question  that  should 
be  considered.  It  is  greatly  to  be  regretted 
that  the  Commissioner  of  Corporations  is 
conducting  his  investigation  as  if  there 
was  something  sacred  about  competition 
and  that  no  possible  alternative  existed." 


No    Kid. 

There  are  some  enterprising  youngsters 
in  Hartford.  One  of  them  Fmoking  a 
cigarette  went  up  to  the  ticket  office  and 
said:  "Half  return  to  Boston."  "What, 
a  kid  like  you  smoking  a  cignrctte?"  said 
the  ticket  agent.  "Who'rc  you  calling  a 
kid?"  cried  the  youngster,  "I'm  fourteen." 
"Oh,  are  you?    Full  fnre  please." 
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Electrical  Department 


SUUTIIKRX    PACIFIC  ELECTRIC   LDCOMOTIVE. 


Electric  Locomotives  for  the  Southern 
Pacific. 

Recently  the  .Soutlierii  I'acinc  ordered 
fifteen  60-ton  electric  locomotives  to  be 
used  for  freight  and  suitchins  service  nn 
their  clcctrilied  lines  in  Calitornia,  the 
first  of  which  has  just  In-en  oonipleted. 
They  arc  equipped  for  operation  on  both 
600  and  1200  volts  as  were  the  locomo- 
tives for  the  Piedmont  Traction  Co.  de- 
scribed in  our  June  issue.  The  mechanical 
parts  were  built  by  the  Baldwin  Locomo- 
tive Works  and  the  electrical  apparatus 
by   the   Westingliouse    Elec.   &   Mfg.    Co. 

The  capacity  of  these  locomotives  is 
such  that  a  tractive  effort  of  5,600  11)s.  can 
be  exerted  continuously  with  natural  ven- 
tilation. In  order  to  increase  the  capacity 
blowers  arc  provided  for  forcing  air 
through  the  motors  to  cool  same  and 
allow  for  more  current  to  be  sent  tlirough 
the  motors  without  overheating  them ; 
This  increased  current  means  increased 
tractive  effort,  and  witli  the  forced  ventila- 
tion the  locomotive  can  exert  continuously 
a  tractive  effort  of  11,520  lbs.,  double 
that  for  natural  ventihition.  Witli  clean 
cry  rails  a  momentary  tractive  effort  of 
30.000  lbs.  can  be  obtained. 

The  locomotives  are  cqiiipiicd  in  ac- 
cordance with  trunk  line  practice.  Fol- 
lowing are  some  of  the  |>rinciple  dimen- 
sions : 

Rigid  Wlieel  Base,  7  ft.  4  in. 

Total         "  "     25  ft. 

Diam.  Driving  Wheels  36"/. 


Distance  lietween  Truck  Centers.  17  ft. 
8   m. 

Width,    10   ft. 

Length  between  Couple  Knuckles,  35  ft. 

Weiglit,  120.000  lbs. 

Each  axle  is  ei|uii)pc<I  willi  .an  independ- 
ent geared  m.it'.r.  I  be  Westinghouse 
unit  switch  contrrjl  of  tlie  l\.  L.  type  is 
I'.sed  to  regulate  tlie  current  supply  to  the 
motors. 

Storage  Batteries. 

Last  month  we  described  the  various 
types  of  plates,  botli  positive  and  nega- 
tive, suitable  for  storage  batteries  to  be 
used  for  car  ligliting. 

Another  application  of  the  storage  bat- 
tery in  railroad  work  is  its  use  in  con- 
nection with  signals  and  we  will  discuss 
the  battery  along  lliis  line,  describing 
and  illustrating  the  type  manufactured 
b>-  the  Electric  Storage  Battery  Co., 
Philadelphia.  Fig.  6  shows  one  cell  of  a 
signal  battery  resting  on  a  glass  tray 
lillc<i  with  sand.  By  the  word  "cell"  we 
mean  a  jar  which  may  be  of  cither  glass, 
hard  rubber  or  wood  lined  with  lead, 
completely  equipped  with  positive  and 
negative  plates,  filled  with  electrolyte, 
witli  cover,  separators  and  bolt  con- 
nectors. The  glass  tray,  provided  with 
feet,  is  for  insulating  the  battery,  i.  c., 
prevent  leakage  of  current  which  would 
interfere  with  the  successful  operation. 
The  dry,  fine  sand  also  serves  as  an  in- 
sulation, but  its  prime  purpose  is  to  pro- 


vide a  means  for  a  solid  support  to  the 
glass  jar.  The  sand  conforms  to  all  of 
the  irregularities  of  the  bottom  of  the 
glass  jar  and  will  prevent  breakage. 
Considerable  w^eight  is  supported  on  the 
glass  jar  and  there  is  considerable  diffi- 
culty, especially  in  the  large  sizes  of  jars 
to  get  a  hoinogeneous  glass  free  from  in- 
ternal strains.  In  this  type  of  battery 
only  wooden  separators  are  used,  and 
these  should  not  be  placed  in  the  cell 
until  everything  is  ready  so  that  the 
electrolyte  can  be  added  immediately. 
1  hese  wooden  separators  come  packed 
moist  and  if  allowed  to  stand  for  more 
than  a  few  minutes  they  will  dry  out  and 
warp,  necessitating  the  use  of  new  ones. 

Fig.  7  show-s  a  complete  signal  battery 
assembled  on  a  wooden  frame  or  rack. 
There  are  sixteen  cells  shown  giving  ap- 
pro.ximately  32  volts.  This  complete  bat- 
tery is  made  up  of  16  units  or  cells  as 
Fig.  6,  each  cell  being  connected  to  the 
adjoining  ones.  Space  is  saved  by  mount- 
ing these  cells  on  two  tiers. 

The  location  of  a  signal  battery,  as 
well  as  any  battery,  is  very  important. 
A  separate  room  is  desired  which  can  be 
well  ventilated  and  kept  dry  at  a  moderate 
temperature.  The  ventilation  should  be 
free,  not  only  to  insure  dryness,  but  to 
prevent  chance  of  an  explosion,  as  the 
.aases  given  off  during  charge  form  an 
explosive  mixture  if  confined.  For  this 
reason  an  exposed  flame  should  never 
bo  brought  near  the  battery  when  it  is 
gassing. 

The  success  of  a  storage  battery  is 
measured  by  the  care  it  receives  in  daily 


FIG.  6.     CELL  FOR  SIGNAL  B.\TTERy. 
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operation.  The  proper  amount  of  charg- 
ing should  be  given,  and  undercharging 
and  excessive  overcharging  should  be 
avoided.  The  battery  should  not  be  dis- 
charged beyond  the  safe  limits  or  allowed 
to  stand  in  a  completely  discharged  state 
as  it  will  be  badly  damaged. 


taken  at  the  surface  of  the  liquid,  on  the 
hydrometer,  in  the  glass  tube. 

The  hydrometer  illustrated  by  Fig.  9 
IS  that  used  for  signal  batteries  and  can 
be  placed  in  the  cell  itself  where  it  will 
float  at  a  certain  level  corresponding  to 
the  specific  gravity. 


KIG.    7.      COMI'I.KTK    STORAGE    I>..\TTF.KY. 


The  amount  of  charge  should  be  such 
as  to  bring  the  voltage  of  the  battery  and 
the  specific  gravity  of  the  electrolyte  to 
a  maximum,  and  this  charge  should  not  be 
at  too  high  a  rate,  i.  e.,  too  much  current, 
as  the  temperature  will  rise  rapidly  and 
soon  reach  the  dangerous  point  which  is 
110  degs.  F.  The  temperature  should  be 
watched  during  charge  and  if  this  "danger 
point  is  reached"  it  is  necessary  to  reduce 
the  amount  of  current  through  the 
battery. 

The  safe  limit  of  discharge  of  the  lead 
batteries  is  reached  when  the  voltage  has 
dropped  to  1.75  volts  per  cell.  In  the 
case  of  the  16  cell  battery.  Fig.  7,  this 
voltage  would  be  28  volts. 

The  fall  and  rise  in  specific  gravity  of 
the  electrolyte  serves  as  an  indication  of 
the  amount  of  power  taken  out  and  put 
into  the  battery  and  it  varies  directly  to 
the  ampere-hours  or  power  discharged, 
and  does  not  vary  for  different  rates,  as 
dees  the  voltage.  For  this  reason  when- 
ever practical  the  fall  in  specific  gravity 
is  to  be  preferred.  The  variation  of  the 
electrolyte  between  full  charge  and  com- 
plete discharge  is  60  to  70  points  (060  to 
.070  spec.  grav.).  A  fully  charged  battery 
with  electrolyte  at  1.22  will  drop  to  1.160 
to  1.150  at  the  end  of  eight  hours  dis- 
charge at  the  normal  rating  of  the 
battery. 

Special  indicators  are  used  for  deter- 
mining this  specific  gravity,  called  Hydro- 
m.eters.  Figs.  8  and  9  show  the  two  most 
common  types.  The  one  illustrated  by 
Fig.  8  is  that  used  for  car  lighting  bat- 
teries. With  the  rubber  bulb  compressed 
the  nozzle  is  placed  below  the  surface  of 
the  electrolyte  in  the  cell  to  be  tested  and 
enough  of  the  liquid  is  drawn  in  until 
the  hydrometer,  shown  within  the  glass 
tube,  floats.  The  glass  stem  of  the  hydro- 
meter is  graduated  and  a  reading  can  be 


Resistance. 

The  formula  in  our  answer  to  question 
226.  page  457,  December,  1912,  was  not 
correctly  stated,  although  the  example 
was  correct.  The  question  was— What  is 
the  total  resistance  of  two  known  resist- 


A 


resistances  of  6  and  8  ohms. 
1 

R  =  3.43  ohms.    This  same  for- 

'/f,  X  'A 
mula  holds  for  any  number  of  resistances 
in  parallel,  and  in  the  denominator  there 
sliould  be  as  many  terms  as  there  arc  re- 
sistances in  parallel. 


FIG.  8. 


FIG.  9. 


ances    connected    in    parallel?      A. — The 
total   resistance   will  be   less   than   either 
of  the  single  resistances  and  can  be  ob- 
tained  thus: 
R   (total  resistance). 

1 
R  =  .      Take,    for    instance,    two 

1  1 

--  +  -- 

r.        r» 


Reversing  Electric  Motor  for  Planers 
and    Other    Machines. 

The  use  of  an  electric  form  of  drive 
possesses  many  advantages  over  older 
methods  of  reversing  through  clutches  or 
belt  shifters.  Not  only  is  the  usual  econ- 
omy effected  in  the  consumption  of  power 
through  application  of  the  principle  of 
direct  connected  individual  operation,  but 
maximum  cutting  speeds  are  sustained 
uniformly,  acceleration  is  more  rapid  on 
the  return  travel,  and  an  increased  pro- 
duction hitherto  unattainable  are  the  re- 
sults. The  reversing  motor  drive  has 
ushered  in  new  records  in  machining 
castings. 

The  General  Klectric  Company  has  re- 
cently placed  on  the  market  a  reversing 
adjustable  speed  direct  connected  motor 
drive  that  has  been  carefully  tested  and 
tried  out  in  service.  Probably  the  most  in- 
teresting application  of  this  drive  to  ma- 
chine tools  at  the  present  time  is  to 
planers,  viewed  both  in  the  light  of  an 
engineering  achievement  and  from  the 
standpoint  of  production.  That  a  very 
large  increase  in  output  does  obtain  with 
planers  through  this  means  is  now  firmly 
established  and  quite  generally  under- 
stood. Hut  the  application  of  the  revers- 
ing motor  equipment  in  its  various  forms 
is  almost  unlimited.  Jt  is  now  used  not 
only  to  drive  planers,  but  also  screw, 
worm  and  rack  driven  slotters,  turret 
lathes,  wire  and  tube  drawing  machinery, 
and  other  classes  of  machines  reversed 
through  clutches  or  shifting  belts,  which 
methods  are  often  low  in  efficiency  and 
high  in  maintenance.  A  desirable  feature 
of  the  General  Electric  reversing  motor 
drive  is  that  it  may  he  attached  readily, 
wherever  electric  power  is  available,  to 
machines  already  installed  and  in  use. 
as  well  as  to  new  machinery. 

The  motors  with  a  speed  range  of  250 
to  1,(KX)  per  minute  for  this  service  are 
mounted  in  any  place  on  the  nLtchine  or 
floor  convenient  for  mechanical  connec- 
tion. The  master  switch  is  generally 
mounted  on  the  side  of  the  planer  bed,  or 
in  other  convenient  place.  The  switch 
is  simplicity  itself,  containing  only  four 
contact  fingers,  two  forward  and  two  re- 
verse, one  1)eing  used  in  common  for  both 
(lirc-ctions,  and  three  segment?  on  the 
(Iriiui.  all  of  liberal  proportions.  Its  sole 
function  is  to  close  the  shunt  coil  cir- 
cuits of  the  forward  and  return  line  con- 
tactors. The  motor  field  is  entirely  ex- 
ternal to  the  master  switch.  The  panel 
is  encased  in  a  stout  cast  iron  box  so  ar- 
ranged that  the  parts  and  the  wiring  are 
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most  accessible.  The  master  switch  is 
operated  by  dogs  on  the  planer  table  in 
much  the  same  way  as  is  now  employed 
for  shitting  belts.  A  special  double  pole 
C.  P.  circuit  breaker  is  also  supplied, 
which  provides  for  minimum  voltage  and 
overload  protection.  In  case  the  breaker 
opens  or  current  fails  through  any  cause, 
it  automatically  stops  the  motor,  prevent- 
ing the  platen  from  coasting  oflf  the  ways. 
By  virtue  of  the  commntatiug  pole  de- 
sign of  the  motor,  starting,  stopping  and 
reversing  are  accomplished  with  spark- 
less  commutation.  In  order  not  to  break 
dynamically  from  higli  speed  in  one  vio- 
lent step,  means  liave  Ijcen  taken  to  ac- 
complish this  in  three  distinct  steps,  brak- 
mg  down  slowly  from  high  speeds  and 
then  quickening  the  brake  action  at  lower 


considered  the  amount  of  friction  load 
which  lias  thus  Iieen  eliminated.  This 
often  reached  as  much  as  SO  per  cent., 
yet  it  is  in  reality  only  a  small  part  of 
what  may  be  reali/ed,  as  proved  by  nu- 
merous tests.  .-V  l)e!t  driven  planer,  or 
other  machine,  of  approximately  10  h.  p. 
capacity,  tiuming  at  a  cutting  speed  of 
25  ft.,  will  drop  in  sjieed  2^.  to  5  ft.,  or  10 
to  20  per  cent.,  while  cutting  to  a  value 
of  10  h.  p.,  if  tliis  approach  the  carrying 
capacity  of  the  belt,  due  to  size,  speed  or 
slackness.  If  the  cutting  speed  be  in- 
creased til  Si)  \icr  cent,  with  the  same 
depth  of  cut  and  feed,  the  speed  will  fall 
while  cutting  to  nearly  what  it  was  origi- 
nally, the  power  input  increasing  only 
slightly  or  to  the  limit  of  the  belt  capacity. 
The  maximum  slip  will  be  reached  when 


A    Train    of    Electric    Locomotives 

Recently  an  interesting  siglit  was  the 
shipment  of  ten  electric  locomotives  in 
the  same  train  across  the  AUeghenies 
from  Philadelphia  to  East  Pittsburgh. 
These  locomotives  are  the  last  ten  of  an 
order  of  thirty-nine,  for  the  N.  Y..  N.  H. 
&  H.  Railroad,  and  were  shipped  to  the 
Westingliouse  Electric  &  Manufacturing 
Company  at  East  Pittsburgh  to  be  elec- 
trically eiiuipped.  The  mechanical  parts 
were  built  by  the  Baldwin  Locomotive 
Works.  These  locomotives  are  of  the 
twin-motor  articulated  type  and  each  is 
to  be  equipped  with  eight  Westinghouse 
single-phase  railway  motors  and  unit 
switch  control,  as  previously  described  in 
the  August,  1912,  issue  of  Railw.^y  and 
Locomotive  Engineering. 


i.:kvkr.sini;  ki.i-.ctric  motors  for  ri.a.xI'Ks  and  niiii,K  MAcnixi': 


speeds.  Thus  the  entire  braking  is  com- 
pleted in  the  sliortest  possible  time  with- 
out undue  shock.  This  feature,  in  addi- 
tion to  quickening  the  brake,  will  be  rec- 
ognized as  a  decided  advantage  in  the 
inaintenance  of  the  machine.  ,\  note- 
worthy point  in  connection  with  the  opera- 
tion of  this  drive  is  that  the  planer  table 
reverses  extremely  close  to  a  line  at  the 
end  of  the  cut.  Cutting  and  return  speeds 
are  entirely  independent  of  each  other,  so 
that  it  is  possible  to  use  the  slowest  cut- 
tmg  speed  and  the  highest  return  speed, 
or  vice  ver.sa,  in  any  combination  not  ex- 
ceeding four  to  one,  v.  itb  thirty-five  to 
seventy  cutting  speeds  and  the  same  luun- 
ber  of  return  speeds,  dijieniling  on  tlic 
size  of  the  equipment. 

It  is  interesting  to  not'  r'.mjjaratively 
what  has  been  accotnplis!' ■!  with  this 
(>pe  of  reversing  motor  driv.  .\s  a  gcn- 
er.il  pnjposition,  the  saving  :  lining  from 
applying  power  direct  to  machine  tools  is 


the  machine  is  stalled,  the  power  input 
remaining  approximately  constant  and  the 
loss  being  entirely  due  to  friction  from 
belt   slippage. 

ISrielly  summarized,  the  salient  operat- 
ing features  claimed  by  the  manufacturer 
for  the  reversing  adjustable  speed  direct 
connected  motor  drive  arc  :  Maxinnnn  cut- 
ting speeil  snst.-iined  uniforndy,  affording 
greatly  iiurcased  production;  rapid  accel- 
eration on  the  return  stroke;  reverses  re- 
markably close  to  a  line  at  the  end  of 
the  cut;  very  economical  operation  and 
upkeep;  any  sjiced  desired  within  a  ratio 
of  four  to  one;  many  speed  combinations, 
allowing  the  slowest  cutting  and  highest 
leturn  ^pe^■(l  lo  be  combined;  freedom 
from  shocks,  permitting  the  quickest  re- 
versals possible  without  jar;  quiet  opera- 
tion ;  sparkless  comnnitation.  and  iiositive 
and  safe  control  within  easy  reach  for  the 
ojjcrator,  the  wIkjIc  forming  a  safe 
and    serviceable   comliination. 


Is  Proud  of  the  Experience. 

The  agitation  going  on  about  very 
young  children  being  employed  in  fruit 
canning  factories  and  textile  establish- 
ments reminds  us  of  one  who  endured 
similar,  hardships  in  childhood  and  yet 
emerged  in  triumph. 

Andrew  Carnegie  working  for  twenty 
cents  a  day  is  almost  as  great  a  strain 
upon  the  imagination  as  that  at  one  time 
Allegheny,  the  north  side  of  smoky  Pitts- 
burgh, was  once  the  greatest  cotton  spin- 
ning point  in  the  country.  But  those 
suggestions  do  not  stagger  the  ordinary 
man  more  than  the  assertion  that  one 
time  the  regular  way  of  shipping  things 
from  Pittsburgh  to  Philadelphia.  Pa.,  was 
down  the  Ohio  and  Mississipjii  rivers  and 
thence  by  water  from  New  Orleans,  La., 
through  the  Gulf  of  Mexico  and  by  the 
-Atlantic  ocean  to  Delaware  Bay,  in  a 
journey  of  several  weeks  what  is  now  ac- 
complished in  a  few  hours. 
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Conservation  of  Mineral  Resources 


By  A.  T.  SEWALL 


The  United  States  Geological  Survey 
made  a  report  to  the  National  Conserva- 
tion Commission  on  how  long  our  min- 
eral resources  will  last  if  the  present  rate 
of  production  increases  in  the  future  as 
it  has  in  the  past.  As  railroads  and  rail- 
road men  are  vitally  interested  in  the 
conservation  of  minerals,  briefly  epitom- 
ized, the  situation  is  as  follows :  Coal 
will  last  150  years.  Natural  gas  will 
last  20  years.  Petroleum  will  last  20 
years.  High  grade  iron  ore  will  last  25 
years.  Copper  ore  reserves  will  last  10 
years,  and  the  end  of  lead  is  actually  in 
sight. 

Coal  will  last  us  ISO  years  longer,  but 
long  before  that  time  the  difficulty  of 
mining  will  cause  the  price  to  rise,  mak- 
ing it  too  expensive  to  burn.  There  is 
no  question  that  we  are  spendthrifts  in 
regard  to  our  resources.  It  is  estimated 
tliat  in  the  manufacture  of  coke  we  are 
wa.sting  $38,000,000  per  year  by  the  use  of 
poorly  devised  methods.  We  are  losing 
millions  of  dollars  per  year  by  not  using 
.■iuperheaters  in  our  locomotives  and  sta- 
tionary boilers.  The  latter  should  have 
feed  water  heaters,  which  save  eleven 
per  cent  of  fuel.  The  compound  loco- 
motive will  "come  back."  When  they 
first  came  out,  a  certain  road  bought  one. 
The  general  manager  had  all  coal  reports 
sent  to  his  office,  and  it  was  plain  to  be 
seen  that  this  particular  locomotive  was 
saving  20  per  cent,  in  fuel  over  simple 
locomotives  and  her  mileage  was  equally 
as  good.  This  caused  the  adoption  of 
compound  locomotives,  with  the  result 
that  the  compounds  would  not  make  the 
mileage  as  compared  with  simple  locomo- 
tives due  to  the  latter  lying  in  the  round 
house  so  often  for  repairs.  As  the  adop- 
tion of  the  compounds  was  due  to  the 
good  performance  of  the  first  one  pur- 
chased, an  explanation  is  necessary.  The 
first  one  was  run  by  an  assigned  crew ; 
the  rest  of  the  compounds  were  run  with 
pooled  crews.  If  all  the  engines  had  been 
compounds,  instead  of  part  compounds 
and  part  simples,  the  result  would,  in 
my  opinion,   have   been   more   favorable. 

Of  the  numerous  styles  of  compounds 
'■n  the  market — good,  bad,  and  indifferent 
— the  best  designed  one  was  purchased 
for  the  test  and  its  record  kept  for  de- 
ciding the  advisability'  of  adopting  the 
compound  for  all  new  power.  In  pur- 
chasing the  later  compounds,  the  worst 
designed  one  on  the  market  was  pur- 
chased. 

To  a  railroad  company  that  desires  to 
save  20  per  cent,  in  fuel,  a  procedure 
that  will  guarantee  this  result  is  to  get 
the  best  designed  compound  locomotive 
on  the  market  and  have  all  of  them  like 
it.  A  partial  equipment  will  result  in 
failure.       The   conservation   of  coal   can 


be  helped  by  the  adoption  of  a  hot  water 
washing  plant,  where  the  filling  water  is 
licated  by  the  steam  blown  off  from  the 
locomotive  to  be  washed  out,  thereby 
saving  coal  in  firing  up.  It  is  absolutely 
a  crime  to  waste  steam  from  exhaust 
pipes  of  stationary  engines  and  com- 
pressors in  railroad  shops  in  summer  or 
winter.  In  company  with  a  mechanical 
officer  of  a  trunk  line,  standing  outside 
of  their  large  locomotive  repair  shops,  I 
noticed  exhaust  steam  pouring  out  of  an 
exhaust  pipe  of  a  stationary  engine.  I 
said  to  him,  "Why  waste  that  steam?" 
lie  answered  that  they  had  no  steam 
pipes  that  could  utilize  the  steam.  Fur- 
ther inquiry  lirought  out  the  fact  that  they 
v/ere  heating  one  of  their  shops  with 
stoves.  As  exhaust  steam  for  heating 
costs  nothing  one  wonders  why  it  is 
wasted. 

In  railroad  shops  in  summer  time  there 
is  a  surplus  of  exhaust  steam  that  could 
be  utilized  in  a  hot  water  washing  plant. 
It  sometimes  happens  that  a  boiler  is  not 
blown  off  but  is  allowed  to  cool  down, 
and  of  course  under  those  circumstances 
no  heat  is  received  from  this  boiler, 
water  for  wliich  has  to  be  heated  by 
live  steam.  In  winter  time  the  demand 
for  heat  for  buildings  and  washout  plant 
would  be  in  excess  of  the  supply,  but  it 
would  be  far  better  to  use  the  exhaust 
steam  as  far  as  it  goes  than  to  use  it  only 
partially  or  not  at  all.  The  conservation 
of  coal  from  now  on  is  the  most  pressing 
question  the  railroads  have  to  confront. 
Too  long  have  they  burned  coal  without 
considering  its  economical  use. 

Petroleum,  it  is  stated,  will  last  for  20 
years.  What  are  we  going  to  use  for 
lubricating  our  locomotives  and  machin- 
ery? There  is  not  enough  animal  and 
vegetable  oil  to  lubricate  one  tenth  of 
the  machinery  we  have  now  in  service. 
'The  present  rate  of  increase  in  the  pro- 
duction of  high  grade  iron  ore."  says  the 
report,  "cannot  continue  for  the  next  30 
years,  and  before  1940  the  production 
must  have  begun  to  decline  and  a  very 
large  use  must  be  of  ores  not  now  classed 
as  available."  That  is,  in  30  years  we 
must  resort  to  ores  now  classed  as  un- 
profitable. The  price  of  iron  will  become 
so  high  as  to  prevent  its  use  where  now 
lar.gely  used,  and  some  other  material 
must  be  used  in  its  place.  Regarding 
copper,  the  reserves  will  last  10  years ; 
some  new  discoveries  are  needed  if  the 
supply  is  to  keep  up.  "The  end  of  lead 
is  in  sight."  says  the  report.  A  steady 
decrease  in  lead  production  has  taken 
place  since  1903.  and  this  in  face  of  in- 
creasing prices.  The  lead  deposits  of 
the  world  arc  being  heavily  drawn 
upon. 


In  150  years  what  will  the  stale  of 
society  be,  when  all  of  our  useful  minerals 
art  exhausted?  Someone  asked  Locd 
Kelvin  liow  our  descendants  were  to  keep 
warm.  He  replied  they  would  have  to 
harness  the  wind,  erect  a  windmill  to 
drive  a  dynamo  and  use  a  storage  bat- 
tery for  a  reservoir  to  draw  upon  when 
no  wind  was  available.  The  outlook  to 
me  is  that  the  world  will  become  pastoral 
again.  The  want  of  metal  will  force  man 
to  use  the  tools  of  the  stone  age.  The 
Iiorsc  will  come  into  his  own  again. 
Canal  systems  will  be  extended,  ocean 
steamers  will  become  sailing  vessels.  Wc 
will  have  good  wagon  roads  with  lines 
of  stage  coaches,  making  10  miles  per 
hour  with  relay  of  horses.  Some  Pull- 
man of  the  future  will  invent  stage 
coaches  with  berths,  so  travel  will  be 
both  night  and  day.  This  is  no  fanciful 
picture.  The  age  of  steam  and  steel  has 
only  existed  about  100  years;  before  that 
period  it  is  well  known  how  society  ex- 
isted, and  to  that  same  stage,  unpleasant 
as  it  may  seem,  our  descendants  are 
doomed. 

Emerson  wrote  an  essay  on  Compensa- 
tions. He  says,  "A  certain  compensation 
balances  every  gift  and  every  defect, 
veo'  evil  its  good.  For  everything  you 
have  missed  you  have  gained  something 
else.  When  wc  lose  our  steam  engines, 
factories,  telephones,  electricity,  railroads, 
and  all  the  other  elements  of  a  steam  and 
steel  age,  it  is  a  comfort  to  believe  there 
will  be  a  compensation  for  these  losses. 
People  will  not  he  herded  in  towns,  in 
congested  factory  districts,  but  will  go 
back  to  the  land  whence  we  all  started. 
If  fuel  is  not  available  to  keep  us  warm, 
we  can  emigrate  to  the  tropical  regions 
where  it  is  not  required.  Until  that  lime 
arrives  it  liehoovcs  each  one  to  make  the 
mineral  resources  last  as  long  as  possible 
liy  their  economical  use,  so  that  our  de- 
scendants will  have  kindly  feelings  to- 
vvard  us  as  people  that  conserved  their 
mineral   resources  as  best  they  could. 


Taking  It  Easy. 


It  was  a  very  hot  day  and  the  fat  driun- 
mer  who  wanted  the  12:20  train  got 
tlirough  the  gates  at  just  12:21.  The  en- 
suing handicap  was  watelied  witli  ab- 
sorbed iritcrest  belli  fri.m  the  train  and 
the  station  platform.  At  its  conolusio:! 
the  breathless  and  perspirini;  knight  of 
the  road  wearily  took  the  !ia.:k  tr.Til.  atii 
a  vacant-faced  "red  cap"  c.imc  out  lo  re- 
lieve him  of  his  grip. 

"Mister,"  he  inquired,  "wr.5  y  -j  tryin 
fo  kc'.:h  that  Pennsylvania  train- " 

"X->.  my  son."  replied  the  p.ificrt  man 
"N'o,  I  was  merely  cliasini:  i:  out  of  the 
vard." 
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Items  of  Personal  Interest 


Mr.  R.  E.  Bell  hns  Wm  appointed 
Master  mechanic  of  tlic  Santa  l'"c,  at 
Gaiveston,  Tex. 

Mr.  W.  II.  McDonald  has  been  ap- 
pointed roundliouse  foreman  of  the  Santa 
Fe,  at  Clovis,  N.  M. 

Mr.  C.  H.  Chambers  has  been  appointed 
road  foreman  of  the  engines  of  the  Santa 
Fe,  with  office  at  Dodge  City.  Kan. 

Mr.  E.  C.  Hause  has  been  a|)pointed 
acting  master  mechanic  of  the  Georgia  & 
Florida,   with   office  at   Douglas,   Ga. 

Mr.  Jacob  Helferstay  has  been  ap- 
pointed general  foreman  of  the  Baltimore 
&  Ohio  shops  at  Martinsburg.  W.  Va. 

Mr.  D.  W.  Cross  has  Ijccn  appointed 
master  mechanic  of  the  Toledo,  St.  Louis 
&  Western,  with  office  at  Frankfort,  Ind. 
Mr.  W.  Cockfield  has  lieen  appointed 
ioconiotive  supcrintenilent  of  tlie  Entre 
Rios  railway,  with  office  at  Parana.  .Ar- 
gentina. 

Mr.  H.  P.  Syfan  has  been  appointed 
foreman  of  the  Denver  &  Rio  Grande, 
at  Chama,  N.  M.,  in  place  of  Mr.  J.  W 
McVey. 

Mr.  A.  J.  Pf)o!e.  superintendent  of  mo- 
tive power  of  tlie  Seaboard  Air  Line,  has 
his  authority  extended  over  the  Tampa- 
Xorthern. 

Mr.  H.  P>.  Macfarlane,  engineer  of 
tests  of  the  Santa  Fe,  has  had  his  office 
transferred  from  Topeka,  Kan.,  to 
Chicago,  111. 

Mr.  John  Ti.rld.  formerly  machine-shop 
foreman  of  tlic  I'.rie,  at  Galion,  O..  has 
1  ern  transferred  to  ?\Iarion.  O.,  acting  in 
the  same  capacity. 

Mr.  E.  I.  Mayer  h,is  been  appointed 
road  foreman  of  engines  of  the  Northern 
district  of  the  Chicago  S:  .Mton,  with  of- 
fice at  Rloomington.  111. 

G.  E.  Perry,  master  mechanic  of  the 
Missouri.  Oklahoma  S:  Gulf,  has  been  ap- 
pointed superintendent  of  motive  power, 
with  headriuarters  at   Muskogee.  Okla. 

Mr.  John  Johnson  has  been  appointed 
roundhouse  foreman  of  tlie  Intercolonial 
Railway  at  Sydney,  N.  S.,  in  place-  of  Mr. 
D.  McClellan,  assigned  to  niher  duties. 

Mr.  Hugh  Gallagher,  formerly  road 
foreman  of  engines,  has  been  appointed 
master  mechanic  of  the  Santa  Fe  at  La 
Junta.  Colo.,  succeeding  Mr.  II.  T.  Peyton. 
Mr.  E.  C.  Moeller  lias  lieen  appointed 
night  roundhouse  foreman  of  the  Chicago. 
R(.rk  Island  &  Pacific,  with  headquarters 
at  Bvrr  Oak.  111.,  vice  Mr.  \V.  O.  Morton 
proiu'ted. 


Mr.  C.  F.  (iillaspy  has  been  appointed 
traveling  engineer  of  the  Northern  dis- 
trict of  the  Minneapolis,  St.  Paul  & 
Sault  Stc.  Marie,  with  office  at  Steven's 
Point.  Wis. 

Mr.  W.  K.  Xabile  has  been  appointed 
roundhouse  forem.an  of  the  Chicago,  Rock 
Island  &  Pacilic.  with  headquarters  at 
Winnlield,  La.,  vice  Mr.  11.  P.  Arnold, 
transferred. 

Mr.  K.  l'>.  Brown  has  been  appointed 
road  foreman  of  engines  of  the  Cincinnati, 
Hamilton  &  Dayton,  at  Indianapolis,  Ind., 
in  place  of  Mr.  M.  J.  Ryan,  assigned  to 
other  duties, 

Mr.  J.  C.  Satterlee  has  been  appointed 
roundhouse  foreman  of  the  St.  Louis  & 
San  Francisco,  with  headquarters  at 
Birmingham.  .Ma.,  vice  Mr.  James  Galt- 
luy,  resigned, 

Mr.  C,  !■'.,  .Stewart  has  been  appointed 
loconmtix  i-  fnrenian  of  the  Grand  Trunk 
I'acitic  at  I'.i.:;gan.  Sask..  in  place  of  Mr. 
G.  .M.  Cirrutlurs,  who  has  been  assigned 
to  iither   diilR>. 

Mr.  Thos.  E.  McQuade  has  been  ap- 
pointed night  roundhouse  foreman  of  the 
Chicago.  Rock  Island  &  Pacific,  with 
headquarters  at  Peoria.  111.,  vice  Mr.  Lee 
Munger,  resigned. 

Mr.  W.  1'.  Synidiis  has  been  appointed 
superiuteniUnl  nf  motive  [lower  of  the 
San  .'\ntoiiio  ^:  Aransas  Pass,  with  office 
at  .San  .Antonio.  Tex.,  in  place  of  Mr.  G. 
W.     r,iyl..i-,    resigned, 

Mr,  (.  M,  Wilson  has  been  appointed 
i,(;neral  fi'Venian  of  the  Grand  Trunk 
sliops  at  lor.into.  ()nt..  in  place  of  Mr. 
W,  (',  Srale\-.  lately  appointed  master 
ineclianic  at  the  same  place. 

Mr,  W.  1).  Johnston  has  been  appointed 
foreman  of  the  locomotive  department  of 
the  Chicago,  Rock  Island  &  Pacific,  with 
headquarters  at  Valley  Junction,  Iowa, 
vice  Mr.  J.  II.  Wills,  resigned. 

Mr.  .A.  V.  Birch  has  been  appointed 
master  mechanic  of  the  .Southern  district 
of  the  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie,  and  Mr.  A.  Tillman  has  been  ap 
pointed  iii.ister  niechanic  of  the  Northern 
district 

Mr,  I'l,  Mihlcisen,  assistant  general 
boiler  inspector  of  the  Coast  Lines  of  the 
Atchison.  Topeka  &  Santa  Fe,  has  been 
appointed  boiler  foreman,  with  headquar- 
ters at  La  Junta,  Colo.,  vice  Mr.  Ranee 
Johnson,  iransfirred. 

Mr.  II,  I'.  -Arnold  has  been  appointed 
road  forrnian  of  equipment  of  the 
Louisiana   <iivision  of  the   Chicago.    Rock 


Island  &  Pacific,  with  headquarters  at  EI 
Dorado,  Ark.,  in  place  of  Mr.  J.  E. 
i\lourne,   transferred. 

Mr.  J.  Gildea  has  been  appointed 
locomotive  foreman  of  the  Canadian  Pa- 
cific at  Montreal,  in  place  of  Mr.  J. 
Wilkinson,  and  Mr.  E.  J.  Murphy  has  been 
appointed  assistant  foreman  on  the  same 
road  at  Toronto,  Out. 

Mr.  J.  A.  Burke  has  been  appointed 
fuel  inspector  of  the  Santa  Fe,  with  head- 
quarters at  Clovis,  N.  M.  His  division 
extends  through  wdiat  is  known  as  the 
Pesos  division  and  that  part  of  the  plains 
division   south   of   .Amarillo. 

Mr.  S.  E.  Crow  has  been  appointed 
foreman  of  the  Baltimore  &  Ohio  shops 
at  Cameron.  W.  Va.,  in  place  of  Mr.  P. 
Iliran,  transferred  to  Vincennes,  Ind.,  as 
foreman,  and  Mr.  J.  J.  Smith  has  been  ap- 
pointed locomotive  inspector  at  the  Mt. 
Clare  shops,  Baltimore,  Md. 

Mr.  E.  Connolly  has  been  appointed 
supervisor  of  locomotive  operation  of  the 
Kansas  City  Terminal  and  Kansas  divi- 
sions. Rock  IsIan<I  Lines,  with  headquar- 
ters at  Idampton.  Kan,  Mr.  L.  F.  Pat- 
terson is  also  appointed  to  a  similar  posi- 
tion on  the  .Arkansas  division,  with  head- 
quarters at  Little  Rock,  Ark. 

Mr,  A.  K.  Galloway,  roundhouse  fore- 
ii'an  of  the  Michigan  Central  at  St 
'I  iniinas.  Out.,  has  been  apiiointed  gen- 
eral foreman  Detroit  locomotive 
terminals,  Detroit,  Mich.,  and  Mr.  G.  R. 
( l.illoway,  formerly  roundhouse  foreman 
at  Montrose,  Out.,  has  been  appointed 
loundhouse  foreman  at  St.  Thotnas,  Ont., 
in  place  of  Mr.  A.  K.  Galloway,  and  Mr, 
!',  R.  Sands  has  been  appointed  round- 
house foreman  at  Montrose,  Ont ,  in  place 
>.f  Mr.  G.  R.  Galloway. 

The  Oklahoma  division  has  been  placed 
in  charge  of  Mr.  C.  S.  Yeaton.  with  head- 
(piarters  at  F.l  Reno,  Okla.,  and  the  Chi- 
cago and  Illinois  divisions  are  supervised 
by  Mr,  R.  E.  Wallace.  These  officials  will 
ri.|)ort  to  their  district  master  mechanics. 
I'hey  will  have  charge  of  the  mechanical 
operation  of  all  engines  in  service  for  the 
purpose  of  improving  economies  in  the 
use  of  fuel,  lubricating  material,  tools, 
;uid  other  supplies,  and  in  the  operation  of 
the  locomoti\e.  His  efforts  will  also  be 
directed  toward  reducing  the  cost  of 
maintenance  of  locomotives  and  other  op- 
erating costs,  through  improvements  that 
may  be  brought  about  by  better  super- 
vision   and    instruction    of   enginemen. 

Mr.  A.  G.  Webb,  formerly  district 
master  mechanic  of  the  Canadian   Pacific 
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at  Winnipeg,  has  been  transferred  to 
Souvis,  Can.,  in  place  of  Mr.  L.  Fisher, 
who  has  been  appointed  master  mechanic 
of  district  No.  3,  office  at  Brandon,  and 
Mr.  P.  S.  Lindsay,  has  been  appointed 
master  mechanic  at  Winnipeg,  succeeding 
Mr.  Webb.  Among  other  changes  are  the 
appointments  of  Mr.  W.  H.  Walker  as 
roundhouse  foreman  at  Fort  William, 
Out.,  and  Mr.  A.  McArthur,  formerly 
locomotive  foreman  at  Fort  William,  Ont., 
who  has  been  transferred  to  Sutherland, 
Sask.,  in  place  of  Mr.  J.  Sindall,  who  has 
l)ocn  made  shop  foreman  at  Cranbrook, 
U.  C. 


Flanders  was  very  prominent  in  political 
and  social  circles  in  central  New  Jersey, 
and  served  for  some  years  as  mayor  of 
Burlington,  N.  J.  His  death  is  much 
regretted. 


Obituary. 

DUGAI-D    DrUMMOND. 

Mr.  Dugald  Drummond,  late  chief  me- 
chanical engineer  of  the  London  and 
Soulhwestern  Railway,  died  last  month 
at  the  age  of  seventy-two  years,  lie  was 
a  native  of  Ayrshire,  Scotland,  and 
learned  engineering  in  Glasgow.  lie  had 
a  wide  experience  in  the  design  and  con- 
struction of  locomotive  engines,  and  in- 
troduced a  number  of  inventions  in  con- 
nection with  the  improvement  of  railwav 
rolling  stock.  Among  others,  he  intro- 
duced the  four-cylinder  non-compound 
engine,  the  inside  cylinders  driving  the 
leading  driving  wheels  by  cranks  and  the 
outside  cylinders  driving  the  trailing 
wheels.  It  was  claimed  that  the  loss  by 
condensation  on  account  of  dividing  tlie 
steam  into  four  separate  channels  wao 
more  than  made  up  by  a  feed  watcr-heat- 
ing  appliance  using  the  exhausted  stean; 
to  heat  the  water  in  the  tank.  As  the 
water  was  heated  to  too  high  a  degree 
for  the  ordinary  injector,  Mr.  Drunnnond 
adopted  steam  driven  duplex  pumps  for 
boiler-feed  purposes.  Whatever  may  be 
thought  of  his  inventive  ability,  he  was 
imquestionably  a  high-class  locomotive 
superintendent.  The  various  railroad 
shops  fitted  to  his  designs  are  among  the 
best  in  Great  Britain.  His  capacity  for 
work  was  abnormal.  He  was  a  silent, 
earnest  worker,  and  was  highly  esteemed 
in  railway  circles. 


George  A.  Kimbaix. 
Mr.  George  .\lbcrt  Kimball,  chief  en- 
gineer of  the  Boston  Elevated  Railway 
Company,  died  on  December  3,  at  his 
home  in  .\rlington,  Mass.,  at  the  age  of 
62  years.  Mr.  Kimball  had  been  identified 
with  much  of  the  recent  construction  work 
of  the  elevated  railways  in  Boston,  and 
was  an  eminent  engineer.  The  Cambridge 
subway  and  elevated  extension  to  Cam- 
bridge was  designed  and  the  construction 
supervised  by  him.  He  was  also  the 
chief  designer  of  the  East  Boston  tunnel. 


A.     LiCHTENIIEIN. 

The  death  is  announced  of  Mr.  A. 
Lichtenhein,  who  was  for  many  years  an 
efficient  and  popular  official  of  the  Galena- 
Signal  Oil  Company.  The  company  pass- 
ed a  series  of  eloquent  resolutions  ex- 
pressing their  deep  regret  at  the  loss  sus- 
tained by  them.  He  was  a  noted  expert 
in  oils,  and  his  genial  and  gentlemanly 
bearing  endeared  to  him  many  railroad 
men. 


Alfred  P.  Boller. 
Mr.  .Mfred  Pancoast  Boiler,  formerly 
chief  engineer  of  the  Manhattan  Elevated 
railroad  and  consulting  engineer  for  the 
Oeiiartincnt  of  Public  Parks  of  New 
York,  died  on  December  9,  at  East 
( )range.   \.   J.     He  was   for  many   years 
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chief  engineer  of  the  Hudson  River  rail- 
road. He  received  honors  from  many  of 
the  leading  engineering  societies  both  in 
.\merica  and  Europe. 


Combination  Safety  Rally. 
The  oflicials  and  employees  uf  the  New 
^'(jrk  Central,  Lake  Shore,  Pennsylvania, 
Lackawanna,  Lehigh  Valley,  Wabash,  and 
Toronto,  Hamilton  &  BufTalo  Railway 
Company,  met  in  large  numbers  in  Elm- 
wood  Music  Hall,  Buffalo,  on  Tuesday 
evening,  December  17,  and  one  of  the 
most  interesting  an<i  entertaining  pro- 
grammes ever  submitted  to  railway  men 
was  carried  through  to  the  edification  of 
a  large  audience.  The  subject  of  "Safety 
h'irst"  was  the  keynote  of  the  meeting, 
and  very  interesting  and  brief  addresses 
were  made  by  Mr.  J.  G.  Rodgcs,  general 
superintendent  of  the  Pennsylvania;  Mr. 
P.  E.  Crowley,  general  manager  of  the 
New  York  Central;  Mr.  T.  E.  Clarke, 
assistant  to  the  president  of  the  Lacka- 
wanna; Mr.  C.  L.  Bardo,  assistant  to  the 
general  manager  of  the  Lehigh  Valley, 
and  Mr.  D.  R.  MacBain,  superintendent 
of  motive  power  of  the  Lake  Shore.  The 
addresses  were  interspersed  by  music 
from  a  select  orchestra  with  occasional 
melodies  from  a  solitary  silver  cornet. 

Short  speeches  were  also  delivered  by 
Mr.  L.  J.  Ward,  engincman  of  the  New 
York  Central ;  Mr.  T.  M.  Shannon,  en- 
yincman  of  the  Pennsylvania;  Mr.  W.  J. 
\\\ich,  trainman  of  the  Lackawanna;  Mr. 
I.  .M.  Newton,  conductor  of  the  Lake 
Shore,  and  Mr.  J.  J.  Scott,  engineer  of  the 
I  I  high  Valley.  All  were  eloquent  and 
tlnir  remarks  were  received  with  much 
intluisiasm  by  the  audience.  Later  in  the 
evening  Mr.  Geo.  Bradshaw,  general 
safety  agent  of  the  New  York  Central 
Lines  delivered  a  special  address,  which 
u.is  illustrated  by  stereopticon  views,  all 
unding  to  impress  upon  the  minds  of  the 
audience  the  necessity  for  greater  safety 
I  II  railroads.  Special  trains  were  run  on 
,ill  the  railroads  mentioned  for  the  con- 
venience of  the  employees,  and  the  gen- 
oral  opinion  was  that  it  was  the  most 
instructive  and  interesting  meeting  of  the 
kind  that  has  been  held  on  the  subject. 
.\nd  the  cause  of  safety  has  unquestion- 
ably been  advanced  by  the  interchange  of 
opinion  among  men  who  are  so  eminently 
qualified  by  education  and  experience  to 
speak  on  the  important  subject.  It  is  to 
be  hoped  that  other  railroads  will  follow. 


Charles  Y.  Flanders. 
The  United  States  Rubber  Company,  of 
Trenton,  N.  J.,  announces  with  profound 
regret  the  death  of  Mr.  Charles  Y. 
Flanders,  who  was  for  fifteen  years  prom- 
inently identified  with  the  company.     Mr. 


In  a  letter  from  Mr.  .\.  J.  Rauch,  whicli 
appears  in  our  Correspondence  Depart- 
ment, mention  is  made  of  a  case  in  which 
the  engineers  of  the  Philadelphia  &  Read- 
ing condemned  Nathan  &  Dreyfus  oil  cups 
through  mere  prejudice.  That  was  a  very 
common  practice  in  the  Good  Old  Rail- 
road Days,  but  happily  such  things  very 
rarely  happen  nowadays.  The  cause  of 
the  diflferencc  is  that  modern  engineers 
are  more  progressive  than  their  class  of 
long  ago  and  that  appliances  intended  for 
locomotive  use  are  thoroughly  tested  be- 
fore being  put  upon  engines. 


Must  be  Nearly  Done. 
.\  stranger  entered  a  churcli  in  the 
middle  of  the  sermon  and  seated  him- 
self in  the  back  pew.  .After  a  while  he 
began  to  fidget.  Leaning  over  to  the 
white-haired  man  at  his  side,  evidently 
.in  old  member  of  the  congregation,  he 
whispered.  "How  long  has  he  been 
preaching?"  "Thirty  or  forty  years,  T 
think,"  the  old  man  answered,  "I  don't 
know  exactly."  "I'll  stay,  then."  de- 
cided the  stranger.  "He  niu.st  be  nearly 
done." 


Get  away  from  envy,  and  you  will  in- 
visibly get  nearer  the  angels. 
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American  High  Speed  Sensitive  Radials. 

A  new  "American"  High  Speed  Radial 
Drill  has  just  been  perfected  and  placed 
upon  the  niarl<et  by  the  American  Tool 
Works  Company,  Cincinnati,  Ohio.  It  is 
in  many  respects  the  very  latest  machine 
of  its  kind,  combining  as  it  does  the  feat- 
ures that  have  distinguished  the  com- 
pany's fine  products  with  several  new 
additions  in  mechanism  that  add  to  its 
tle.xibility  and  lessen  the  cost  of  operation 
in  all  the  multiplex  variety  of  work  of 
which  it  is  capable.  The  machine  has  been 
designed  for  the  express  purpose  of 
rapidly  drilling  and  tapping  small  diame- 


operi'ing  members  arc  placed  most  con- 
veniently for  the  operator,  and  all  pos- 
sibility of  interference  with  the  work  to 
be  done  is  entirely  obviated.  The  ratchet 
lever  feed  used  on  the  machine  has  sev- 
eral notable  advantages,  among  others  the 
fact  that  when  the  lever  is  placed  in  its 
vertical  position,  it  is  automatically  dis- 
engaged from  the  rack  pinion  shaft,  and 
the  spindle  can  then  be  adjusted  quickly 
up  and  down  by  means  of  a  small  star 
knob  on  the  end  of  the  rack  pinion  shaft. 
The  ease  with  which  the  drill  may  be 
brought  to  or  from  the  work  has  hitherto 
not   been   equalled.     The   head,   which   is 


.HE  AMERICAN  TOOL  WORKS  CO 
CINCINNATI.  ©.U.S.A. 


accommodate  the  work.  The  driving  and 
idler  pulleys  run  in  ball  bearings  and  are 
dust  proof.  There  are  six  changes  of 
speed,  ranging  from  300  to  900  revolu- 
tions per  minute.  A  depth  gauge  is  at- 
tached for  special  work.  No  wrenches 
are  at  any  time  required.  The  machine 
as  shown  in  the  illustration  weighs  about 
8  tons.  It  is  sure  to  come  into  popular 
favor  in  general  railroad  and  other  work. 


"AMERItA.N"    Sli.N'.SITIVE    K.\I)!.\L    WITH    KI.K\.\1'JN(;    T.\I!LE. 


Testing  Gauge  and  Lubricator  Glasses. 

According  to  the  specification  for  the 
glass  tubes  used  in  locomotive  gauges  and 
lubricators  which  has  just  been  adopted 
l)y  the  Pennsylvania  Railroad,  including 
the  lines  west  of  Pittsburgh,  all  orders 
are  to  be  in  lots  of  five  dozen  or  mul- 
tiples thereof,  in  packages  of  one  dozen, 
each  package  containing  the  manufactur- 
er's name.  Each  order  of  five  dozen 
must  contain  three  extra  tubes  for  testing 
purposes.  On  receipt  of  a  consignment, 
llirce  tubes  will  be  taken  at  random  from 
each  lot,  for  the  inspection  of  the  engi- 
neer of  tests,  and  they  will  not  be  accept- 
ed if  they  fail  in  any  one  of  the  following 
requirements:  If  they  are  1/32  in.  above 
or  below  the  outside  diameter  ordered ; 
if  the  shape  is  out  of  truth  to  a  greater 
extent  than  0.01  in.;  if  they  are  not 
straight ;  if  they  do  not  stand  the  dipping 
test ;  if  they  do  not  stand  the  test 
in  the  digester;  or  if  they  do  not  stand 
the  liydraulic  test.  For  the  dipping  test 
one  piece  from  each  lot  of  five  dozen  will 
l)e  heated  in  valve  oil  at  350  degs.  F. 
for  at  least  two  miimtes  and  as  quickly  as 
possible  removed  and  plunged  into  water 
at  40  degs.  F.,  this  test  to  be  repeated  15 
times.  In  the  digester  test  one  piece  from 
e.'Lch  lot  will  bo  placed  in  a  digester  and 
sul)jected  to  a  steam  pressure  not  less 
than  75  lbs.  and  not  more  than  100  lbs. 
pressure  for  72  hours.  If  at  the  expira- 
tiiin  of  this  time  the  tube  becomes  cloudy, 
cr  cracks,  or  shows  any  indication  of  dis- 
solving, it  will  be  sufficient  cause  for  the 
rejection  of  the  lot.  In  the  hydraulic  test 
I  Me  piece  from  each  lot  is  placed  in  a  suit- 
able holder  and  subjected  to  a  hydraulic 
pressure  of  1,000  lbs.  per  sq.  in.  for  one 
niimite.  P.ursting  will  be  sufficient  cause 
fiT  rejecting  the  lot. 


ter  holes  up  to  and  including  54  in. 
diameter,  and  is  finely  ailapted  for  work 
on  locomotive  and  truck  frames  and  all 
of  their  attachments. 

The  machine  is  constructed  in  several 
designs.  Our  illustration  .''hows  the  design 
with  elevating  table.  It  is  also  furnished 
witli  stationary  table,  and  also  w'ith  ped- 
estal base  and  table  omitl'd.  It  is  also 
arranged  with  tapping  ai'^icliment  and 
moth  drive  and  in  these  \:'.rious  forms 
there  is  no  class  of  work  witi.in  its  range. 
but  can  be  speedily  and  perfectly  per- 
forme  on  this  fine  machine. 

It  will  be  observed  that  all  levers  and 


huc'ly  balani:ed.  may  be  moved  rapidly 
along  the  arm  by  means  of  a  rack  and 
pinion  operated  by  a  hand  wheel.  This 
is  located  on  the  left  hand  side,  enabling 
tlie  operator  to  swing  the  extended  arm 
with  the  right  li.md  while  adjusting  the 
head  with  the  left.  Tlie  sliding  bead, 
which  moves  lightly  on  a  vertical  dove- 
tail, readily  makes  possible  a  very  wide 
range  of  work.  Tlie  bead  may  readily  be 
clamped  at  any  desired  point  by  means  of 
a  lever.  The  rigidity  of  the  machine  is 
perfect,  and  the  manufacturers  are  pre- 
pared to  adapt  enlargements  for  special 
orders  that  may  require  enlarged  space  to 


No  Mail  for  That  AnimaL 

I  lis  name  was  Mike  Howe  and  he  was 
an  English  agriculturist  newly  arrived  in 
IManitoba.  The  first  time  he  called  at  the 
village  post  office  for  mail  he  asked  in  a 
loud  voice,  "Have  you  any  letters  for 
Mike  Howe?" 

The  postmaster  gazed  at  the  newcomer 
and  growled.  "For  who?" 

"Mikeowe,"  shouted  the  farmer.  "Have 
you  letters  for  me." 

"No!  1  haven't,"  roared  the  postmaster. 
"Have  no  letters  for  yours  or  any  other 
man's  cow." 


January.   1913. 
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RAILROAD  NOTES.  iiig  60  miles  of  freight  yard  tr.lc^.^.  cx- 
The    Delaware    &    Hudson   is   in    the  "^"sivc   repair   shops,  a  20-stall   round- 
market     for     12     consolidation     loco-  '"^"SC  freight  sheds  and  several  auxil- 
.„„*;.,.<:  iary  buildings. 


The  Erie  lias  ordered  5.S  steel  under- 
frame  coaches  from  the  Standard  Steel 
Car  Company. 


The  St.  Louis  &  San  Francisco,  it  is 
stated,  is  in  the  market  for  20  lO-whcel 
(4-6-0)   locomotives. 


The  Norfolk  &  Western  has  closed 
contracts  for  about  25,000  tons  of 
shapes,  plates  and  bars  for  delivery 
during  the  second  and  third  quarters  at 
Roanoke,  Va.  This  material  is  to  be 
used  for  the  construction  of  3,000  steel 
cars. 


"Flakes,"  said  Old  jerry, 
as  he  gazed  meditatively 
at  the  falling  snow,  "used 
to  bother  the  boys  con- 
siderable. What,  with 
the  cold  weather,  gum- 
my oil  and  the  heavy 
storms,  it  was  almost 
impossible  to  keep  time. 

"Flakes,"  continued 
Jerry ,"are  all  right  it  you 
know  which  kind  to  use. 
With  a  can  of  ilake  graph- 
ite Old  689  used  to  bore 
through  those  snow 
banks  as  if  nothin'  but 
white  clouds  was  ob- 
structin'  the  way.  'It's 
graphite  boys,'  I  used  to 
say     and     nothin'      but 

DIXON'S  FLAKE  GRAPHITE 

will  do  it.  And  then  I 
used  to  pull  out  that  old 
Dixon  ad  and  read  them 
the  magic  line:  'Write 
for  free  sample  and 
booklet  No.  69.'  " 

Joseph  Dixon  Crucible  Co. 

EstabHshed   1827 

JERSEY  CITY,  N.  J.   n-e 


The  Missouri.  Kansas  &  Texas  has 
ordered  2,000  30-ton  box  cars  from  the 
.American  Car  &  Foundry  Company. 


The  Dulutli  &  Iron  Range  is  .said  to 
be  in  the  market  for  a  total  of  13 
Pacific  and  Mikado  type  locomotives. 


Tlie  Norfolk  &  Western  is  said  to 
have  ordered  4,000  freight  car  wheels 
from  the  Carnegie  Steel  Company. 


The  Chicago,  Rock  Island  &  Pacific, 
it  is  reported,  has  ordered  1,500  tons  of 
open  hearth  steel  rails  from  the  Penn- 
sylvania Steel  Co. 


The  Chicago  &  Alton  is  reported  to 
be  in  the  market  for  20  Mikado  loco- 
motives, ten  six-wheel  switchers  and 
ten  Pacific  locomotives. 


The  Illinois  Cenfal,  it  is  reported, 
has  ordered  25  Pacific  locomotives  and 
30  Mikado  locomotives  from  the  .\meri- 
caii   Locomotive  Company. 


The  Canadian  Northern,  it  is  stated, 
has  closed  for  15,000  tons  of  steel  rails 
that  will  be  delivered  in  January.  The 
rails  will  be  rolled  at  Sault  Ste.  Marie, 
Ont. 


The  Norfolk  &  Western  has  ordered 
500  box  cars  from  the  Mt.  Vernon  Car 
&  Manufacturing  Company,  and  500 
stock  cars  from  the  Ralston  Steel  Car 
Company. 


The  Delaware,  Lackawanna  &  West- 
ern R.  R.,  it  is  reported,  has  ordered  ten 
Mikado  locomotives  from  the  Baldwin 
Locomotive  Works  and  ten  Pacific 
locomotives  from  the  .Vmerican  Loco- 
motive Company. 


The  Harbor  Commissioners  of  Quebec 
have  ordered  three  six-wheel  switching 
locomotives  with  19  x  26-in.  cylinders, 
driving  wheels  50  ins.  in  diameter  and  a 
total  weight  of  120,000  lbs.  in  working 
order,  from  the  Montreal  Locomotive 
Works,  Ltd. 


The  Illinois  Central  has  ordered  2.500 
all-steel  gondola  cars  and  500  flat  car> 
from  the  Bettendorf  Axle  Company, 
and  is  in  the  market  for  1.000  additional 
gondolas,  500  stock  cars,  500  refrigera- 
tor cars,  800  furniture  cars,  500  fruit 
cars  and  70  cabooses. 


The  Birmingham  Southern  has  or- 
dered two  consolidation  locomotives 
from  the  American  Locomotive  Com- 
pany. The  dimensions  of  the  cylinders 
will  be  22  in.  x  28  in.;  the  diameter  of 
the  driving  wheels  will  be  53  in.,  and 
the  total  weight  in  working  order  will 
be  200,000  lbs. 


It  is  announced  that  the  Canadian 
Northern  proposes  to  spend  $2,500,000 
on  new  terminals  at  this  plant,  includ- 


The  Toronto,  Hamilton  &  Buflfalo 
has  ordered  three  six-wheel  switching 
locomotives  and  1  Pacific  type  locomo- 
tive from  the  Montreal  Locomotive 
Works.  Two  of  the  switching  loco- 
motives will  be  equipped  with  super- 
heaters, will  have  20  in.  x  26  in.  cyl- 
inders, 51  in.  driving  wheels,  and  in 
working  order  will  weigh   133,000  lbs. 


The  Erie  Railroad  has  placed  an 
order  with  the  Baldwin  Locomotive 
Works  for  30  Mikado  type  locomotives; 
another  with  the  Lima  Locomotive 
Works  for  5  Pacific  type  passenger 
locomotives,  and  has  purchased  one 
special  Pacific  type  passenger  locomo- 
tive, the  50,000th  built  by  the  American 
Locomotive  Company. 

The  new  Koltshugino-Barnaul-Pav- 
lodar  line,  in  the  .-Mtai  district  in  south- 
ern Siberia,  has  received  the  sanction 
of  the  Russian  government.  The  new 
line,  which  will  be  constructed  by 
foreign  capitalists,  is  to  provide  coal 
for  the  Altai  Railway  a.  d  those  parts 
of  the  .Mtai  district  which  lack  fuel 
because  of  the  absence  of  forests. 


Beginning  January  1.  1912.  the  rail- 
ways of  the  Straits  ScttkiiiLiit=  came 
under  the  management  of  the  Federated 
Malay  States  Govcnimcnt.  The  tcrraj 
called  for  a  lease  of  21  years  at  an  an- 
nual rental  of  ?95.-'00,  subject  t  • 
septennial  revision.  It  is  now  proposed 
to  sell  the  railways  to  the  Federated 
>falay  States  Government,  and  a  joint 
committee  is  at  present  considering  the 
.niestion  of  the  price  to  be  paid. 
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New  Six-Wheel  Truck. 
Among  the  more  important  recent  de- 
vices applicable  to  rolling  stock  the 
"Lewis"  six-wheel  truck  bids  fair  to  take 
an  important  place  among  the  mechanical 
appliances  used  on  railways.  The  design, 
as   shown    in    the   accompanying    illustra- 


(|uickly  appreciated  by  all  interested  in  the 
better  equipment  of  the  heavy  traffic  now 
imposed  on  railways.  The  illustrations 
fully   explain   themselves. 


TOP  VIEW  LEWIS  SIX -WHEEL  TRUCK. 

tions.  is  intended  for  the  purpose  of 
mounting  a  licavy  freight  car  without  the 
danger  of  concentrating  too  heavy  a  load 
on  any  particular  axle.  The  method  un- 
questionalily  solves  the  problem  of  build- 
ing a  six-wheel  truck,  perfectly  equalized 
freight  car,  without  the  use  of  pedestals. 

The  device   is  already   in   operation   on 
the    Norfolk    ,ind    WcsliTii    Kailway,   and 


Twentieth     Century     Hose     Mounting 
and  Dismounting  Outfit. 

It  is  gratifying  to  observe  that  the 
Buker  and  Carr  Manufacturing  Com- 
pany, Rochester,  N.  Y.,  are  meeting  with 
much  success  in  the  growing  demand 
for  their  hose  mounting  and  dismounting 
outfit.  The  year  which  has  just  past  has 
been  the  most  successful  that  the  enter- 
prising lirm  has  experienced  since  the 
introduction  of  their  machine.  As  we 
have  previously  stated,  the  machine  is 
constructed  on  scientific  principles  and 
operates  with  a  degree  of  perfection 
that  could  not  l>e  surpassed. 

There  is  a  special  equipment  for  such 
operation — all  work  on  the  same  bench 
and  by  an  ingenious  arrangement  can  be 
changed  as  the  work  requires,  as  readily 
ar  one  can  change  his  coat.  In  mounting, 
the  hose  is  supported  by  a  tightly  fitting 
clamp  box  that  prevents  buckling  or  in- 
jury of  any  kind  to  cither  lining  or  liiirc 
of  any  hose  nKiuntcd  thereon.  Both 
nipple  and  lixture  are  forced  to  their 
place  at  the  same  time  and  by  the  same 
motion  of  the  operator.  All  known  kinds 
of  clamps  are  applied  by  this  outfit  and 
with  rapidity.  Its  mounting  capacity  is 
equal  to  that  of  six  to  eight  men,  and  the 
work  is  many  times  nearer  absolute 
safety.  As  a  matter  of  fact  not  a  single  in- 
stance has  occurred  of  a  "blow-out"  with 
any  hose  that  has  passed  through  tlic 
liands  of  an  nperatnr  using  this   machine 

The  larger  p;irt  nf  the  W'>rk  expected 
of  this  outfit  can  be  done  under  a  press- 
ure of  75  lbs.,  much  of  it  requires  but 
4,-i  I1)S.,  while  in  stripping  rusty  old  steam 
hdse    100    111-,    is    required— it    is    olivious 


V.    V]\:\V    LEWIS    SIX-WHEEL    TRUCK. 


is  used  on  freight  cars  weighing  65,000 
pounds,  and  carries  90  tons  with  the  10 
per  cent,   extra   allow.mce. 

Patents  have  been  >.lready  secured  by 
Mr.  W.  II.  Lewis,  the  inventor,  and  Mr. 
W.  H.  Melchcr,  mechanical  engineer,  botli 
of  wlK)m  are  to  be  congratulated  on  the 
result  of  their  ingenious  lab'.rs,  and  we 
are    confident    that    their    w'.rk    will    be 


that  in  shops  wdiere  ISO  lbs.  pressure  is 
maintained  much  energy  is  wasted,  un- 
less controlled  as  above  indicated.  This 
outfit  requires  2  by  6  feet  floor  space, 
weight,  crated  for  shipment,  about  one- 
half  ton.  'J'he  manufacturers  claim  that 
nol  one  single  complaint  has  yet  reached 
them  in  regard  to  the  efficacy  of  the  ma- 
chine. 


GOLD 

Car 
Heating 

Lighting 
Company 


Maaaitcmrwt  •( 

ELECTRIC, 
STEAM  AND 
HOT  WATER 
HEATING 
APPARATUS 

FOR    RAILWAY    CARS 

VENTILATORS 
FOR  PASSENGER 
AND  REFRIGER- 
ATOR     CARS 

ACETYLENE  SYSTEM 
OF     CAR    LIGHTING 


Send  for  circular  of  oor  combina- 
tion PRESSURE  AhfD  VAPOR 
SYSTEM  OF  CAR  HEATING, 
which  system  automatically  main- 
tains about  the  same  temperature  ia 
the  car  regardleai  of  the  oataidc 
weather  condition*. 

Maia    Office,  Whitehall    Buildaag 

17   BATTERY   PLACE 

NEW    YORK 
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TwM  "TliiTinlt"   Weld3  on  Engine  Frame. 

Did  You  Ever  Stop  To 
Consider 

the  amount  of  time  and 
money  you  are  wasting  in 
repairing  your  broken  en- 
gine frames  and  other  sec- 
tions of  wrought  iron  and 
steel,  by  using  old  methods.-' 

Today  327  Railroad  Shops 
are  using  Thermit  for  all 
kinds  of  repair  work  and 
have  discarded  the  old 
methods  of  repairing. 

Mechanical  officials  of 
these  shops  all  agree  that 
the  use  of  Thermit  has 
given  them  better  results 
and  has  saved  thousands  of 
dollars  in  time  and  expense. 

Investigate  the  use  of 
Thermit  for  your  shops. 
You  will  find  that  you  can 
obtain  the  same  results  in 
less  time  and  effect  a  tre- 
mendous saving  in  your  re- 
pair costs. 

SHAU  WE  SEND  OUR  PAMPHLET  No. 
21-B  and  "REACTIONS"? 


GOLDSCHMIDT  THERMIT 
COMPANY 

WILLIAM  C.  CUNTZ,  Gtn.  Mgr. 
90  West  Street,  New  York 

432-436  Folsom  Street,  San  FranciKO. 
103  Richmond  St.,  W.,  Toronto,  Ont. 
7300   So.    Chicago   Ave.,   Chicago. 


Proceedings  of  the  International  Rail- 
way General  Foremen's  Association. 

This  volume  of  172  pages  lias  reached 
iiiir  desk  and  it  makes  an  excellent  report 
lit  the  Eighth  .\nnual  Convention  which 
was  held  in  Chicago  in  July  last.  The 
careful  and  painstaking  manner  in  which 
tlie  volume  has  heen  compiled  reflects 
great  credit  upon  Secretary  William  Ilall, 
of  Escanaba,  Mich. 

Besides  the  usual  offlcial  reports,  the 
President's  Address  and  other  addresses, 
the  volume  contains  fine  technical  reports 
viz. : 

1.  How  Can  Foremen  Best  Promote 
i;tTiciency ?  by  W.  G.  Reyer. 

2.  Shop  Supervision  Under  Local  Con- 
ditions, by  W.  W.  Scott. 

3.  Shop  Specialization  Work  and  Tools, 
by  W.  T.  Gale. 

4.  Roundhouse  efficiency,  by  William 
Hall. 

5.  Reclaiming  of  Scrap,  by  H.  C.  Voges. 
There    was    also    a    letter    on    Driving 

P.o.xes,  by  P.  C.  Linck. 

That  is  a  comparatively  small  list  of 
subjects  for  meetings  that  lasted  four 
days,  but  they  were  amply  sufficient  and 
gave  rise  to  very  exhaustive  and  pro- 
longed discussions.  In  fact,  we  think  the 
discussions  of  these  subjects  brought  out 
more  useful  information  than  any  me- 
chanical discussions  we  have  ever  read. 
.■\n  impressive  feature  of  the  reports  and 
the  discussions  thereon  was  that  they 
were  essentially  practical,  comprising  the 
views  of  men  thoroughly  conversant  with 
the  subject  under  investigation. 


DUNER 
CAR    CLOSETS 

DUNER    CO. 
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POPVAIVES  AND  GAGES 

The  Quality  Goods  that  L«»« 
The  Aihton  Valre  Co. 

271  Franklin  Straat,  Bortoo.  MaM. 
714  L»k«  3tre«l.  Ckie««n.IU- 


Suffragettes  Attempt  Train  Wrecking. 

There  are  many  sufTragcltes  in  the 
t'nitcd  States  doing  their  best  to  win  the 
privilege  of  voting  for  our  lawmakers. 
I  hey  arc  sometimes  persistent  and 
troublesome  in  their  persuasive  ways,  but 
they  are  always  sensible,  refined  women, 
who  are  opposed  to  violence  in  every 
form.  The  suffragettes  of  Great  Britain 
appear  to  be  made  of  inferior  material 
One  of  their  latest  acts  indicated  that 
they  understand  railway  appliances. 

C)n  Christmas  eve,  when  the  milk  of 
human  kindness  is  flowing  freely,  a  party 
of  British  suffragettes  sneaked  into  the 
yards  of  the  Great  Northern  Railway  at 
London  and  with  ropes  tied  together  the 
levers  operating  the  interlocking  switch 
signals,  rendering  them  inoperative.  By 
good  fortune  the  dastardly  act  was  dis- 
covered by  a  switch  operator  and  the 
train  collision  arranged  for  miscarried. 

The  women  in  several  .\merican  States 
l-ave  succeeded  in  obtaining  the  right  to 
vote ;  but  they  did  not  succeed  by  train 
wrecking,  arson,  assault  and  battery,  win- 
dow smashing  and  attempts  at  murder  as 
the  Englishwomen  are  trying  to  use  as  a 
means  of  attaining  popularity. 


Subjects  for    Next    General    Foremen's 
Convention. 

.\'o.  1 — Maintenance  of  Superheater  Lo- 
comotive, R.  C.  Fink,  chairman. 

No.  2 — Engine  House  Efficiency,  Wm. 
Smith,  chairman. 

No.  3— Shop  Schedules,  L.  A.  North, 
chairman. 

TvIp  4 — Driving  Box  Work,  Geo.  H. 
Hogan,  chairman. 

Committee  on  Publicity:  W.  W.  Scott, 
r.lton  E.  Fav.  J.  M.  Kerwin. 


Ampere  a  Genius. 

Of  Ampere,  whose  name  is  preserved 
in  the  vocabulary  of  electricity,  it  is  told 
that  he  taught  himself  to  count  with  peb- 
bles when  he  was  three  years  old.  Given 
■A  biscuit  he  broke  it  up  into  several  pieces 
and  found  more  satisfaction  in  counting 
the  fragments  tlian  in  eating  them.  At 
the  age  of  10  or  12  .\mpere  went  to  a 
library  and  asked  for  the  books  of  a 
certain  author.  The  librarian  told  him, 
liowcver.  that  tlie  works  were  in  Latin, 
a  language  with  which  the  boy  was  un- 
familiar. He  went  away  disappointed, 
but  turned  up  ag,iin  in  six  weeks'  time. 
announced  that  he  had  mastered  Latin, 
and  bore  away  the  books  in  triumph. 


Encourage  the  Imagination. 

Constant  appeals  are  being  made  to  the 
imaginations  of  children  most  of  them  be- 
ing harmful  first  or  last.  Shout  to  the 
careless  swimmer  that  he  is  beyond  his 
depth  and  cannot  possibly  reach  the  shore 
and  the  probability  is  that  he  will  be 
drowned,  when  a  little  encouragement 
would  have  strengthened  him  to  gain  the 
beach.  The  imagination  is  not  to  be 
trifled  with.  Its  wonderful  power  should 
be  used  only  for  good. 


Mysterious  Cold  Tea. 

It  was  a  prohibition  country.  .\s  soon 
as  the  train  pulled  up.  a  seedy  little  man 
with  a  covered  basket  on  his  arm  hurried 
to  the  open  windows  of  the  smoker  and 
exhibited  a  quart  bottle  filled  with  rich, 
(lark  liquid. 

"Want  to  buy  some  nice  cobl  tea?"  he 
a.sked,  with  just  the  suspicion  of  a  wink. 

Two  thirsty-looking  cattlemen  bright- 
ened visibly,  and  each  paid  a  dollar  for 
a   bottle. 

"Wait  until  you  get  i>utc.  the  station 
before  you  take  a  drink."  the  little  man 
cautioned  them.  "1  don't  wantcr  pet  in 
trouble." 

He  found  three  other  cuMomers  \x- 
tore  the  train  pulled  cut.  in  each  case 
repealing  his  warning. 

"Vou  seem  to  be  doing  p.  urctty  g^  .1 
business,"  remarked  a  nun  vlio  h.^:! 
watched  it  all.  'But  I  don"  5  c  why 
you'd  run  any  more  r-5k  ■  '  tc:-;nR  in 
trouMc  if  they  took  a  drink  "fcrc  the 
train   started." 

"Ve  don't,  hey?  \V?I1  -Ivr  ti-m  bot- 
tl.:>  had  in  'em.  parr'nc-.  ■•■.■?  real  cold 
;ca." 
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Books,  Bulletins  and  Catalogues 


Master  Mechanics'   Proceedings. 

The  report  of  the  proceedings  of  the 
forty-l'ifth  annual  convention  of  the 
American  Railway  Master  Mechanics'  As- 
sociation held  at  Atlantic  City,  X.  J.,  last 
June  has  just  been  published  and  forms 
a  substantial  volume  of  432  pages,  with 
numerous  plates  and  illustrations.  We 
presented  in  the  pages  of  R.mlw.w  and 
Locomotive  Engineering  condensed  re- 
ports of  the  work  of  the  various  commit- 
tees immediately  after  the  convention. 
The  volume  contains  not  only  the  com- 
plete reports,  accompanied  with  reproduc- 
tions of  the  illustrations  used,  but  also  a 
complete  report  of  the  discussions  that  the 
reports  brought  forth.  The  publication 
should  be  of  particular  interest  to  all  rail- 
way men.  especially  to  those  engaged  in 
the  mechanical  department,  as  it  reflects 
the  best  thoughts  of  many  of  the  leading 
men  of  our  time  on  many  of  the  most 
important  subjects  that  confront  the  intel- 
ligent mechanical  railway  man.  The  book 
is  finely  printed  on  durable  paper  and  sub- 
stantially bound.  Copies  may  be  had 
from  the  secretary.  Mr.  Jos.  W.  Taylor. 
300  Old  Colony  Building,  Chicago,  111. 


<oet  long,  are  bemg  used.  .As  steel  mills 
do  not  afford  special  facilities  required 
:or  this  series  of  tests,  the  work  was 
taken  to  Lehigh  University,  where  the 
800,000  pound  testing  machine  of  Fritz 
Laboratory— the  largest  of  its  type  in  the 
world — offers  exceptional  advantages. 
Mr.  Wickhorst,  upon  invitation  of  Prof. 
McKibben,  is  to  give  a  talk  to  the  senior 
students  in  Lehigh's  Civil  Engineering 
Department. 


Hydraulic  Machinery. 

.\n  elegant  catalogue,  Xo.  7,  is  issued 
by  R.  D.  Wood  &  Company.  400  Chestnut 
street,  Pliiladelphia,  Pa.,  containing  de- 
scriptive matter  and  illustrations  in  rela- 
tion to  hydraulic  machinery  for  ruliber 
mills,  and  other  specialties.  .Among  the 
latter  that  arc  of  interest  to  railroad  men 
are  high  duty  pumping  engines,  gas  pro- 
ducer plants  for  fuel  and  power  purposes, 
tanks,  towers  and  standpipes.  valves  for 
water,  gas,  either  high  or  low  pressure, 
cast  iron  pipes  of  all  kinds,  fire  hydrants, 
including  the  "Mathews"  standard  and 
high  pressure,  besides  hydraulic  operating 
valves  of  the  three-way  and  four-way 
type,  and  a  variety  of  presses,  including 
their  popular  steam  platen  press  in  a 
number  of  forms  and  sizes.  Valuable 
tables  in  relation  to  wrought-inm  or  steel 
w-cldcd  pipe  are  added,  tbe  whole  forming 
a  very  interesting  publicatifMi.  Co]iics 
m,-iy  be  had  on  appliialion  to  the  com- 
pany's  main   office,   as   .iIhivc. 


American   Railway   Engineering    Asso- 
ciation. 

Tin-  kail  Committee  "l  'be  American 
Railway  Engineering  .AssociaiiMii  has  is- 
sued a  circidar  in  regard  to  tiieir  ex- 
periments with  the  giant  Riohle  machine 
in  the  l-"ritz  Engineering  Lalioratory  at 
Lehigh  University,  which  is  sure  to  be 
leceived  with  interest.  The  present  phase 
of  the  research  is  investigating  the  rate 
of  reduction  of  the  cross  section  of  rails 
in  rolling  from  the  ingot  to  the  finished 
roll  One  hundred  pieces  of  1(X)  pound 
American  railway  association  section,  two 


The   Twist    Drill    Calendar. 

The  Cleveland  Twist  Drill  Company. 
Cleveland,  C,  have  just  issued  a  new 
calendar, .which  is  in  many  ways  the  most 
attractive  and  useful  shop  calendar  yet 
issued  by  a  tool  manufacturing  concern. 
It  requires  to  be  seen  to  be  properly  ap- 
preciated, and  while  we  understand  that 
the  edition  is  limited,  the  company  w^ill 
gladly  send  a  copy  of  the  calendar,  post- 
paid, to  all  firms  making  the  request. 


Dixon's    Silica-Graphite    Paint. 

The  Joseph  Dixon  Crucible  Company, 
of  Jersey  City,  makes  the  interesting  an- 
i.ouncement  that  the  selling  price  of  their 
Silica-Graphite  "One  Quality  Only"  Paint 
is  reduced.  They  say  they  make  this  re- 
duction  because  the  decrease  in  the  price 
of  linseed  oil.  which  is  used  as  the  vehi- 
cle enables  them  to  do  it,  and  because  it 
is  tlieir  aim  at  all  times  to  give  their  cus- 
tomers any  benefit  possible  in  reduction 
of  prices  and  materials. 

This  well-known  paint  which  has  been 
the  standard  for  nearly  50  years  with 
leading  railroads  and  manufacturing 
plants  as  a  maintenance  [taint,  is  a  perfect, 
long  service  protector  of  all  exposed 
steel   and  metal   surfaces. 


Starrett's   New   Year   Letter. 

■Jlic  I,.  .'^.  Starrett  Company.  .Athol, 
Mass..  have  issued  a  congratulatory  cir- 
cular letter  of  thanks  to  their  employees 
which  is  a  model  of  its  kind,  and  we  hope 
to  see  the  admirable  example  generally 
i'i>llowcd.  After  referring  to  the  marked 
increase  in  business  during  the  year  the 
fact  is  pointed  out  that  "when  a  man  gets 
n-.er  the  idea  that  be  is  paid  for  simjtly 
piilting  in  so  many  hours  a  day  and  turn- 
ing out  just  enough  work  to  get  by,  .and 
p'lts  intelligent,  interested  effort  into 
what  he  does,  and  even  gets  a  bit  en- 
thusiastic over  finding  a  way  to  improve 
the  quality  or  increase  the  amount  of 
his  production,  his  value  to  the  company 
is  largely  increased  and  he  is  in  a  way 
of  making  much  more  of  a  man  of  him- 
self. We  want  men,  not  human  machines ; 
not  time  alone,  but  brains.  A  man  who 
is  worth  twenty  dollars  a  week  takes  up 
no  more  room  than  one  who  is  hardly 
worth  ten.  We  are  glad  to  repay  in- 
creased efficiency  by  increased  wages.  We 


The  Lohmann  Company 

50    CHurcKi    S-t. 
IMEIAA/   YORK 


Owners  of  the 


LOHMANN 
PATENTS 

For  the 

Permanent  protection 
of  Ferric  Articles 


The  consioinption  of  Icintem 
globes  on  any  railroad  amounts  to 
no  inconsiderable  item.  We  can 
help  you  cut  this  amount  appre- 
ciably. STORRS  MICA  COM- 
PANY, Owego,  N.  Y. 


Long  Distance  Telephone  15th  Season 

STOP  AT  THE 

HOTEL  PONCE  DE  LEON 

AND  ANNEX 

WHEN  AT 

ATLANTIC  CITY 

Virginia  Avenue  and  the  Beach 

The  Hotel  Ponce  De  Leon  is  newly 
furnished  throughout  with  rare  taste,  and 
possesses  all  modern  requisites  for  con- 
venience  and  comfort   of  guests. 

Hot  and  cold  sea  water  baths. 

European   and  American   Plan. 

A  BOOKLET  will  be  gladly  furnished 
on    application. 

Rates,  running  from  $12.50  to  $30.00 
per    week,    according    to    location    of    the 

Official  Hotel  American  Motor  League 
and  the 

International  Automobile  League. 
GARAGE  CAPACITY.  200  MACPHNES. 

For   further  information  address 

ALFRED  B.  GRINDROD 

Proprietor  and  Manager 

Atlantic  City,;N.  J. 
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AIR  BRAKE  CATECHISM 
AND  INSTRUCTION  BOOK 

i24lh  Edition— 270  pagesi 

yer7  I.iate«t  on  OoDBtmctlon  aiMl  Op«T» 
Hon    of    Westlngbolur    and    N.    T.    Brmkaa. 

Oontaliu  SxsmtnatloD  QDMtloo  for  Iki 
rlnem^D    and    TralDmcn. 

PRICE    ONE    DOLLAR. 

ANGUS  SINCIAK  CO.,  114  liberty  SL.  New  York 
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JA  BORING  TOOL 

like    this   Is    A1-WAY8    ready    for 

u^e.     it  needs  do  forcing  or  tern- 

p*rUy!  ana  BBTea  70  per  cent,  of  Grinding  and  fO 

per  cent,   of  Tool  Steel  ised   In  Porfed  Tooli. 

Patented  Uarcb    12,    18ti. 
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Writt  for  Catalog 


112    N.    Francis 


Cbicaco.   TJ.    B.    A. 


Nichols  Transfer  Tables 
Turntable  Tractors 

GEO.  P.  NICHOLS  &  BRO. 

1090  Old  Colony  Bldg.  CHICAGO 


Locomotive  [ngine  Running 
and  Management 

By  ANGUS  SINCLAIR 

This  popular  book  has  been 
a  RELIABLE  REFERENCE 
and  comfortable  unfailing 
POCKET  EDITION. 


PRICE,   $2.00 


ANGUS  SINCLAIR  CO. 
114  Liberty  St.,       New  York 


Positions  Open  and  Wanted 

gITUATION  WANTED,  as  Horks  man- 
ager or  superintendent,  by  man  ex- 
perienced as  a  mechanic,  foreman,  general 
foreman,  master  mechanic,  etc.  Over 
twenty  years'  railroad  experience.  Rest  of 
references  furnished.  Address  C.  G.,  care 
of  Railway  and  Locomotive  Engineering, 
.New   York- 

Vl^ ANTED — Position  as  Master  Mechanic 
or  General  Foreman,  by  middJeagcd 
man  with  over  eight  years'  experience  as 
Master  Mechanic  at  large  Eastern  shop. 
Address  Master  Mechanic,  care  of  Raii^ 
WAY  AND  Locomotive  Encineekinc.  New 
York. 


WANTED— Position  as  Chief  Clerk  to 
Superintendent  Motive  Power  and 
Machinery  or  Master  Mechanic  by  man  39. 
Now  employed  in  like  capacity  on  large 
trunk  line.  Thirteen  years  in  present  posi- 
tion. Good  record.  Familiar  with  Govern- 
ment Boiler  Inspection  requirements.  Best 
of  reasons  for  desiring  to  make  change. 
Address  Chief  Clerk,  care  of  Railwat 
AND  Locomotive   Engineering.  New  York. 

CITU.-\TION  WANTED  as  Chicago  Rep. 
resentativc  for  Railway  Supply  House 
by  middle-aged  man  of  experience  and 
large  acquaintance.  Address  Harrison, 
Monroe,  care  of  Railway  and  Locomotive 
Engiseerinc.  New  York. 


have  made  "many  incri-ascs  in  pay  duriiiK 
the  year  for  this  reason. 

We  fell,  however,  that  the  increase  in 
c.Ticiency  due  to  inteUigent  and  interested 
industry  in  our  plant  during  the  past  year 
iias  been  so  general  and  has  been  such  an 
important  factor  i«  the  healtliy  growth 
of  our  business,  that  we  may  well  make 
some  special  recognition  of  it  at  lliis  time. 
It  was  therefore  voted  by  our  directors 
at  a  meeting  held  the  eleventh  instant,  lu 
pay,  as  soon  after  the  first  day  of  January, 
1913,  as  practicable,  to  each  person  in  the 
employ  of  tile  company  on  that  date,  a 
sum  equal  to  two  per  cent  of  the  entire 
amount  of  wages  paid  to  such  employee 
during  the  year  1912." 


Electric  Monorail. 

A  new  departure  has  been  made  in  the 
construction  of  the  Electric  Monorail 
System  with  fi.xed  tongue  switch,  and  is 
placed  on  the  market  by  Manning,  Ma.x- 
wcll  &  Moore.  89  Liberty  street,  N'ew 
York,  in  conjunction  with  the  Shaw 
Electric  Crane  Co.  This  is  an  entirely 
new  departure  in  Monorail  Systems,  and 
all  interested  should  send  for  a  copy  of 
I  he  new  twelve-page  bulletin  which  gives 
hill  descriptive  matter  with  numerous  fine 
illustrations,  including  the  complete  ap- 
paratus engaged  in  a  variety  of  transpor- 
tation work. 


As  Ithers  See  Us. 

Out  in  a  far  western  city  there  is  a 
considerable  colony  of  Japanese.  That 
these  "little  brown  brothers"  are  taking 
our  measure  may  be  judged  from  the 
following  paragraph  clipped  from  a  letter 
written  by  one  Uchida  Hirata  to  a  news- 
paper, says  the  I'ali'e  World. 

"In  United  States  nobody  happy  and 
nobody  satisfied.  .■Ml  have  too  much  pos- 
sibility, nobody  attain  their  ambition 
Cost  of  living  getting  higher,  because  so 
many  stop  producing  to  quarrel  over 
what  is  right  division  of  others'  produc- 
tions. Nobody  satisfied  with  his  share 
and  pretty  soon  love  of  country  all  gone 
and  government  soon  break  up  in  many 
small  pieces.  Then  another  strong  nation 
take  hold  and  rule  .'Xmerica  with  iron 
hand." 

When  some  power  doth  "the  giftie  gie 
us  to  see  oursel's  as  ithers  see  us."  we 
get  mad  or  refuse  to  look.  I'm  not  say- 
ing that  Jap  is  right.  Far  be  it  from  me 
to  think  so.  But,  frankly,  brother, 
doesn't  his  keen  blade  just  tickle  our  ribs 
a  bit  in  the  region  of  our  vitals? 


Whiskey. 

That  was  a  pet  saying  of  Henry  Ward 
Beechcr  when  he  declared  "Whiskey  is  a 
good  thing  in  its  place.  There  is  nothing 
like  it  for  preserving  a  man  when  he  is 
dead.  If  you  want  to  keep  a  dead  man  put 
him  in  whiskey-;  if  you  want  to  kill  a  live 
man  put  whiskey  in  him." 


Willie  Got  What  He  Wanted. 
Due  of  the  many  wonitn  whi>  jhjsc  at 
ladies  entered  a  railway  car  accompanied 
by  a  spoiled  child  and  a  bright  luuking 
nurse  maid.  'I  he  woman  prepared  to  go 
"nap,"  llic  baby  prepared  tu  bully  the  maid 
and  the  maid  prepared  to  defend  herself, 
I-^very  lime  the  little  villian  >creamcd  be- 
cause he  couldn't  kick  tin-  inaiil,  the 
mother,  with  closed  eyes,  said,  "Don't 
tease  the  child,  Mary ;  let  him  have  his 
way  I"  .Suddenly  a  wasp  sailed  into  the 
carriage  and  the  boy  made  a  grab  at  it. 
"Willie  musn't,"  said  the  nurse.  Willie 
screamed.  "Let  the  child  have  what  he 
wants,"  ordered  the  sleepy  mother.    "But, 

ma'am "    "Let  him  have  it,  I  tell  you !" 

Willie,  thus  encouraged,  made  a  splendid 
capture,  and  then  delighted  the  other 
passengers  with  his  scream  of  agony. 
"Let  him  have  it,  Mary,"  snapped  the  lady 
again.      "Ma'am"    said    Mary,    "he's    got 


The  Woman   Wanted. 

.\  lecturer  was  touring  through  the 
country  recently  and  delivered  an  ad- 
dress before  an  audience  in  a  country 
schoolhouse. 

In  the  course  of  his  remarks  he  re- 
viewed the  agricultural  prospects  of  the 
country,  and  as  an.  illustration  told  a 
story  of  a  poor  farmer  who  had  died, 
leaving  to  his  wife  the  farm  heavily 
mortgaged.  Me  said  that  the  widow 
set  to  work  with  a  will  and  succeeded 
upon  one  year's  wheat  crop  in  paying 
off  the  entire  mortgage. 

When  he  had  completed  his  lecture, 
the  gentleman  shook  hands  and  greeted 
the  members  of  his  audience.  One 
middle-aged  man  finally  approached 
him  thoughtfully  and  began: 

"1  say.  mister,  you  told  a  story  'bout 
ihe  widow  raising  a  mortgage  on  one 
year's  crop?" 

"Yes,  my  frienil.  that  was  -x  true 
story.  It  happeneil  only  two  years 
ago." 

"Well,  sir,  could  you  tell  me  who 
that  widow  is?  .She's  just  the  kind  of 
wonan  I've  been  looking  for  all  th"! 
lime." 


The  Doctor's  Fault. 

Juduc— I  am  led  to  undtrstan<l  you 
stole  the  watch  ni  the  doctor  who  had 
just  written  a  prescription  for  y.u  .it  (he 
free  dispons.iry  Wh.it  have  yon  to  s.iy 
t  ■■  this  charge' 

Prisoner— Well,  your  honor.  I  found 
n\\  self  in  a  dcspcr.itc  quandary  Hi^  prr- 
srriplion  said  "a  si'o,  nful  every  l;ctir." 
.-■nd  I  had  no  timepiece. 


.■\  man's  character  is  the  rc.i!il>  of 
liimself.  His  reput.iiion  U  ''.'•  opinion 
others  have  formed  ■?  hini  Character 
i=     in     him.     Rcputati.  n     is     from    other 

people.       ' 
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Interlocking   Rail   Joint. 

In  noting  tlu-  numerous  addition,-;  to  tlie 
Permanent  Manufacturers'  Exhibit,  it  is 
pleasing  to  note  the  substantial  features 
of  the  recent  additions.  Simplicity  in 
structure  and  operation  is  a  necessary  ad 
junct  in  the  appliances  intended  for  ust- 
on  railways,  and  it  is  absolutely  essentia 
that  inveiUurs  should  have  this  indulging 
clement  in  mind  when  introducing  some 
new  device  or  improvement  to  the  atten- 
tion of  railway  men.  In  this  connection 
it  may  be  staled  that  the  construction  .>t 
rtil  joints  is  an  excellent  example.  The 
greater  the  numlicr  of  parts,  the  less  dur- 
able tlie  joint  seems  to  liave  been,  and  we 
arc  pleased  to  call  special  attention  to  a 
new  departure  in  this  imi)ortant  railway 
appliance. 

The  accompanyin.n   illustrations  show   ;! 
marked  improvement  in  rail  joint 
device  was  patented  by  Mr.  J.  b 
secretary  and  general  manager 
tcrnalioual  Inter-locking  Rail  J 


auree  that  the  problem  of  forming  a  per- 
fect rail  joint  calculated  to  meet  the  grow- 
ing demands  of  railway  service  has  been 
completely  snlve<l.  It  h:is  lieen  tested  and 
retested    and    iiiiiir.ned    until    the    present 


I'll 
,  Hariibi 
)f  tlie   In 
lint  Com 


pany,  and  the  joint  iw.ssesses  many  \: 
of  superiority. 

.\nv  new  device  which  is  a  radical 
change  from  the  regulati(jn  appliance 
v.-hich  may  be  in  use  is  always  sure  t... 
excite  comment,  both  favor,ible  and  unfa- 
vorable, an<i  the  result  is  that  both  line. 
of  argument  bring  such  a  device  pn.mi- 
iientlv  to  the  notice  of  the  general  pub- 
lic, it  is  a  well-known  fact  that  frequently 
unfavorable  comment  is  productive  of 
iinich  good,  as  it  very  often  brings  to  light 
some  organic  defect  which  may  have  been 
overlooked,  and  remedies  and  improve- 
ments naturally  suggest  themselves  to  the 
inventor.  In  regard  to  the  rail  joint  il- 
lustrated, it  may  be  said  briei'y  that  it  is 
ib.e  result  of  many  careful  experiments, 
i:nr\  Mr.  riarnhill,  the  inventor,  has  sub- 
mitted the  results  of  his  experiments  to  a 
num'.jer  of  eminent  experts,  all  'f  whom 


J.  F. 


product  ;ippear 
this  line  of  endeavor.  1 
clicking  of  the  rolling  sto 
well  as  the  battering  of  th 
11  .ick  is  no  more  liable  to 


B.XRNHILL. 

o  be  a  iierfect  article 


precludes  the 
;  in  transit,  as 
rail  ends.  The 
read  than  else- 


where. A  low  joint  is  impossible,  as  will 
readily  be  observed  in  the  illustration,  as 
one  rail  cannot  spring  below  the  other. 
Fish  plates,  bolts  and  nuts  are  unneces- 
sary. Reinforcements  at  the  joints  add 
strength  where  it  is  needed,  and  the  lay- 
ing of  rails  cost  less  than  wdien  some 
other  methods  of  joining  are  used.  It  is 
only  necessary  to  raise  the  rails  eight 
inches  to  lock  or  unlock,  and  in  laying 
new  track  the  rails  can  be  laid  upon  their 
side  and  locked  very  easily,  and  then  set 
over  on  to  the  ties  right  side  up.  The  use 
of  bent  wires  is  no  longer  necessary  where 
this  rail  joint  is  used.  Interesting  data 
showing  comparative  cost  of  installation, 
maintenance,  etc.,  as  compared  with  other 
methods  of  rail  joining  are  available  at 
the  exhibit  of  this  company,  as  well  as 
numerous  letters  of  commendation  from 
prominent  people  in  the  railway  field.  A 
\ery  attractive  catalogue  fully  describing 
this  device  can  be  had  upon  application  to 
the  International  Inter-locking  Rail  Joint 
Manufacturing  Co..  1221  Karpeii  Building, 
Chicago. 


Windows  and   Doors. 

The  O.  M.  Edwards  Company  show's  a 
line  of  window  fixtures  and  metal  trap- 
doors suitable  for  both  steel  and  wood 
construction.  A  number  of  models  show- 
ing both  balanced  and  unbalanced  designs 
..f  windows  with  and  without  top,  bottom 
I'ld  side  weather  stripping  are  shown. 
1  he  fixtures  make  the  sash  easy  to  raise 
and  permit  adjusting  at  any  desired  height 
and  absolutely  eliminates  any  danger  of 
the  sash  falling.  When  closed,  the  sash 
is  securely  locked,  and  in  any  position 
free  from  annoying  rattling. 

The  Edwards  trap-donr  is  the  simplest 
and  neatest  on  the  market,  and  is  stand- 
ard on  a  number  of  the  most  prominent 
steam  and  electric  railroads. 


lMrRO\i:u  K.\1I.  JOINT 
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The  Rumsey  Car  Door.  ?s  well  as  in  its  choice  of  headquarters, 

The   Rumsey   Car   Door  &   Equipment,  the  membership  having  increased  rapidly 

1222  Karpen  Building,  offers  an  attractive  since  the  meetings  are  being  held  in  tlie 

display   in   the   Exhibit,   and   claim   many  commodious  hall  of  the  Karpen  Building. 


their  regular  meeting  in  January,  as  well 
as  the  Car  Clerks'  Association  and  the 
Santa  Fc  Good  Service  Meeting,  and  oth- 
ers, all  in  January. 

The  Locomotive  Engineers  held  their 
December  meeting  in  the  large  Convention 
Mall,  and  the  growing  increase  in  at- 
tendance speaks  well  for  the  continued 
success  of  the  organization  and  is  also 
much  appreciated  by  the  management  of 
the  Permanent  Exhibit. 


SHOWINX.  C.\R  DOOR  OPEN,  SOI. II)  L.LlUli    K.XIL   .\.\i)   SoLlU   uNii-l'IECK   DOOR 
JAMB  WHICH  STRENGTHENS    M.\TERIALLY  THE  DOOR  OPEN. 


points  of  superiority  for  their  door,  chief 
among  which  are  the  facts  that  the  door 
has  no  useless  metal  and  is  responsive  to 
all  forms  of  service,  and  stands  up  under 
all  forms  of  abuse  so  common  in  railway 
service.  It  is  also  moisture  and  burglar 
proof,  and  cannot  come  off  unless  the  car 
is  seriously  damaged.  It  is  the  simplest 
door  yet  placed  on  the  market.  It  operates 
with  perfect  ease  regardless  of  pressure 
from  within.  It  constitutes  a  perfect  seal 
when  closed  and  makes  an  ideal  semi- 
refrigerator  door  for  potato  trade  and 
similar  traffic,  and  does  away  with  the 
need  of  a  special  grain  door.  The  large 
saving  in  operation  can  be  made  readily 
understood  by  an  examination  of  the 
model  e.xhibited.  The  defects  in  car  doors 
are  too  well  known  to  point  tlicni  out, 
but  the  Rumsey  company  has  taken  into 
consideration  all  of  the  usual  door  trou- 
bles and  some  of  the  unusual  door  troubles 
also.  The  absence  of  protruding  castings 
is  an  important  feature  and  one  which 
commands  general  attention.  Tlio  Rumsey 
car  door  has  made  its  advent  at  a  very 
auspicious  time  and  the  favorable  com- 
ments by  those  who  have  investigated  this 
door  is  a  good  proof  that  it  has  come  to 
stay.  Fuller  particulars  may  be  had  on 
application  at  the  company's  address  as 
above. 


Yard  Masters. 

The  International  .-Vssociation  of  Yard- 
masters  met  in  the  lecture  hall  of  the 
Permanent  Exhibit  on  December  15,  this 
being  the  occasion  of  their  first  meeting 
in    this    place,    and    the    members    were 


Slope-Staker. 

.■\mong  the  recent  additions  to  the  Per- 
manent Exhibit  that  is  attracting  consid- 
eralile  attention  from  among  the  increas- 
ing number  of  visitors,  special  mention 
may  be  made  of  the  Chicago  Steel  Tape 
Company,  which,  pursuing  its  policy  of 
putting  out  only  such  articles  as  arc  de- 
cidedly their  own  inventions  or  their  own 
improvements  on  articles  already  exist- 
ing, is  on  the  eve  of  introducing  an  imple- 
ment which  will  very  materially  simplify 
the  work  of  setting  slope  stakes. 

This  implement,  which  is  to  be  called 
"The  Slope  Staker,'  is  a  simple  device 
consisting  of  light  weight  graduated  rods, 
arranged  to  pass  through  rectangular 
tubing  and  controlled  by  a  level  bulb  so 
it  will  instantly  show  the  height  and  dis- 
tance out. 

With  it  one  man  can  do  the  work  which 
requires    three,    in    the    C(jmmon    method 


CLOSED    POSITION   SIIOWINC   SIMPLICITY   .\ND   ABSENCE  OF  EXTEKIOR  AND 
fSELESS  CASTINGS.  ALSO  RIGHT-  HAND  SIDE  DOOR  LOCK. 


Signal  Engineers. 
.\  very  interesting  meeting  of  the  Rail- 
road Signal  Engineers  No.  5  was  held  in 
the  Karpen  Building,  Chicago.  111.,  on 
Friday  evening.  December  13.  Tlie  meet- 
ing was  largely  attended  and  the  proceed- 
ings were  of  more  than  usual  interest. 
The  association  is  particularly  fortunate 
in  its  choice  of  active  and  capable  officers. 


unanimous  in  praise  of  the  new  head- 
quarters. After  discussing  various  mat- 
ters of  importance  to  their  craft,  the  mem- 
bers took  the  opportunity  to  view  the  line 
display  of  railroad  appliances  on  ex- 
hibition. . 

Other  Associations. 
Regular  meetings  of  other  associations 
were  held  on  the  dates  as  scheduled  in 
our  December  issue,  and  the  dates  are 
being  rapidly  filled  up.  .\mong  others, 
the  Car  Foremen's   .Association  will  hold 


with  an  engineer's  level  and  a  tape,  in 
much  less  lime  and  wiih  mucli  ere.itcr 
accuracy. 

It  can  be  usc<l  '>n  any  cr">=-sectfn, 
trnm  the  profile  and  grade  notes  of  the 
center  line.  The  more  ditliciilt  the  cross- 
section  the  greater  are  its  .idvnntnee.";. 

It  has  1-een  repeatedly  lostvl  in  rxtcii- 
sivi.-  surveying  w..rk  in  'be  \\  v'-\  and 
S.  lUthwcst.  and  has  met  >v;'.:  the  warmest 
approval  of  all  who  hail  cccasion  to  test 
its  .TiMlities. 
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Rugs  and  Carpets. 

W'e  again  take  pleasure  in  callint;  attcn- 
lion  to  the  elegant  llixir  coverings  shown 
by  the  American  Kug  and  Carpet  Com- 
pany, which  occupies  a  large  and  prom- 
inent space  in  the  h'xhibit,  and  wliich 
shows  a  number  of  very  Ijcautiful  rugs, 
the  soft  tones  of  wliicli  are  brought  out 
by  artistic  and  modilied  electric  lights. 
Jn  the  center  of  this  space  is  a  very  Inie 
piece  of  Sarouk  valued  at  $3.50;).  and  a 
number  of  other  pieces  are  sliown,  artist- 
ically draped,  of  various  designs  and 
values.  L'pou  the  first  tloor  of  the  Karpen 
building,  tlie  company  carries  a  large  stock 
of  rugs  suited  to  various  requirements, 
and  in  no  other  place  in  tlic  country  is 
a  more  beautiful  display  made.  .Ml  who 
are  interested  in  artistic  floor  coverings 
will  find  here  the  licst  of  rugs  from  all 
over  tlie  world,  and  at  prices  to  suit  par- 
ticular cases.  The  courtesies  extended  by 
the  management  of  lliis  firm  are  appreci- 
ated by  all  of  the  exhiliitors,  many  of 
whom  are  indebted  to  the  company  for 
the  artistic  arrangement  of  their  bootlis. 


Meeting   of   the   Car   Foremen's   Asso- 
ciation. 

.■\t  the  December  luceting  of  the  Car 
Toremen's  .Association  held  last  irionth  in 
the  Karpen  Building.  Cliicago,  the  attcnd- 


r,  r.  srrifi.TZ. 


I-.. I 


auce  was  large,  and  a  very  interesting  dis- 
cussion im  the  suliject  of  the  Re-weighing 
of  Cars  was  held,  Mr.  1-'.  C.  Schnhz  presid- 
ing. This  pojjular  a>sociatinn  was  organ- 
ized in  1S94.  and  its  obiecls  are  to  bring 
together  those  interested  in  car  depart- 
ment matters  for  the  purpose  nf  excliang- 
ing  ideas,  discussing  (|iiestion>  of  interest, 
^vith  the  object  of  facilitating  tlie  move- 
ment of  cars,  and  educating  the  car  men 
to  a  heller  knowledge  of  economy  in 
maintenance  of  equipment  and  for  the 
settlement   of  disputes   that   tlie   members 


may  bring  before  the  association.  These 
objects  are  being  fully  accomplished.  The 
fact  that  a  car  inspector  can  lose  more 
freight  for  a  railroad  tlian  the  Freight 
Department  can  obtain  is  now  being  rap- 
idly changed.  The  membership  is  from 
every  .State  in  the  Union,  and  particularly 
in  Chicago.  There  are  now  over  J-iOO 
memliers,  about  half  of  them  being  locat- 
ed in  Chicago.  W'e  regret  that  we  have 
not  space  to  present  a  samiile  of  their 
proceedings  at  the  Decem1)er  meeting  in 
full.  I)ut  the  following  extract  from  the 
paper  on  the  Re-weighing  of  Cars  can- 
not fail  to  be  of  interest  to  our  readers : 

Reference  should  be  made  to  the  light- 
weight on  freight  cars  and  the  delay 
caused  thereby.  Theoretically  each  car 
is  stenciled  to  show  wdiat  it  weighs  wdien 
empty.  Inasmuch,  however,  as  the 
weights  change  from  time  to  time  it  be- 
comes necessary  to  re-weigh  thein  and 
re-slcncil  them  at  intervals.  In  order  to 
re-weigh  all  cars  at  least  once  a  year,  it 
would  be  necessary  to  do  so  at  the  rate 
of  about  seven  thiaisand  per  day.  or  eight 
ihi'Usand  per  working  day.  This  is  such 
a  big  undertaking  tliat  it  not  infrequently 
liappens  tiiat  the  cars  run  longer  periods 
of  time  witliout  being  lightweighed  and 
re-stenciled.  In  practice  the  lightweight 
as  stenciled  on  cars  differs  in  some  cases 
from  the  actual  weiglit  and  in  conse- 
quence the  shipper  and  consignees  are  in- 
clined to  require  that  the  cars  lie  liglit- 
weighed  regardless  their  stenciling,  this 
in  order  to  make  sure  that  they  do 
not  pay  more  freight  charges  than  tliey 
think  they  ouglit  to  pay.  If  they  slionid 
dispute  the  stenciled  weight  of  a  car  and 
the  car  has  to  lie  h.auled  to  some  wei.gh- 
ing  point  to  have  the  weights  verified,  the 
length  of  time  the  empty  is  kept  out 
of  service  represents  delay  no  matter  how 
rapidly  the  car  may  be  moving  around 
over  the  road  in  reaching  the  weighing 
p^iiut.  It  may  be  fell  that  sucli  delays 
.ire  unavoidable  and  lliat  a  delay  wliich 
is  unavoidable  is  really  not  a  delay  after 
all.  It  is  lielieved.  however,  that  some  of 
iliis  extra  h.mdling  can  lie  axuidei 
working  out  a  idau  under  which  a 
when  lightweighed  ami  found  li 
a  stenciled  weight  chlTering  materi,il!y 
from  the  actual  weighl  will  lie  immedi- 
ately re-stenciled.  Tlii-  is.  i>f  course. 
I'one  in  the  case  of  a  car  being  on  tlic 
I'.oiue  roail.  but  it  is  re])orted  that  many 
c.-irs  are  liglitweighed  on  foreign  rail 
without  Ining  re-slenciled.  One  reason 
this  is  the  case  is.  1  iiresume,  tliat  wdieu 
the  actual  lightwciglit  of  a  foreign  car  is 
secured  the  immediate  purpose  is  accom- 
lilislied  and  the  road  having  the  car  hesi- 
tates to  hold  it  until  it  can  lie  stenciled. 
In  order  t.i  re-stencil  a  car  it  must  be 
placed  on  a  siding  and  the  painter  pro- 
cured, and  then  the  car  must  stand  a  wliile 
until  the  paint  dries.  This  causes  a  switcli 
to  tile  track  and  another  switch  to  get  it 
liack  into  the  service  again.     Even  though 


all  emjity  cars  were  re-stenciled  as  soon 
as  lightweighed  whether  home  or  foreign 
cars,  there  slill  would  be  less  delay  in- 
cident to  their  re-stenciling,  and  it  is  pos- 
sible that  this  delay  when  encountered 
can  be  obviated  by  the  use  of  a  device 
something  like  that  in  effect  on  the  Santa 
Fe  road,  whereby  the  new  weight  is  im- 
mediately placed  on  a  car  and  it  is  ready 
for  service  in  a  few  moments  without  the 
necessity  of  delaying  it,  thus  avoiding  the 
per  diem  which  accrues  during  its  delay. 


Fire  Clay. 

The  Fire  Clay  Development  Comijaiiy 
are  exhibiting  various  designs  of  locomo- 
tive arches,  a  variety  sufficient  to  meet 
all  requirements.  The  bricks  are  made 
of  very  hi.gh  grade  Ohio  (lint  clay  es- 
pecially adapted  for  use  in  locomotive 
fire   boxes. 
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SHOWING  now  THK  RfMSKV  C.\R  DOOR 
K.KTENDS    INTO    THE    IIOfSING,    M.\K- 
ING  IT  ABSOI.l'TELY  STOR.M  PROOF. 
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DIRECTORY  OF  THE 


Permanent  Manufacturers'  Exhibit  Railway  Supplies  and  Equipment 


Twelfth  Floor,  Karpen  Building 


Booth  No.  49. 

AMERICAN     RUG     AND     CARPET 
COMPANY. 

A  complete  line  of  specially  designed 
rugs  and  carpets  for  railroad  use. 


Booth  No.  47. 
ANDERSON  MANUFACTURING 
CO.,  THE. 
OXY  -  ACETYLENE  WELDING 
AND  RECASTING  PLANTS,  for  re- 
claiming broken  parts  of  machinery, 
as  well  as  general  repairs. 


Booth  No.  51. 
BARCO   BRASS  AND  JOINT  COM- 
PANY. 

Flexible  Ball  Joints.  For  steam,  air 
and  oil  connections.  Roundhouse 
Blower  sets  and  blow-off  sets. 


Booth  No.  76. 

BOGARDUS  COMPANY. 

"Tre-Foil"  Locomotive  Steam  Gauges. 
"Trident  Hylo"  Water  Alarm  for  wa- 
ter tanks. 

Booth  No.  11. 

CANTON  CULVERT  CO.,  THE. 

Galvanized,  corrugated  culverts, 
made  of  NO-CO-RO  metal,  which  is  a 
reliable  acid-resisting  iron  of  almost 
100'  ;   purity. 

Booth  No.  35. 

CHICAGO  CAR  DOOR  COMPANY. 

The  Car  Door  "that  won't  come  off," 


900  So.  Michigan  Boulevard,  CHICAGO,  ILL. 


Booth  No.  50. 

COFFMAN'S    PERMANENT    WAY. 

A  Permanent  Roadbed,  formed  of 
concrete,  stone  and  suitable  bindings, 
using  a  steel  tie. 


Booth  Nos.  7-8. 

CRANE  COMPANY. 

Valves,  unions,  etc.,  to  meet  every 
demand  for  steam,  water,  gas,  oil,  air, 
creosote,    zinc.    Chloride    or    Ammonia. 


Booth  No.  6. 

FIRE-CLAY  DEVELOPMENT  CO.. 
THE. 
High-Grade  Fire-Clay.  Arches  for 
Locomotives  and  Fire  Brick  for  Oil 
Burners,  also  specially  designed  brick 
for  all  refractory  purposes. 


Booth  No.  11. 
FLEMING-HEBARD  CO.,    THE. 

General  railway  supplies  and  equip- 
ment. 


Booth  No.  12. 

CURTAIN  SUPPLY  COMPANY. 

The    newest    curtain    appliances    for 
sleeping,  dining  cars,  coaches,  etc. 


Booth  No.  60. 

DEARBORN  DRUG  &  CHEMICAL 
COMPANY. 

Water  treatment  for  prevention  of 
foaming,  pitting,  scale  and  leaks  in 
boilers.  Made  to  suit  actual  water 
conditions. 


Booth  No.  11. 

DETROIT     HOIST     &     MACHINE 
COMPANY. 
Pneumatic   and   Electric    Turn-Table 
Tractors.        Pneumatic     and      Electric 
Hoists.     Chain  Blocks,  etc. 


Booth  No.  48. 
FROST  PAINT  AND  MANUFAC- 
TURING CO. 
"KAPAK"  and  Hydro-Carbon  Paints 
for  locomotives  and  steel  cars.  SNEL- 
LING  BOILER  COMPOUNDS  for 
scale,  corosion,  etc.,  in  Locomotive 
Boilers. 

Booth  No.  93. 

FOREST  CITY  PAINT  &  VARNISH 
COMPANY. 

Manufacturers  of  "NEV-A-RUST" 
paint,  as  well  as  other  brands  of  dura- 
ble paints. 

Booth  No.  33. 
GOLD  CAR  HEATING  AND 
LIGHTING  CO. 
Vapor  and  Combination  Pressure  and 
Vapor  system  of  Cst  Heating.  Venti- 
lators for  passenger  and  refrigerator 
cars.    Acetylene  System  of  car  lighting. 


Booth  No.  93. 


Booth   No.   104. 


HEATH     AND     MILLIGAN     COM- 
ECONOMY  RAIL  CREEPER,  THE.  PANY. 

A  rail  creeper  pressed  from   No. 
„hect  steel  and  secure 
ordinary  track  spike. 


The  Car  Door  "that  won't  come  off,"  a  rail  creeper  pressed  from   No.   10  One  of  the  oldest  firms  in  this  line; 

unless   car   is   wrecked.     Storm,   spark  ,   sheet  steel  and  secured  in  place  by  an      makers    of    a    long    line    of    paint    for 
and  thief  proof.  i    ordinary  track  spike.  every  conceivable  raili 


Booth  No.  3. 

CHICAGO    CAR    HEATING    COM- 
PANY. 

Newest  system  of  heating — econom- 
ical, simple  and  durable. 


Booth  No.  56. 
O.  M.  EDWARDS  CO.,  THE. 


every  conceivable  railroad  need. 

Booth   No.   124. 
R.  H.  HYLAND  CO. 


Window    Fixtures    and    metal     trap  i  ,       „   ,  ci.^jki. 

doors  for  both  steel  and  wood  passen-  I       Exhibiting    the    Mulconroy    Flexible 
ger  equipment.     Metallic  furniture.         '   Metallic  Boiler  Washout  hose. 


Booth  No.  19. 

CHICAGO     STEEL     TAPE     COM- 
PANY. 
Surveying      instruments.        Common 
sense   things   for    field    work,    such    as 
tapes,  flag  poles,   rods,  arrows,  etc. 


Booth  No.  118. 
M.  J.  EGLESTON. 

General   Railway   Supplies. 


Booth  No.  liS. 

INDIANA  SHOVEL    COMPANY. 

A  full  line  of  shove'.=  and  scoops  for 
railroad  purposes. 


Booth  Nos.  21-22. 
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Booth  No.  94. 


INTERNAT'L     INTER-LOCKING 
RAIL  JOINT  COMPANY. 


A  flexible  bond  between  rails  without 
plate,  bolt  or  nut. 


Booth  No.  4. 

JOLIET  RAILWAY  SUPPLY  COM- 
PANY. 
Displaying  the  Huntoon  Safety  High 
Speed  brake  beam  for  P.  C.  Air  Brake 
Equipment.  Perry  Self-Centering  Anti- 
Friction  Roller  Side  Bearings,  etc. 

Booth  Nos.  106-107. 

KARPEN   &  BROS.,  S. 

Quality  makers  and  designers  of 
artistic  furniture  for  dining  and  parlor 
cars. 


Booth  No.  58. 

KENNICOTT  COMPANY,  THE. 

Water  Softening  Machinery.  Gen- 
eral Steel  Plate  Construction.  Under- 
frame,  Tank  Cars,  Water  &  Oil  Tanks, 
Riveted  Pipe  Track  Troughs,  etc. 


Booth  No.  118. 
KLEANSALL  MANUFACTURING 
COMPANY. 
A  vegetable  oil  soap  unsurpassed  for 
cleaning  painted  or  varnished  surfaces 
without  injurious  effects.  Very  eiTect- 
ive  for  cleaning  the  interior  of  pas- 
senger equipment. 

Booth  No.  73. 
KINKAID  BRAKE  SHOE  CO.,  THE. 

A     FLANGE     LUBRICATOR     for 

lubricating      the      flanges     of      engine 
wheels,  car  wheels,  etc. 

Booth  No.  24. 
KNEEDLER,   COUCH   &    HANSEN. 
Displaying   the    Kneedler   steel   rein- 
forced concrete  railroad  tie.     Efficient, 
reliable,  safe  and  durable. 


Booth  No.   17. 

L.-J.    DEVELOPMENT    COMPANY, 

THE. 

Displaying  an   Automatic    Connector 

for    Steam,    Air   and    Signal    Lines,    as 

well  as  electric  connections. 

Booth  No.  26. 

MACRAE'S  RAILWAY  &  SUPPLY- 
MEN'S  MUTUAL  CATALOGUE. 
It  affords  the  real  short  cut  for  the 

use    of    supplymen    in    bringing    their 

products    to  the    attention  of    railroad 

purchasing  agents. 

Booth  No.  118. 

THE    J.    MILTON    IIAGY    WASTE 
WORKS. 

Cotton  Waste.     Wool  Waste. 


MILWAUKEE  CONCRETE  MIXER 
&    MACHINERY    CO. 

Concrete  Mixers  and  Machinery,  etc., 
for  railroad  and  other  uses. 


Booth  No.  II. 

MODOC  CO.,  THE. 

The  Modoc  car  cleaner  is  a  prepara- 
tion for  use  in  cleaning  exterior  and  in- 
terior of  car  bodies. 


Booth   No.  87. 
THE  NATIONAL  REFINING  CO. 
Oils  in  great  variety. 


Booth  No.  121. 
NICKEL-CHROME  CHILLED  CAR 
WHEEL  COMPANY. 
Nickel-Chrome  Chilled  Car  Wheel 
gives  50Q'/f  greater  strength  of  flange 
than  ordinary  chilled  wheel  under  Lob- 
dell  Flange  Test. 

Booth  No.  31. 

OGLE    CONSTRUCTION    COM- 
PANY. 

Steel  Coaling  Stations  with  automatic 
coal  handling  machinery. 


Booth  No.  118. 

T.  M.  PARTRIDGE  LUMBER  COM- 
PANY. 

White  Cedar  Poles,  posts  and  piling 
for  railroad  use. 


Booth  No.  92. 

PUBLIC  CUP  VENDOR  COM- 
PANY. 

Owner  of  Luellen  Patents  on  Indi- 
vidual Drinking  Cups  and  cup  dis- 
pensing apparatus. 


Booth  Nos.   14-15. 
PYLE-NATIONAL      ELECTRIC 

HEADLIGHT  COMPANY. 
Displaying    their    Type    "E"    turbo- 
generating    set,    which   evaporates   less 
water    per    E.    H.    P.,    than    any    other 
turbo  designed  for  like  service. 


Booth  No.  10. 
RAILWAY  UTILITY  COMPANY. 
Displaying  Car  Heating  apparatuses, 
Car  Ventilators  and  Lamp  Jacks,  Auto- 
matic Freight  Car  Door  Locks  and 
Portable  Electric  Vacuum  Car 
Cleaners. 
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Booth  No.  30. 
SARGENT   COMPANY. 


Safety  water  gauges  for  locomotives. 
The  Ironclad  water  gauge  and  the 
Safety  water  gauge  cocks,  also  manu- 
facturers of  E.  S.  E.  blow-off  valves. 


Booth  No.  71. 

ST.    LOUIS    TRUCK    AND    MANU- 
FACTURING  COMPANY. 

Manufacturers  of  the  famous  SELF- 
OILING  STEEL  TRUCKS. 


Booth  No.  11. 

STERLING  VARNISH  CO.,  THE. 

Reliable  metal  preserving  pednts  for 
bridges,  coal,  and  gondola  cars. 


Booth  No.  57. 
U.  S.  METALLIC  PACKING  COM- 
PANY, THE. 
King-Type  Metallic  Packing  for 
valve  stems,  piston  rods  of  locomo- 
tives, etc.  Air  Pump  Packing.  Goll- 
mar  Bell  Ringer  and  the  Leach 
Sanders. 


Booth  No.  75. 
U.  S.  WIND  ENGINE  AND  PUMP 
COMPANY,  THE. 
Displaying  Water  Columns,  Locomo- 
tive Watering  Devices,  Pumping  Ma- 
chinery, Switches,  Semaphores,  Wind- 
mills, etc. 


Booth  No.  122. 

RUMSEY    CAR    DOOR    &    EQUIP- 
MENT CO. 

The  door  that  is  absolutely  burglar 
and  moisture  proof. 


Booth  No.  32. 
VERONA  TOOL  WORKS. 
Track  Tools  and  Nut  Locks. 


Booth   No.   72. 
WILCOX      ENGINEERING      COM- 
PANY. 
Wilcox  Feed  Water   Weigher  keeps 
tab  on  the  evaporation  costs. 

Booth  No.  25. 
WIRE-WOOD  SEAL  COMPANY, 
THE. 
Displaying  a  new  device  for  seal- 
ing cars.  Un-interchangeable  easily 
stocked,  quickly  applied,  scientifically 
safe  and  economical. 

Trade  Publications. 

American   Engineer Booth  No.  18 

Railway  Age  Gazette...      "  "  18 
Railway  and  Engineering 

Review    "  "  105 

Railway  List  Co "  "  119 

Railroad  Herald   '  "  79 

Signal  Engineer   "  "  18 

Booth  No.  96. 

Angus  Sinclair  Company,  Publishert, 

RAILWAY  AND  LOCOMOTIVE 

ENGINEERING. 
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Three  TrunK  Lines  Crossing  Each  Other 

The  accompanying  unique  illustration  Southern  railway,  proceeding  towards  mcnt  to  their  ability  for  many  genera- 
presents  a  view  of  the  only  point  in  the  West  Point,  Va.  lions  to  come.  It  will  doubtless  be  re- 
world  where  three  separate  trunk  lines  It  is  not  unusual  to  see  the  combina-  membered  that  there  are  bridges  above 
may  cross  over  or  underneath  each  tion  of  three  trains  crossing  this  triple  bridges  crossing  the  Mississippi  river 
other  at  the  same  time  and  over  their  junction   as   many   trains   pass   and   re-  between   St.    Louis,   Missouri  and   East 


THREE    TRUNK    I.l.VES   CROSSING    E.\CH    OTHER 


M.NTKE.MH    ANU    DOCK,    RICHMO.ND.    V.\. 


separate  tracks.  On  the  top  track  is 
shown  a  passenger  train  of  the  Chesa- 
peake &  Ohio  railway  coming  from  the 
upper  James  River  Valley  to  Richmond, 
Va.  Just  beneath  it  is  a  train  of  the 
Seaboard  Air  Line  railway,  coming  into 
Main  Street  Union  Depot,  and  on  the 
ground  track  is  a  view  of  a  train  uf  the 


pass  the  point  every  day.  The  struc- 
ture, it  will  be  observed,  is  of  a  com- 
plex but  substantial  kind,  and  with- 
stands the  great  and  growing  traffic. 
The  constructing  engineers  had  in  their 
minds  the  ever  increasing  weight  of 
locomotives  and  rolling  stock,  and  the 
triple  crossing  will  be  a  lasting  monu- 


St.  Louis.  Illinois,  but  tlie  bridges  be- 
tween these  cities  bear  no  relation  to 
each  other  further  than  their  nearness. 
.\nierican  engineering  skill  seems  pre- 
pared to  meet  any  condition,  and  rather 
prefers  to  meet  a  compU-x  situation 
where  at  first  sight  the  difficulties  might 
seem  insurmountable. 
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First  Train  On  the  New  Branch  of  the 
Western  Maryland. 
The  accompanying  illustration  shows 
the  first  eastbound  train,  consisting  of 
forty  cars  of  tubing  from  tlie  mills  of 
the  National  Tube  Works,  McKeesport, 
Pa.,  which  were  moved  over  tlic  new  e.K- 
tension  recently  completed  and  now  in 
operation  between  Connellsville,  I'a.,  and 
Cumberland,  Md.,  connecting  with  llie 
Pittsburg  &  Lake  Erie  railroad  at  the 
former  place,  and  the  West  X'irginia  divi- 
sion of  the  Western  Maryland  railway 
at  Cumberland.  This  new  extension  is 
about  eighty-eight  miles  in  length  and 
places  the  Western  Ma'ryland  railway  in 
the  position  of  being  the  only  single  track 
trunk  line  in  the  East,  and  giving  the  New- 


Flashlight     Signals     on     the     Swedish 
Railways. 

It  is  interesting  to  observe  that  ex- 
tensive and  satisfactory  experiments 
have  been  made  with  flashlight  signals 
on  the  Swedish  railways,  and  that  a 
complete  installation  of  tlie  system  has 
been  made  on  a  portion  of  the  main 
line  of  the  Southern  Division  of  the 
Slate  railways.  Tlie  home  signals  car- 
ry several  arms  to  indicate  the  direc- 
tions in  which  trains  may  run.  The 
flashlight  was  equipped  to  the  top  arm 
— that  leading  to  the  main  line — in  each 
case,  and  the  other  arms  liad  ordinary 
steady  liglits  wliicb  were,  lu.nvever. 
only  turned  on  full  when  tlie  signal 
was  pulled   .iff.     The  Iii.;ht   is  turned  up 


Mr.  E.  G.  W'indahl.  the  signal  engineer, 
lias  perfected  several  improvements 
during  the  experiments,  one  of  which 
provides  for  a  through-passage  signal 
indicating  that  the  train  may  run  past 
the  station  without  stopping.  This 
scheme  has  been  made  the  tnore  possi- 
ble by  the  use  of  the  flashlight  for  the 
night  indications.  The  additional  arm 
for  the  through  running  is  fixed  about 
1.^  feet  from  the  ground,  and  below  the 
other  arms.  Tlie  distant  signals  are 
discs  which  are  vertical  when  "on"  and 
turn  to  horizontal  wlien  "clear"  has  to 
be  indicated.  The  extra  arm  is  vertical 
with  the  post,  like  tlie  signal  arms  in 
Germany,  and  is  hsh-tailed.  When  the 
through    line    hoine    sii;nal     is     "'iff"    the 


FIR.-ST   TR.M.V    0.\    TI 

York  Central  Lines  a  direct  outlet  to  tide- 
water tlirough  the  port  of  Baltimore. 

The  road  now  extends  over  seven  hun- 
dred miles,  from  Baltimore  to  lluttons- 
ville  and  Durbin  in  West  Virginia  and 
Connellsville,  with  comiection  direct  to 
Pittsburgh  as  already  stated.  Important 
branches  also  run  to  York  and  Shippen- 
burg,  Pa.,  one  branch  passing  the  fainous 
battlefield  of  Gettysburg.  There  are  21.S 
locomotives  in  service,  and  the  equij)- 
ment  will  compare  fa\iiral>ly  with  that 
of  many  of  the  larger  Eastern  raiUvays. 
In  addition  to  tlie  large  and  rapidly 
increasing  freight  traffic  the  year's 
traflic  has  been  marked  by  a  vastly  in- 
creased tourist  traffic,  iiiucli  oi  the  road 
[lassing  througli  romanti.-  and  beautiful 
scenery,  of  which  the  illustration  may 
be  taken  as  a  sample. 


lie    NEW    ER.\XCII    OF   TIIIC    WKSTKRX    MARY 

and  lowered  by  means  of  a  valve  simi- 
lar to  that  in  use  in  the  flashing  ar- 
rangement. But  it  must  be  remem- 
bered that  although  this  valve  is  used 
in  the  lower  signals  the  light  there  is 
a  steady  one,  when  lowered  or  raised, 
aiid  not  a  flashlight;  the  flashlight  is 
reserved  for  the  top  arm  only.  In  ad- 
dition to  the  top  arms  of  the  home  sig- 
nals being  equipped,  flashlights  have 
been  provided  for  the  starting  signals 
for  leaving  tlie  main  lines,  and  to  the 
distant  signals. 

Investigations  have  prov<-d  that  all 
of  the  claims  made  by  the  promoters 
of  the  system  have  been  substantiated 
and  all  the  expectations  realized.  Tliis 
lias  been  acconiplislied  in  the  face  of 
very  severe  climatic  conditions,  includ- 
ing the  severest  kinds  of  snow-storms. 


i.AXD  RAii.w  \^^ 

disc  is  turned  and  the  lower  arm  re- 
mains out  of  sight.  \\'hen  the  di- 
verging line  home  signal  is  "off"  the 
disc  is  turned  and  the  lower  arm  is  in- 
clined 45°  to  the  left  through  the  upper 
quadrant.  When  the  home  signals  are 
at  danger  the  disc  is  not  turned  nor 
the  lower  arm  seen.  The  disc  is  pro- 
vided with  a  flashlight.  When  the  disc 
is  on  a  yellow  spectacle  is  before  the 
lamp,  and  wdien  the  disc  is  turned  a 
green  spectacle  replaces  the  yellow. 
Tile  lower  arm  has  a  steady  light,  but 
it  is  low  and  obscured  when  the 
arm  is  vertical,  but  is  raised  by 
a  valve  being  automatically  opened 
when  the  signal  is  inclined  and  this 
brings  a  green  spectacle  before  the 
lamp.     The  sequence  then  is: — 

Through  line  clear  indicated  at  night 
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by  a  flashing  green  light;  diverging  line 
clear  by  a  flashing  green  light  and  a 
lower  steady  green  light.  There  are 
■60  flashes  to  the  minute  and  the  dura- 
tion is  0.1  sec.  light  and  0.9  sec.  dark. 

The  home  signals  are  similar  to 
those  in  Germany.  There  are  two 
arms,  one  above  the  other  at  about  6-ft. 
centers.  The  upper  arm  normally 
points  to  the  left  and,  when  moved, 
rises  to  an  angle  of  45°.  The  second 
arm  is  normally  vertical  with  the  post 
and  points  upwards.  When  moved  it 
falls  to  an  angle  of  45°  to  the  left.  The 
additional  arm  that  has  been  provided 
about  15  ft  above  ground  level  also 
points  to  the  left.  It  has  an  arrow 
point  at  the  end  similar  to  the  new 
type  of  distant  signal  arm  recently 
adopted  on  the  Belgian  State  railways. 
Xo  less  than  five  different  indications 
can  be  given  by  these  signals.  Xor- 
mally  the  top  and  bottom  arms  are 
horizontal  and  pointing  to  the  left  and 
the  middle  arm  is  vertical.  This  in- 
dicates stop.  The  raising  of  the  top 
arm,  the  others  being  normal,  means 
that  the  main  line  is  clear  but  that 
the  train  must  stop  at  the  platform. 
The  raising  of  the  bottom  arm  in 
addition  to  the  top  one — the  middle  re- 
maining normal, — signifies  that  the 
main  line  is  clear  and  that  the  train 
may  run  through  the  station,  i.  e., 
through  passage  on  the  main  line.  The 
raising  of  the  top  arm  and  the  lowering 
of  the  middle — the  bottom  arm  remain- 
ing normal,  i.  e.,  horizontal  and  point- 
ing, indicates  that  the  diverging  line  is 
clear  and  that  the  train  must  stop  in 
the  station.  The  raising  of  the  top  and 
bottom  arms  and  the  lowering  of  the 
middle  one  signifies  that  the  diverging 
line  is  clear  and  that  the  train  may 
run  through,  i.  e.,  through  passage  on 
the  diverging  line.  Briefly,  then,  the 
symbols  are  that  the  top  arm  is  al- 
ways lowered  for  "line  clear"  and  the 
second  arm  always  comes  into  view  for 
the  diverging  road  and  the  bottom 
arm  is  always  used  to  indicate  a 
through  passage. 

When  the  upper  arm  of  the  Iiome 
signal -is  at  danger  a  steady  red  light 
is  given  as  the  night  indication,  and 
when  it  is  "cleared"  by  being  raised  to 
an  angle  of  45°  a  steady  green  light  is 
shown.  When  the  second  arm  is  nor- 
mal, i.  e.,  vertical  with  the  post,  no 
light  is  shown,  but  when  it  is  used  and 
lowered  to  an  angle  of  45°  to  the  left 
a  steady  green  light  is  given.  When 
the  bottom  arm  is  normal  and  tlie  top 
arm  at  danger  practically  no  light  at  all 
is  given,  but  when  the  top  arm  is  low- 
ered to  "clear"  this  light  is  turnc!  up 
and  gives  a  flashing  yellow  light,  and 
when  the  bottom  arm  is  cleared  for  the 
through  passage  a  flashing  green  li'.,'ht 
is  shown.  Briefly,  then,  the  niglif  in- 
dications are:  For  danger,  a  steady  red 


light;  for  main  line  clear,  stop  at  plat- 
form, a  steady  green  and  flashing  yel- 
low; for  main  line  clear  and  run 
through,  a  steady  green  and  a  flashing 
green;  for  the  diverging  line  clear,  stop 
at  platform,  two  steady  green  lights 
and  a  flashing  yellow;  for  diverging  line 
clear  and  run  through,  two  steady 
green  lights  and  a  flashing  green. 

For  the  home  signal  the  number  of 
flashes  is  85  per  minute  and  a  duration 
of  0.1  sec.  light  and  0.6  dark,  as  com- 
pared with  60  flashes  per  minute — 0.1 
sec.  light  and  0.9  sec.  dark — for  the  dis- 
tant signals. 


Increase   of   Safety   on   the   New   York 
Central    Lines. 

In  reporting  on  the  record  of  personal 
injuries  on  the  New  York  Central  Lines, 
Mr.  George  Bradshaw,  general  safety 
agent,  furnishes  a  tabulated  statement 
embracing  the  entire  system,  and  in 
noting  the  comparison  between  corres- 
ponding periods  immediately  before  and 
immediately  after  the  organization  of  the 
safety  department,  which  shows  a  de- 
crease of  almost  20  per  cent,  in  the  num- 
ber of  employees  killed,  it  should  be 
borne  in  mind  that  the  volume  of  busi- 
ness for  the  1912  period  was  much  heav- 
ier and  consequently  the  number  of  per- 
sons employed  considerably  greater  than 
in  the  1911  period.  For  this  reason, 
therefore,  the  real  decrease,  if  figured  on 
volume  of  business  and  number  employed, 
would  show  much  more  than  20  per  cent. 

This  favorable  record  is  due  to  the  co- 
operation of  officials  and  employees  in 
the  movement  of  greater  safety,  and  we 
trust  it  will  afford  an  encouragement  to 
continued  efforts  in  that  direction. 


.Vvery,  Idaho,  a  distance  of  440  miles, 
would  be  electrified,  was  received  with  a 
great  deal  of  interest  by  all  railroad 
men.  To  handle  the  trains  over  this 
distance  probably  100  locomotives 
would  be  required,  and  it  will  require 
several  water-power  developments  to 
supply  the  necessary  electrical  energy. 
Xo  detailed  plans  have  been  made  but 
it  is  intended  to  operate  all  the  traflSc 
with  electric  locomotives.  I'art  of  the 
railroad  power  will  be  supplied  by  the 
Great  I'alls  Power  Co.  and  a  grant  has 
already  been  obtained  for  transmitting 
tliis  power  to  the  railroad  at  very  high 
voltage. 

The  above  announcement  is  very  in- 
teresting and  brings  out  the  fact  that 
the  electric  locomotive  is  a  very  effi- 
cient machine  for  railroad  work,  es- 
pecially where  severe  service  is  re- 
quired. The  steam  locomotive  is  more 
or  less  limited  in  size,  for  it  is  self- 
contained,  whereas  the  electric  loco- 
motive receives  its  power  from  a  large 
unit  known  as  the  power  house,  located 
perhaps  several  miles  away,  in  as  large 
quantities  as  necessary. 

Practically  all  of  the  weight  of  the 
electric  locomotive  is  in  drivers  and 
due  to  the  uniform  tractive-effort  at 
the  drivers,  there  is  less  tendency  for 
the  wheels  to  slip  than  with  the  steam 
locomotive  where  the  tractive-effort  is 
variable.  The  operation  of  electric  loco- 
motives together  controlled  by  one  man 
is  an  important  consideration  over 
heavy  mountain  grades.  Only  one  crew 
is  necessary  and  the  cost  of  operation 
is  much  less  as  with  the  steam  opera- 
tion a  crew  is  required  for  each  loco- 
motive. 


Red  Cross  Car  on  the   Lehigh  Valley. 

The  first-aid-to-thc-injured  car  of  the 
American  Red  Cross  Society  is  now  in 
full  operation  on  the  Lehigh  Valley  Rail- 
road. It  stops  at  all  the  division  and 
terminal  points.  Two  physicians  are  in 
charge  of  the  car,  and  they  show  the 
railroad  workers  how  to  attend  to  in- 
juries. The  railroad  men  turn  out  in 
large  numbers,  at  the  noon  hour  and  in 
the  evening,  when  the  lectures  are  in 
progress.  At  every  stop  not  only  the  Le- 
high Valley  employees,  but  the  men  on 
other  railroads  and  in  nearby  manufac- 
tories, are  invited.  Evening  demonstra- 
tions are  made  easy  by  connecting  the 
electric  light  fixtures,  with  which  the  car 
is  equipped,  with  wires  from  the  local 
lighting  plant. 


Plans  for  Electrification  of  the  Chicago, 
Milwaukee  &  Puget  Sound  Railway. 
The  recent  announcement  made  by 
President  A.  J.  Earling,  of  the  Chicago, 
Milwaukee  &  Puget  Sound  Railway, 
that  the  mountain  division  of  its  main 
line     between     llarlowton,     Mont.,     to 


Burlington  Offices. 
The  new  Burlington  Railroad  oflices  on 
Jackson  Railroad  Boulevard,  Chicago, 
have  been  opened  and  provide  accom- 
modation for  2,500  employees.  They  are 
provided  with  the  latest  conveniences  for 
health  and  comfort.  There  are  pneu- 
rratic  tubes  for  carrying  papers  and  let- 
ters between  the  various  oflices,  there 
are  rest  rooms  for  women,  sanitary  drink- 
ing cups  and  excellent  lighting.  They  are 
the  largest  railway  oflices  in  the  United 
States. 


The  merchant  shipping  of  the  world 
numbers  about  30.000  vessel?  l.irKC 
enough  to  be  used  on  important  Vnriics 
of  water.  That  means  one  to  every  5  OCX) 
square  miles  of  sea.  which  wotild  kivc  a 
space  the  size  of  Ohio  only  riclit  «hips 
if  they  were  evenly  distrthulcd  thronsh- 
out  the  globe. 


The  Burlington  RaiIroT.I  h^<  ..rdcrc-i 
new  dining  cars  tliat  v.'ll  cm  $90000. 
The  travel  outlook  i'ls^i'i'-s  this  large 
outlay  of  money. 
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Mammoth  Mallet  Articulated  Compounds  on  the  Virginian  R.  R. 


Numerous  enquiries  luiving  reached  us 
in  regard  to  the  e.xact  dimensions  and 
capacity  of  the  mammoth  Mallets  recently 
constructed  by  the  American  Locomotive 
Company  for  the  Virginia  Railway,  and 
of  which  the  most  gratifying  records  are 
being  made,  we  are  pleased  to  be  able  to 
reproduce  a  photograph  of  one  of  these 
locomotives.  Many  of  our  readers  are 
aware  that  we  recently  issued  an  illus- 
trater  poster  showing  a  view  of  this  great 
locomotive,  and  the  interest  these  par- 
ticular engines  seems  to  be  very  wide- 
spread. With  a  tractive  effort  of  115,000 
pounds  and  a  total  weight  of  engine  and 
tender  amounting  to  744,000  pounds,  these 
engines  are  in  a  class  by  themselves. 

It  may  be  stated  tliat  the  crucial  point 
on  the  railway  is  a  portion  between  El- 
more and  Clai'k's  Gap,  on  the  Deepwater 
division,  a  distance  of  about  14  miles, 
nearly  all  of  which  is  on  a  2.07  per  cent. 


The  grates  are  power  operated — the 
Franklin  Railway  Supply  Company's 
power  grate  shaking  system  being  applied. 

The  following  are  the  principal  dimen- 
sions of  these  locomotives : 

Track  gauge,  4  ft.  85^  ins. 

Cylinders — Diameter,  28  ins.  and  44  ins. ; 
stroke,  32  ins. 

Wheel  Base — Driving,  15  ft.  6  ins.  and 
15  ft.  8  ins. ;  total  wheel  base,  57  ft.  4  ins. ; 
engine  and  tender,  91  ft.  5  3/16  ins. 

Driving  Wheel — Diameter,  56  ins. 

Boiler — Diameter,  100  ins.;  pressure, 
200  lbs. 

Firebo.x — Length,  '[$2  ins.;  width,  lOS]^ 
ins. 

Tubes — No.  334,  2'.(  ins.  diameter;  No. 
48,  5y2  ins.  diameter ;  length,  24  ft. 

Heating  Surface— Tubes,  6,348.7  ft.; 
firebox,  410.2  sq.  ft. ;  water  tubes,  69.3  sq 
ft.;  total,  6,828.2  sq.  ft.;  superheater,  1,320 
sq.  ft.;  grate  area.  99.2  sq.  ft. 


Passenger  cars  seldom  carry  more  than  SO 
passengers  each,  so  it  would  take  a  train 
of  100  cars  to  carry  that  huge  steamer's 
passengers.  If  80  Mallet  locomotives 
were  started  pulling  100  passenger  cars 
we  would  have  an  equal  of  the  Imper- 
ator's  load. 

Among  other  luxuries  the  Imperator 
is  fitted  with  three  electric  elevators,  a 
winter  garden,  summer  houses,  a  theater, 
a  gymnasium,  a  Ritz  restaurant,  swim- 
i:nng  baths,  a  ballroom,  telephone  and  a 
cottage  cafe.  The  swimming  bath  is  the 
copy  of  one  unearthed  at  Pompeii,  with 
mosaic  pavements  that  are  reproductions 
of  those  discovered  at  Treves.  The  first 
class  dining  saloon  is  in  the  Louis  XVI 
style.     It  is  300  feet  long. 

With  all  its  size,  power  and  luxuries 
this  vessel  would  go  to  the  bottom  of 
the  ocean  as  readily  as  the  Titanic  went 
V,  hen  attacked  by  the  same  forces. 


MAt.r.ET  .\RTICULATED  2-8-8-2  LOCOMOTIVE   FOR  THE   \'IRGINI.\X    RAILRO.\D. 


F.   T.   Slayton.    ^nft.    .Mot; 


Company,   Builde 


grade  with  maximum  compensated  curves 
of  12  degs.  The  trains  have  been  oper- 
ated over  this  grade  with  one  Mallet  of 
the  lightest  class  at  tlie  head,  and  two  of 
the  heavier  locomotives  as  helpers.  With 
this  power,  the  maximum  train  over  the 
mountain  averaged  3,340  tons.  With  two 
of  the  new  locomotives  as  helpers  and 
one  of  the  older  class  having  92,000  lbs. 
tractive  power,  making  a  combined  trac- 
tive force  of  332,000  lbs.,  it  is  expected 
to  take  a  train  of  4,2.W  tons  over  the 
grade. 

.Several  additional  new  features  are 
found  in  the  design  and  construction  of 
the  boiler.  One  of  these  is  the  arrange- 
ment of  the  fire  brick  arch  employed.  It 
consists  of  a  combination  of  the  Security 
and  the  Gaines  brick  arch.  This  gives  a 
largely  increased  firebox  volume,  although 
the  grate  area,  99  ft.,  is  less  than  that 
provided  in  other  large  Mallets  con- 
structed by  the  same  builders. 


Tender — Capacity,  water,  12,000  gals. ; 
fuel,  16  tons. 

Weight  in  Working  Order — Leading, 
34,800  lbs.;  driving,  479,200  lbs.;  trailing, 
26,500  lbs.;  engine,  540,000  lbs.;  tender, 
204,000  lbs.;  factor  of  adhesion,  4.17. 


The  Greatest  of  Steamships. 

One  of  the  latest  triumphs  of  engineer- 
ing science  is  the  steamship  Imperator  be- 
longing to  the  Hamburg-American  Com- 
pany which  is  expected  to  start  on  its  first 
voyage  to  New  York  May  7.  This  is  the 
largest  vessel  in  the  world.  The  Imperator 
is  an  eleven  story  floating  palace,  919  feet 
!ong.  driven  by  engines  which  develop 
80.000  horse  power,  with  a  displacement 
of  50,000  tons  and  capable  of  accommo- 
dating 5,000  passengers. 

It  is  difficult  to  find  in  railway  practice 
parallels  to  the  Impcrator's  power  and 
capacity.  The  most  powerful  Mallet  loco- 
motives rarely  develop  1,000  horse  power. 


Most  travelers  would  be  willing  to 
sacrifice  the  mosaic  pavements  and 
Pompeian  baths  for  evidence  of  safety 
.ippliances  which  would  help  to  keep  the 
vessel  afloat. 


There  are  many  thousand  coal  mines 
in  tlie  United  States,  but  more  than  half 
of  the  coal  comes  from  735  mines,  which 
yield  more  than  200,000  tons  apiece  in  an 
average  year.  The  biggest  anthracite 
mine  has  a  record  of  about  1.142,000 
tons,  and  the  largest  bituminous  mine  has 
produced  1,285.000  tons,  or  more  than 
100.000  tons  a  month.  Both  of  these  rec- 
ord  mines   are   in    Pennsylvania. 


Not  many  years  ago  Russia  was  a 
strong  rival  of  the  United  States  in  the 
production  of  petroleum.  Now  the  Rus- 
sian Empire  yields  only  about  f)S  per 
cent,  as  much  oil  as  California  alone,  and 
not   much   more  than   Oklahoma. 
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General  Correspondence 


Air  Pump  Steam  Cylinders  Bursting  in 
Zero  Weather. 

Editor  : 

Being  interested  in  air  brakes,  I  have 
noticed  several  articles  written  by  sub- 
scribers of  your  paper  on  how  to  repair 
cracked  steam  cylinders.  While  there  are 
various  ways  of  repairing  cracked 
steam  cylinders  the  method  to  be  em- 
ployed depends  on  the  location  and  the 
kind  of  crack  you  have  to  repair.  I  do 
nut  think  that  those  who  are  interested 
in  air  brake  repairs  should  let  these  dif- 
ferent methods  of  how  to  repair  steam 
cylinders  on  air  pumps  be  a  final  cure 
for  this  evil,  but  I  believe  it  is  our  duty 
to  try  and  find  a  way  to  prevent  these 
cylinders  from  freezing  so  as  not  to  have 
any  to  repair. 

From  my  experience  with  broken  steam 
cj'linders  and  what  I  believe  to  be  re- 
sponsible for  90  per  cent,  of  the  bursted 
steam  cylinders  due  to  freezing  after 
various  precautions  have  been  taken  to 
prevent  it.  The  company  with  which 
I  am  employed  has  adopted  as  standard 
for  their  9]^  and  11-inch  pump  the  West- 
Inghouse  right  and  left  reversible  pass- 
age steam  cylinders.  With  the  adoption 
ot  this  type  of  cylinders  we  came  to  the 
conclusion  that  this  was  the  cylinder  we 
wanted  from  the  fact  that  it  could  be 
made  to  suit  the  right  or  left  hand  side 
of  the  boiler  without  running  the  pipe 
aiound  the  pump  as  is  the  case  when  the 
direct  passage  right  hand  cyhnder  is  ap- 
plied to  left  side  of  boiler.  But  I  believe 
we  failed  to  realize  at  that  time  that 
these  reversible  passages  form  water  and 
air  traps,  and  they  will  do  more  damage 
in  one  winter  due  to  freezing  up  and 
bursting  than  the  direct  passage  cylinder 
would  do  in  ten  winters  with  equal 
amount  of  cylinders  in  service.  The 
shop  where  I  am  employed  turns  out 
an  average  of  100  pumps  per  month, 
and  nearly  all  cracked  steam  cylinders 
are  sent  to  this  station  for  repairs  from 
;ine  of  road,  and  my  experience  has  been 
t'lat  99  per  cent,  of  the  cracked  cylinders 
received  by  me  for  repairs  are  the  right 
and  left  hand  reversible  cylinder;  and 
from  careful  checking  and  investigations 
1  decided  that  they  were  an  expense  in- 
stead of  a  benefit  to  the  company  and  I 
have  recommended  that  they  adopt  a 
direct  passage  left  hand  cylinder  as  shown 
on  sketch  enclosed.  This  type  of  cylinder 
I  believe  will  be  a  great  benefit  and  de- 
crease the  amount  of  b'.'rsted  steam  cylin- 
ders to  a  fraction,  while  I  realize  the 
direct  passage  right  hand  cylinder  is 
equally    as    good    as    the    one    shown    in 


sketch  as  far  as  safety  is  concerned,  yet 
it  has  its  objections  on  account  of  having 
to  run  the  live  steam  and  exhaust  pipe 
around  the  pump  when  pump  is  placed 
i-n  left  side  of  boiler.  The  right  and  left 
hand  cylinder  may  be  a  benefit  in  a  way, 
V  here  some  railroads  have  some  pumps 
on  right  and  some  on  the  left  hand  side 
of  boiler;  but  as  nearly  100  per  cent,  of 
the  engines  on  the  railroad  have  the  pumps 
on  the  left  hand  side  of  boiler,  I  cannot 
see  any  benefit  in  holding  to  this  class  of 
cylinder  when  the  evidence  shows  that 
many  of  the  bursted  cyHnders  are  of  this 
type.  I  would  be  pleased  for  everybody 
concerned  to  get  in  on  this  subject  and 
otTer  as  much  criticism  for  or  against 
these  recommendations  as  thev  can  so  we 


IMPROVED  .MR  PUMP  STE.-VM  CYLINDER. 

may  be  able  in  the  near  future  to  correct 
this  expensive  and  troublesome  proposi- 
tion. 

Wm.  S.  Everlv, 
Foreman  Air  Brake  Repairs. 
Mt.  Clare  B.  &  O.  R.  R.,  Baltimore.  Md. 


The  Electric  Locomotive. 

Editor  : 

The  general  tendency  among  European 
engineers  seems  to  be  strongly  in  favor 
of  the  multiple-unit-control  system  in 
which  a  fair  proportion  of  the  coaches 
of  each  train,  usually  one-half  or  one- 
third  have  their  own  motors.  On  the 
other  hand  it  is  possible  that  a  modifica- 
tion of  the  electric  locomotive  from  the 
present  types  may  influence  its  position 
as  a  tractive  machine.  In  Great  Britain 
all  the  electric  railways  employ  motor 
coaches,  sometimes  with  trailers  attached, 
instead  of  electric  locomotives.  On  the 
London  underground  railway  a  number  of 
electric  locomotives  are  no  doubt  at  work, 
but  they  are  employed  to  haul  steam 
trains,  which  have  come  in  from  the  main 
provincial   railway  system.     There  are  a 


liiiited  number  of  small  electric  loco- 
motives employed  for  hauling  in  mines 
and  on  other  industrial  lines;  whilst  on 
the  Continent  a  number  of  lines  employ 
locomotives  of  this  type.  In  the  United 
States  there  are  several  notable  examples 
of  railways  employing  electric  locomo- 
tives for  normal  passenger  traffic. 

Commercial  electric  locomotives  take 
current  from  wires  or  rails  fed  from  a 
central  power  station,  just  as  do  motor- 
coaches  in  trains  on  the  multiple-unit- 
control  system.  Thus  apart  from  the 
trains  themselves,  the  two  systems  are 
on  an  equal  footing.  In  Great  Britain  the 
electrification  has  only  been  applied  to 
passenger  traffic,  thus  on  one  line  run- 
ning out  of  Liverpool  goods  trains  are 
rtil!  hauled  by  steam  locomotives,  although 
passenger  trains  have  used  the  competing 
system  for  some  time.  The  most  impor- 
iant  need  of  a  busy  traction  system,  such 
as  occur  in  the  suburban  districts  of  large 
centres  of  population,  is  for  high  speed 
trains  of  moderate  length,  run  at  very 
frequent  intervals.  Trains  which  gather 
roeed  rapidly  are  essential  and  the  mul- 
tip'.e-unit  system  possesses  mirked  ad- 
vantages in  this  respect.  It  also  possesses 
advantages  in  the  case  of  trains  running 
•.nto  terminal  stations;  this  advantage  be- 
.'■ife  probably  more  marked  in  the  case  of 
suburban  lines  radiating  from  a  large 
town.  The  electric  locomotive  as  it  at 
present  exists  possesses  certain  advan- 
tages also.  It  enables  electrification  to  be 
c.Trried  out  with  a  minimum  expenditure 
on  new  rolling  stock;  it  avoids  the  use 
of  electric  power  cables  on  passenger 
coaches  and  thus  reduces  shock  and  fire 
risks,  and  it  facilitates  the  hauling  of 
steam  passenger  or  goods  trains  over  an 
electrified  section.  The  electric  locomo- 
tive has  not  yet  been  designed  for  goods 
traffic,  but  for  suburban  passenger  traffic 
the  advantages  of  the  steam  locomotive 
are  more  than  offset  by  their  disadvan- 
tages. 

.\  new  type  of  electric  locomotive  was 
introduced  early  last  summer,  which  em- 
bodies features  which  materially  modify 
the  case  for  and  against  the  electric  loco- 
motive. It  is  known  as  the  Reid-Ramsay 
locomotive  and  is  in  effect  a  travelling 
electric  power  station.  It  consists  of  a 
lioilcr.  an  electric  generator  driven  by  a 
tteam  turbine  and  one  or  more  electric 
motors  coupled  to  the  driving  wheels.  .\s 
compared  with  the  steam  locomotive  it 
possesses  two  principal  advantages.  Re- 
duction of  the  coal  consumption  by  ap- 
proximately fifty  per  cent,  and  superiority 
as  a  traction  machine.    The  improved  coal 
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consumption  is  obtained  by  employing  an 
economical  type  of  steam  turbine  in  place 
of  a  simple  expansion  and  therefore  rela- 
tively uneconomical  reciprocating  engine, 
nho  by  working  condensing.  As  regards 
traction  characteristics  the  electric  motor 
can,  if  a  proper  supply  of  power  is  avail- 
able, exert  a  much  greater  pull  at  low 
than  at  high  speeds  and  hence  can  acceler- 


qrired;  moreover  no  heavy  expenditure 
iieed  be  made  on  electric  power  stations 
and  the  transition  from  direct  steam  to 
electric  traction  can  be  made  as  gradually 
as  desired  and  extended  just  so  far  as 
experience  may  prove  desirable ;  the  sys- 
tem can  be  withdrawn  should  an  un- 
profitable extension  have  been  made. 
'I'hroiigb    runniu.ij    is    also    not    interfered 


ations  which  are  desirable  in  the  most  ex- 
acting class  of  suburban  service.  Both 
these  disadvantages  could  be  partially 
overcome  by  placing  the  motors  on  the 
coaches  instead  of  the  locomotive.  Mul- 
iip'e-unit  driving  would  be  secured  and 
shunting  of  locomotives  at  terminal  sta- 
tions would  then  be  unnecessary;  on  the 
other  hand  this  would  add  very  consider- 
ably to  the  weight  of  the  train.  Generally 
fhe  turbo-electric  locomotive  shows  to 
most  advantage  for  main  line  traction 
.ind  to  least  advantage  for  a  heavy  subur- 
iian  traiSc  running  into  a  busy  terminal 
station,  over  a  road  involving  frequent 
nops  and  high  average  speeds.  The  same 
may  be  said  of  an  electric  locomotive  in 
uhich  an  oil  or  .gas  engine  is  substituted 
^iir  a  steam  turbine;  the  former  would 
still  further  reduce  fuel  costs  that  would 
be  more  costly  in  the  first  place  and 
uDuld  have  to  be  heavier. 

Th.  Osborne, 
Manchester.  Eii'^hind. 
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ate  a  train  rapidly  after  a  stop ;  a  feature 
of  special  importance  for  suburban  traffic 
bu-  less  so  for  goods  traffic.  On  the  other 
iiand  the  maximum  pull  which  a  steam 
locomotive  can  exert  is  limited  by  the 
boiler  pressure  and  the  diameter  of  the 
c  linders,  but  is  independent  of  the  speed. 

The  steam  turbo  generator  of  the  re- 
cently introduced  electric  locomotive  runs 
at  constant  speed  whatever  the  train  speed 
and  can  therefore  develop  its  maximum 
power  whenever  required,  as  when  the 
train  is  accelerating;  it  follows  that  within 
limits  the  steam-electric  locomotive  can 
accelerate  as  rapidly  as  an  externally  fed 
locomotive  and  certainly  more  rapidly 
than  the  steam  locomotive.  Indeed  it  will 
probably  be  found  that  the  limits  to  ac- 
celerating power  above  mentioned  are  set 
by  the  adhesive  power  of  the  driving 
wheels,  which  being  limited  by  the  dead 
weight  of  the  locomotive  may  be  insuf- 
ficient for  very  high  accelerations,  such 
as  arc  required  for  the  most  exacting 
si:burban  lines.  Tlic  advantages  of  the 
steam  electric  locomotive  over  steam  trac- 
tion are  definite  and  .areat ;  its  disad- 
vantages can  only  be  fully  determined  by 
more  extended  experience ;  it  is  highly 
probable  that  the  electric  locomotive  will 
tost  more  than  the  ordinary  reciprocating 
tteani  locomotive  and  it  is  also  possible 
that  it  may  be  more  costly  in  repairs  and 
maintenance. 

A  comparison  of  the  turbfi-electric  lo- 
comotive with  other  forms  of  electric 
irJiCtion  suggests  that  the  irnier  possesses 
the  very  great  advantage  of  not  requiring 
.-'uy  modification  or  additi-n  to  the  per- 
manent way.  No  electric  cables,  overhead 
••vires,  or  collector  and  return  rails  arc  re- 


vv!th  in  the  slightest  degree;  these  ad- 
vantages of  this  type  of  electric  locomo- 
•  ive  would  weigh  most  heavily  in  the  case 
of  main  line  traffic.  So  far  the  estimated 
capital  expenditure  involved  in  a  normal 
electrification  has  proved  prohibitive  in 
Great  Britain  on  the  main  trunl<  lines; 
there   being   mi    reason    to    think    that    re- 


in Chile. 

EniTi  R : 

Tlie  Central  Railway  in  Chili  beginning 
at  Valparaiso  and  ending  at  Puerto  Montt 
al  out  13,000  kilometers,  is  divided  in 
four  sections.  Among  these,  the  third  sec- 
tion, with  headquarters  at  Concepcion  has 
been  the  foremost  for  its  better  shop  or- 
ganization and  road  service.  From  its 
early  days  til!  now  its  motto  is  "Labor 
and  Cleanness"  {Trabajo  i  Limpieza,  m 
Spanish.)  proving  in  this  manner  that 
the    seed    spread    by    the    pioneer    British 


FIRST  L<J((iMiiTl\  K   lU-ILT   IX   CIIII.K    WITH   \\-\LSt  I  L\K  RTS   VAI.VI".   GK.VR. 


dncecl  operating  costs  and  increase<l 
revenue  would  between  them  pay  for  the 
capital  outlay.  On  the  other  hand  some 
oi  the  special  advantages  of  normal  elec- 
trification woidd  be  lost. 

The  increased  capacity  of  teminal  sta- 
tions which  results  from  an  electrification 
' -1  the  multiple-iuiit  system  would  not  be 
obtained,  nor  would  the  very  high  aceeler- 


(h-ivers  and  shop  men  30  years  ago  grew 
strong   in   growth   and   maintenance. 

As  an  evidence  of  the  spirit  of  progress 
on  this  third  section  I  enclose  three  photo- 
graphs. The  first  one  showing  a  group  of 
scholars  of  the  first  school  for  drivers  and 
firemen  opened  on  the  State  Railway  of 
Chili.  The  second  shows  engine  No.  116 
built   at   Concepcion   shop   under   supcrvi- 
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sitn  of  Mr.  Jorge  Beaumont,  chief  en- 
gineer, having  on  this  locomotive  the  pe- 
culiarity that  it  is  the  first  one  equipped 
with  the  Walschaerts  gear  made  in  Chile, 
being  designed  by  Mr.  J.  Aldea,  assistant 
engineer.     The  third  (ihotograph  shows  a 


is  a  kink  that  would  be  a  saver  of  time 
and  of  many  other  things  to  a  man 
running  a  4-4-2,  or,  in  fact,  any  engine 
that  has  to  start  a  heavy  train. 

Slipping    is    probably    considered    in- 
significant   by    most    railroad    men,    l)ut 


GROUP  OF  OFFRl.M.S  OF  THE   ST.\TE  RAII.W.W  OF  CIIII.E. 


group  with  these  gentlemen  and  the  niana- 
j-er  of  the  section  at  the  center.  In  the  back- 
ground is  Mr.  S.  Gray,  a  very  old  friend 
of  Railway  and  Locomotive  Engineering 
?nd  the  most  enthusiastic  instructor  of  the 
shop  boys. 

Heriberto  Munoz  B. 
Concefcion,  Chile. 


slipping  many  times  every  day  in  the 
year  will  show  on  coal,  water  and 
wear,  \Vm.  G.   Landon. 

AVtc   York,  X.   Y. 


The    Use    of    Sand. 
Editor  : 

1  read  with  interest  the  article  on 
sand,  by  Mr.  F.  E.  Patton.  I  have  often 
seen  a  certain  engineer  start  his  train 
of  seven  Pullmans  and  his  engine  rare- 
ly slips.  His  engine  is  a  4-4-2,  which  is 
tlie  most  slippery  type  of  engine  used 
in  this  country,  especially  if  equipped 
with  the  Walschaerts  or  other  radial 
gear,  as  this  particular  engine  is.  .Ml 
his  starts  are  made  from  a  point 
where  he  backs  up  to  the  train,  so  that 
there  is  no  sand  under  the  drivers  at 
the  start,  when  the  chance  of  slipping 
is  greatest.  The  way  he  does  it  is  as 
follows:  First  he  starts  the  sand,  then 
opens  the  throttle  but  does  not  open  llic 
cylinder  cocks.  If  the  slack  is  pulled 
out  of  the  train  and  each  of  the  cranks 
are  on  an  eighth,  the  train  probably 
will  not  start.  Many  engineers  would 
take  up  slack  in  such  circumstances. 
This  one,  however,  w-aits.  The  cylin- 
der cocks  being  closed,  the  pressure  in 
the  cylinders  gradually  increases  with 
the  result  that  in  less  than  ten  seconds 
the  engine  has  started  the  train  witli- 
out  slipping.  It  is  seldom  that  tiie 
method  fails  and  that  he  has  to  take  np 
slack.  As  soon  as  the  wheels  are  turn- 
ing he  opens  the  cylinder  cocks.   Tlii.'S 


Pay-Car  Engine. 

Editor  : 

To  anyone  fond  of  locomotives,  I  mean 
1o  those  who  look  upon  an  engine  as 
something  more  than  a  mere  machine  to 
pull     trains    with,     tlic    jiresent     tendency 


a  few  special  engines  have  always  been 
li'ted  up  for  the  use  of  the  ufticers  of 
the  road,  etc.  The  machines,  while  stand- 
ard in  all  essential  particulars  with  others 
on  the  system,  have  a  few  little  touches 
V.  hich  give  them  an  individuality  and  make 
them  objects  of  admiration  for  the  men 
•.vho  run  them. 

The  accompanying  photograph  shows 
Philadelphia,  Wilmington  and  Baltimore 
Railroad  locomotive  No.  5180,  the  engine 
uliich  hauls  the  pay  car  over  this  division 
iif  the  P.  R.  R.  The  engine  is  of  the 
American  type,  known  as  old  Class  P  or 
new  Class  D-13a,  and  was  built  at  the 
company's  shops  in  Altoona  in  1892.  The 
cylinders  are  IS'/i  x  24  inches  and  drivers 
68  inches  in  diameter.  As  will  be  seen, 
the  engine  has  highly  polished  cylinder 
head  covers,  bell,  hand  rails,  safety  valves, 
whistle,  etc.,  and  handsome  wheel  covers 
over  the  drivers.  Mr.  Lewis  Brown,  of 
Wilmington,  the  engineer,  is  very  proud 
of  the  engine  and  keeps  her  in  splendid 
shape. 

Older  P.  R.  R.  men  will  remember  when 
all  the  passenger  engines  of  this  road  were 
fitted  up  in  a  similar  manner  to  5180,  but 
about  twelve  years  ago  the  company  did 
away  with  the  extra  finish  on  all  but 
special  engines. 

The  photograph  was  taken  near  the  old 
Bay  View  roundhouse,  a  short  distance 
out  of  Baltimore,  Md. 

Hugh  G.  Boutell. 

U'ashiiiglou,  D.  C. 


New   False   Valve   Seat. 
Editor  : 

In  regard  to  the  necessary  operation 
in  attaching  a  new  false  valve  seat, 
begin  by  truing  up  the  cylinder,  or  what 


.\  PEXNSVI.'vW.VIA  r.WCAK  ENGINE. 


toward  highly  standardized  motive  power 
on  our  railroads  has  done  nuich  to  do 
away  with  the  individuality  of  different 
engines. 

Therefore  it  is  interesting  to  find  one 
toad,  the  greatest  in  the  United  Slates. 
where  a  somewhat  ditTerent  p^'licy  pre- 
vails. In  spite  of  the  fact  that  the  Penn- 
sylvania Railroad  was  the  first  road  to 
establish  a  class  of  standard  locomotives. 


IS  left  of  the  old  valve  seal,  cillur  with 
a  valve  facing  machine  or  by  h.ind:  I'rinu 
the  seat  to  a  good  bearing:  al'^o  the  T  )t- 
tom  of  the  false  valve  seat,  fiiiiui;  the  >ne 
to  the  other  and  finishing  wuh  a  .scraper. 
If  the  seat  has  wings  to  fit  inside  the 
steam  chest,  first  screw  the  corner  steant 
chest  studs  into  place  at  cacli  "f  the  four 
corners,  then  clamp  the  faUe  scat  true 
with  the  edges  of  the  stcsm-pr.rts  in  the 


so 
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cylinder  or  old  seat.  Then  put  on  the 
steam  chest  and  scribe  each  of  the  four 
wings  inside  of  the  steam  chest ;  then  re- 
move the  steam  chest  and  false  seat  and 
have  the  ends  of  the  wings  jumped  off  or 
fit  and  file  them  to  fit  the  steam  chest. 
If  the  false  seat  has  no  wings,  tlien  on  the 
face  of  the  old  seat  drill,  counterbore  and 
tap  about  sixteen  holes  for  screw  bolts, 
placing  two  or  three  in  each  bridge. 
Screw  the  bolts  down  solid,  tapping  the 
seat  lightly  with  a  hand  hammer  to  see 
tliat  each  bolt  is  tight.  If  the  tap  bolts 
are  of  brass  cut  them  off  flush  with  the  face 
of  the  valve  seat,  but  if  they  are  of  wrought 
iron  cut  them  off  so  that  tlie  top  of  each 
head  will  be  one-sixteenth  of  an  inch  be- 
low the  face  of  the  valve  seat.  After 
all  the  bolts  are  in  place  use  a  face  plate 
and  bring  the  valve  seat  to  a  good 
bearing. 

As  a  finishing  to  the  job  try  the  valve 
that  is  to  be  used  on  the  engine  on  the 
seat  to  which  it  belongs  and  see  that 
there  is  no  rocking  or  other  inequality 
on  the  two  faces.  The  tendency  of  the 
valve  itself  to  be  slightly  warped  on  the 
planing  machine  is  very  great.  The  fac- 
ing of  the  two  bearings  need  not  be  very 
exact,  as  the  friction  incident  to  the 
motion  of  the  valve  will  soon  bring  the 
joints  to  a  perfect  bearing,  but  there 
should  be  no  warp  on  the  faces  to  start 
with. 

S.   Macle.w. 

Philadelphia,  Pa. 


B  is  the  receiver  tank.     C  is  the  water, 
and  D.  D.  D.  is  a  copper  screen. 

J.    G.    KOPPEL. 

Montreal,  Canada. 


ADJUSTAHLE  SP.\NN"ER. 

Spanner,  Grease  Press,  and  Oil  Filler. 
Editor  : 

The  accompanying  illustration  shows  a 
home  made  union  spanner  or  wrench, 
which  has  been  found  to  be  very  handy 
in  dismantling  or  coupling  up  locomotive 
injector  piping.  It  has  the  advantage  of 
adapting  itself  to  two  or  three  different 
sizes  of  union  nuts,  and  as  is  shown  by 
the  drawing  is  very  easy  of  construction. 

The  second  drawing,  or  Fig.  A,  shows 
a  home-made  grease  press  for  pressing 
locomotive  main  and  side  rod  grease  to 
proper  size  to  suit  the  plug  holes  on  the 
side  rods.  A  is  the  main  body  standing 
on  four  bolts  F.  B  is  the  collar  that  fits 
the  opening  at  C.  D  is  the  piston  that 
fits  the  cylinder  E.  The  piston  D  is  tight- 
ened up  on  hydraulic  press,  which  is 
found  in  many  roundhouses,  with  the 
screen  G. 

Also  Fig.  B  is  a  home-made  oil  filler 
for  filtering  the  oil  A   into  the  oil  tank. 


y^is^isLji^ 


^^^^^^^^^^^^J5^ 


FIG.   A.     GREASE  PRESS. 

Improved  Reversing  Plate. 

Editor  : 

Attached  drawing  shows  the  details  of 
an  improved  method  of  preventing  air 
pump  failures  from  occuring  on  account 
of  loose  and  broken  reversing  plate  bolts, 
which  frequently  occurs  when  the  original 
^S-inch  bolts  are  in  use,  and  which  are 
tapped  with  the  head,  and  in  our  past  ex- 
lerience  were  often  breaking.  The 
method  shown  in  the  drawing  makes  use 
of  j4-inch  bolts,  which  reach  through  the 
head  and  are  riveted  over  on  the  bottom, 
and  forms  a  very  solid  and  durable 
method  of  construction.  The  plates  are 
counterbored,  four  at  a  time,  by  being 
held  in  a  jig,  the  jig  being  securely  bolted 
to  the  face  plate  of  a  lathe.  The  points 
of  the  bolts  are  drilled  so  as  to  afford  a 
ready  means  of  riveting  and  filling  the 
counterbore  referred  to.     Since  adopting 


Sand  Pipes. 

Editor  : 

In  regard  to  use  of  sand  on  locomotives 
it  is  something  which  is  either  not  thor- 
oughly understood  by  the  parties  that  de- 
sign the  engines,  or  does  not  receive  the 
attention  which  it  deserves.  There  seems 
to  be  no  clear  understanding  of  what 
takes  place  after  the  sand  leaves  the  box, 
as  by  measurement  I  find  that  numbers 
of  engines  have  sand  pipes  which  point 
directly  to  the  rail  at  right  angles  and 
deliver  the  sand  at  a  distance  of  8  ins. 
to  16  ins.  from  the  point  where  the  lead- 
ing wheel  tire  touches  the  rail,  and  such 
pipes  are  almost  utterly  useless  when  the 
locomotive  is  moving  at  less  than  12  to 
IS  miles,  and  sand  will  not  remain  on 
rail  (except  in  very  small  quantities), 
vibrating  under  the  heavy  load  to  which 
it  is  subjected  by  the  present-day  locomo- 
tive. Now,  the  sand  is  started  from  the 
box  by  air  under  a  high  pressure  and,  as- 
sisted by  gravity   for  a  distance  varying 


FIG.   B.     OIL  FILLER. 

from  8  ft.  to  12  ft.,  strikes  the  rail  so  far 
ahead  of  the  driver  and  with  such  vio- 
lence that  there  is  little  left  for  the  pur- 


IMPROVED   REVERSING   PLATE. 


this  method  of  securing  the  reversing 
plate  we  have  been  free  from  the  old 
troubles. 

Chas.   Markel, 
Shop  Foreman,  C.  &  N.  W.  Ry. 
Clinton,  Iowa. 


pose  of  increasing  the  adhesion  of  the 
engine  as,  theoretically,  the  factor  of  ad- 
hesion may  be  sufficiently  high  for  the 
modern  locomotive  just  out  of  the  works; 
but  as  the  pounds  about  the  engine  de- 
velop and  the  tires  chill  from  slipping,  it 
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becomes  almost  impossible  to  handle  a 
tonnage  train  over  the  ordinary  division 
even  with  good  rail  conditions,  with  one 
box  of  sand  and  not  break  the  train  in 
two.  I  would  suggest  that  the  sand  be 
closely  looked  after  as  to  quality,  and 
that  engine  be  equipped  with  pipes  bent 
parallel  with  rails  and  delivering  the  sand 
54-in.  pipes  to  the  point  where  rail  and 
tire  come  in  contact.  C.  D.  Smoot, 

Russell,  Ky,  C.  &  O.  Railway. 


James   J.    Hill   on   Railroad   Problems. 

The  present  condition  of  railway  prop- 
erty in  the  United  States  is  very  serious, 
according  to  views  expressed  by  James 
J.  Hill  in  the  New  York  Sun.  He  says 
they  are  on  the  brink,  and  then  compares 
railroads  to  a  bottle  which  has  grown 
and  grown  without  any  enlargement  be- 
ing made  on  the  neck. 

What  railroads  and  the  public  are  suf- 
fering from  is  the  want  of  proper  termi- 
nal facilities.  Railroad  terminals  can  be 
compared  with  harbors.  They  are  ac- 
tually the  most  valuable  harbors  used  by 
national  commerce.  The  nation  furnishes 
money  to  provide  adequate  harbors  on 
the  Great  Lakes  and  on  the  seaboard. 
The  railroads  do  not  ask  that  the  govern- 
ment furnish  the  money  for  their  termi- 
nals, notwithstanding  such  places  are 
vastly  essential  to  the  movement  of  trade. 
What  the  railroads  do  ask  is  that  the  na- 
tion shall  smooth  the  way  and  make  easy 
the  task  of  those  whose  business  it  is  to 
provide  necessary  terminals. 

The  cost  of  congesting  railroad  traffic 
is  tremendous.  When  traffic  is  blocked 
and   cars,   unable  to   move    are   lying   in 


As  there  are  about  thirty  such  terminals 
through  which  these  cars  must  move  we 
have  made  a  good  basis  of  comparison. 
For  instance,  if  each  car  passed  through 
one  terminal  only  once  a  year  (at  pres- 
ent they  pass  several  times),  7,858  cars 
would  have  to  pass  through  this  terminal 
every  day  in  the  year  to  move  the  freight. 
Now  5,000  cars  a  day  are  enough  to  choke 
utterly  the  largest  terminal  in  this  coun- 
try. Tomorrow  there  may  be  worse  con- 
ditions—7,858  cars,  perhaps.  Yes,  our 
greatest  menace  is  the  crippling  con- 
gestion 


tons  of  bituminous  coal,  and  two  others, 
Lackawanna  and  Luzerne,  produced  more 
than  51,000,000  long  tons  of  anthracite. 


Jobs  for  Engineers. 
The  United  States  Civil  Service  Com- 
mission announces  an  open  competitive 
examination  for  engineer,  sawyer  and 
general  mechanic,  for  men  only,  on  Feb- 
ruary 5,  at  the  Custom  House,  New  York. 
From  the  register  of  eligiblcs  resulting 
from  this  examination  ccrtilication  will 
be  made  to  fill  a  vacancy  in  this  position 
So   the   only   solution   of   our    railroad     at  $1,200  a  year  in  the  Indian  Service  at 


problem  is  to  enlarge  the  terminals,  and 
that  is  a  question  of  money— a  vital  ques- 
tion for  the  railroads  today.  Every  think- 
ing railroad  man  in  the  country  is  won- 
dering if  his  line  will  be  free  to  attempt 
this  tremendous  task  under  such  condi- 
tions as  will  make  it  a  feasible  thing  and 
not  a  miracle. 

During  the  first  seven  months  of  1912 
the  operating  revenues  of  our  railroads 
increased  3.3  per  cent.,  as  compared  with 
the  same  period  in  1911.  At  the  same 
time  operating  expenses  increased  4.9 
per  cent.  So  the  net  operating  revenue 
of  the  railroads  actually  decreased  in 
the  last  year  .5  per  cent.  Also  when  ad- 
ditions to  taxes  and  other  incidental  ex- 
penses become  known  the  revenue  will 
fall  off  still  further.  Under  the  existing 
method  of  rate  regulation  the  decline  in 
net  earnings  of  our  railroads  is  assured. 
It  is  not  very  hard  to  see  why  the 
railroads  are  not  having  an  easy  time 
obtaining  money.  The  properties  of 
many  systems  are  already  encumbered  to 
the  limit  of  credit  and  solvency.    Ten  or 


Fort  Belknap  Agency,  Montana. 

The  appointee  to  this  position  will  be 
required  to  operate  a  steam  sawmill  in 
the  manufacture  of  ordinary  lumber;  to 
scale  and  mark  timber  for  cutting ;  to  run 
a  traction  engine  and  threshing  outfit, 
and  to  make  necessary  repairs  to  the 
machinery. 

Competitors  will  be  examined  in  the 
following  subjects :  Practical  questions, 
experience  in  handling  steam  engines  and 
boilers  and  pumps,  experience  and  quali- 
fications as  sawyer,  experience  and  quali- 
fications as  general  mechanic. 


railroad  yards  the   railroads  lose  a  por-  f^ftggj,  years  ago  4  per  cent,  would  bring 

tion  of  their  earnings.    The  business  man  j^^     capital     for     railroad    improvements. 

loses  a  larger  share  of  his  trade.     Often  Today    some    of    our    strongest    roads 

the    workingman    loses    his    employment.  ^^^^^  ^^^  41^   p^r  cent,   for  new  capital. 

Industry  cannot  do  any  more  than  crawl  .^-^^^  ^.^^^^5  ,,^4  ^^  ^cjl  ]^nown  the  rate 


along  on  the  edge  of  salvation  when  rail 
road  channels  are  blocked. 

Give  us  a  big  crop  or  a  revival  of  busi- 
ness and  the  railroads  congest.  Instantly 
the  public  assumes  that  if  enough  cars 
can  be  moved  on  schedule  time  from  one 
point  to  another  the  railroads'  trouble  is 
at  an  end.  That  is  wrong.  Railroads 
need  greater  movement  of  cars.  Do  you 
know  that  the  average  movement  of  a 
freight  car  is  about  twenty-four  miles  or 
two  hours  a  day?  Most  of  the  time  lost 
is  consumed  at  terminal  points  where 
there  is  not  enough  room  to  handle  the 
traffic.  Bring  more  cars  into  use  and  you 
swell     instead     of     reduce     the     trouble. 


has  advanced  2  per  cent,  in  little  more 
than  ten  years.  The  great  sum  that  the 
railroads  need  today  can  only  be  had  on 
condition  that  the  new  capital  is  abso- 
lutely secure.  Railroads  can  pay  money 
only  as  they  are  permitted  to  earn  it. 
Today  they  are  on  the  brink.  It  is  up 
to  the  nation  to  suffer  the  consequences 
if  the  railroads  are  not  allowed  to  work 
out  their  own  salvation.  They  alone 
can   do  it. 


High  Food  Prices. 

In  discussing  the  high  cost  of  living, 
don't  forget  Iquitos.  That  town  is  in  the 
heart  of  the  great  rubber  district  of  the 
upper  Amazon  valley.  It  is  a  Peruvian 
city,  though  its  shipments  of  rubber  go  to 
the  outside  world  through  the  entire 
width  of  Brazil  to  the  Atlantic.  2.500 
miles  distant  When  steamers  from  Eu- 
rope, Argentina  or  North  America  are 
delayed  in  coming  up  the  river,  flour 
sometimes  sells  at  $25  to  $30  a  barrel, 
and  mutton  is  usually  about  50  cents  a 
pound,  in  United  States  money.  Veal 
brings  the  same  price,  but  beef  sells  at 
35  cents.  Potatoes  are  about  $8  a  bushel, 
butter  60  cents  a  pound  and  sugar  14 
cents.  Eggs  sell  at  $1.20  a  dozen,  or  10 
cents  apiece,  and  fresh  milk  is  worth  85 
cents  a  pint.  Ice  is  sold  at  5  cents  a 
pound  and  beer  50  cents  a  bottle.  It  costs 
6  cents  to  have  a  collar  washed,  and  25 
cents   for  a   shirt 


Why  Dentists  Use  Gold. 

Many  people  wonder  why  gold  is  used 

for  stopping,   and   are   apt   to   credit  the 

dentist   with    employing   it    for    his   own 

ends,  on  the  ground  that  he  can  charge 


Coal  Production. 

Austria-Hungary  is   the   fourth   largest 

coal  producing  countrv  in  the  world,  yet  more     and     get     correspondingly     larger 

Think  whaTwouId  hlppen  to\nroiheT     three    States    of    the    United    States    are  profits  than  would  be  the  case  if  he  used 

business  if  it  lost  the  use  of  its  machine     larger  producers.    Austria-Hungary  mined  any  baser  and  less  expensive  metal     Bu 

plant    for   twenty-two   hours   out   of   the     53,600.000  tons   of  coal   in   1910.  but  this  the  suspicious  ones  may  be  reassured  that 

twentv-four!      That's    what    happens    to     was  less  than  one-fourth  of  Pennsylvamas  there    '«    no    ground    ^''^"^"^  /;;    "^"^^ 

the  railroad  on  its  freight  car  proposition,     production   for   1911.  and   West   Virginia  idea.,  and    hat  the  rea    rc...on    .using 

In  1910  the  railroads  carried  1,849.906.-     produced    nearly    60,000.000    and    Illinois  god  is  that  .will  «-^';.:"    .;^';-  '"^^ 

101  tons  of  revenue  freight    At  the  aver-     53,680,000   tons.    Two    counties    alone    in  will   successfully  resist  ''^^J^^*' "";/;''« 

age  load   of  215   tons  per  car  it  would     Pennsvlvania-Fayette     and     Westmore-  acids  and  fluids  of  the  mouth,  hence  it  ts 

take  S041,y  cars  to  move  this  freight     land,  produced  more  than  50,000,000  short  unequalled  a,  a  prescr^-at.ve  for  the  teeth. 
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4-6-0  Type  Locomotives  for  the  Central  Railroad  of  New  Jersey 


For  many  years  the  ten-wheeled  or 
4-6-0  type  of  locomotive  has  been  popu- 
lar for  fast  freight  service,  and  has 
proved  an  efficient  and  reliable  type  of 
power,  especially  on  lines  having  mod- 
erate grades.  It  is  now  being  super- 
seded, on  a  numl)er  of  roads,  by  the 
Pacific  type,  which  has  greater  relative 
steaming  capacity,  and  is  better  suited 
to  the  use  of  high  volatile  coal  because 
of  the  ample  furnace  depth  and  volume 
which  can  be  provided.  Where  anthra- 
cite is  used  as  fuel,  however,  an  ex- 
ceptionally deep  furnace  is  not  essen- 
tial to  complete  combustion.  The 
grate  can  then  be  placed  above  the 
driviuK   wheels,   and   the   use   of   trailing 


through  two  circular  doors,  which  are 
16  ins.  in  diameter  and  placed  w'ith 
their  cehters  38  ins.  apart.  The  firebox  is 
built  with  a  short  combination  chamber  or 
D-head.  The  throat  is  necessarily  shal- 
low, and  the  D-head  protects  the  tube 
ends  from  extreme  changes  of  tempera- 
ture. The  forward  end  of  the  firebox 
crown  is  supported  by  three  rows  of 
expansion  stays,  and  flexible  stay-bolts 
are  freely  used,  as  883  are  distributed 
in  the  sides,  throat  and  back-head. 

The  steam  distribution  is  controlled 
by  13-in.  piston  valves  which  are  driven 
by  Walschaerts  gear  and  are  set  with  a 
lead  of  Vi,  in.  As  these  locomotives 
will    be    used    chieflv   on    level    districts 


working    pressure,    200    lbs.;    fuel,    fine 
anthracite;  staying.  Radial. 

Firebox — -Material,  steel;  length, 
122'/8  ins.;  width,  96'4  ins.;  depth,  fronts 
MVz  ins.;  depth,  back,  52Vi  ins.;  thick- 
ness of  sheets:  sides,  %  ins.;  back,  % 
ins.;  crown,  Ys  ins.;  tube,  %  ins. 

Water  Space — Front,  4   ins.;   sides,  4 
ins.;  back,  4  ins. 
Tubes — 

Material  Iron  Iron 

Thickness    No.  9W.G.    No.  12  W.G. 
Number  30  210 

Diameter         S'ls  ins.  2  ins. 

Length  13ft.  10%in.    13ft.  lO'Ain. 

Heating  Surface — Firebox,  190  sq. 
ft.;     combustion     chamber,     19    sq.    ft.; 
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Works,    Duilde 


w'heels  avoided  without  materially  re- 
ducing the  steaming  capacity  of  the 
locomotive.  F(ir  this  reason  the  ten- 
wheeled  t3'pe  is  proving  efficient  in 
high-duty  service,  both  freight  and 
passenger,  on  the  anthracite  roads. 

The  Central  Railroad  of  New  Jersey 
has  recently  recei\cd  from  The  Bald- 
win Locomotive  Works,  ten  Incoiiio- 
tives  of  the  4-6-0  type  which  are  ex- 
cellent examples  of  a  design  suitable 
for  either  freight  or  i>assengcr  service. 
These  engines  burn  fine  anthracite  and 
liave  boilers  of  the  modified  W'ootten 
type.  The  driving  wheels  are  69  ins. 
in  diameter,  thus  giving  them  good 
speed  capacity;  and  with  a  tractive 
force  of  36,.S00  lbs.  they  are  capa- 
t)Ie  of  handling  hea\y  trains.  They  are 
equipped  with  Schmidt  superheaters 
and  outside  steam  pipes. 

The  grate  is  composed  of  water- 
tulies  and  rocking  bars,  and  has  an  area 
of  SI. 6   sq.   ft.      Firing   is   accomplished 


where  comparatively  little  drifting  is 
done,  no  by-pass  valves  arc  applied  to 
the  cylinders. 

The  frames  arc  of  cast  steel.  5  ins.  in 
width.  Each  frame  is  made  in  one 
piece,  and  the  transverse  bracing  is 
most  substantial.  The  main  and  side 
rods  arc  of  forged  vanadium  steel. 

These  locomotives  are  litted  with 
steam  heat  and  air  signal  equipment,  so 
that  tliej'  can  lie  used  in  passenger  ser- 
vice when  necessary.  They  are  an  in- 
terestin.g  example  of  a  "combination 
locomotive,"  suitable  for  general  road 
service. 

The  principal  dimensions  are  as  fol- 
lows: 

Gauge — 4  ft.  SV-  ins. 

Cylinder.s — 23   ins.    x   28   ins. 

Valves — Balanced   piston. 

Piolier — Type,  Wontten.  Wagon-top: 
material,  steel;  diameter,  74  ins.;  thick- 
ness   of    sheets.    13-16    ins.    x    %    ins.; 


tubes,  2095  sq.  ft.;  total,  2304  sq.  ft.; 
grate  area,  81.6  sq.  ft. 

Driving  Wheels — Diameter,  outside, 
69  ins.;  diameter,  center,  62  ins.;  jour- 
nals, main,  10  ins.  x  12  ins.;  journals, 
others,  9M;  ins.  x  12  ins. 

Engine  Truck  Wheels — Diameter.  36 
ins.;  journals,  6  ins.  x  12  ins. 

Wheel  Base — Driving,  13  ft.  6  ins.; 
rigid,  13  ft.  6  ins.;  total  engine.  25  ft. 
2  ins.;  total  engine  and  tender,  35  ft. 
11%  ins. 

Weight— On  driving  wheels.  166,000 
lbs.;  on  truck,  front,  51.500  lbs.;  total 
engine,  217.500  lbs.;  total  engine  and 
lender,  360,000  lbs. 

Tender — W'heels,  number.  8;  wheels, 
diameter,  36  ins.;  journals.  S'i;  ins.  x  10 
ins.;  tank  capacity,  7500  gals.;  fuel,  12 
tons;  service,  freight. 

Engine  equipped  with  .Schmidt  super- 
heater. 

Superheating  surface,  477  sq.  ft. 
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General  Foremen's  Department 


International    Railway    General    Fore- 
men's Association. 

At  a  joint  meeting  of  the  Executive 
Committees  of  the  International  General 
Foremen's  Association,  the  Toolroom 
Foremen  and  the  Supply-men's  Asso- 
ciation, held  at  the  Sherman  House, 
Chicago,  last  month,  it  was  decided  to 
hold  the  next  convention  of  the  General 
Foremen's  Association  in  Chicago,  111., 
July  15-18,  1913,  at  the  Sherman 
House. 

Several   of   the   most   prominent   men 


of  more  than  usual  importance,  and  a 
very  interesting  convention  is  expec- 
ted. 


Markel's  Devices. 
Our.  readers  will  be  glad  to  learn 
that  several  of  Mr.  Charles  Markel's 
clever  devices  are  coming  into  service 
on  several  of  the  Western  roads.  In- 
deed, many  of  his  inventions  have  been 
in  use  for  a  period  of  years,  but  the 
present   year   sees   a   larger    instalment 


BOILER  SECTION  FOR  LOCOMOTI\ES  ON  CENTR.\L  K.  R.  OF  NKW  JERSEY. 


in  the  railroad  world  are  to  be  invited 
to  address  the  meetings  on  some  sub- 
ject of  special  interest.  It  will  be 
noted  that  the  convention  will  be  held 
one  week  earlier  than  last  year.  This 
is  for  the  purpose  of  accommodating 
the  Supply-men's  Association,  as  it  has 
been  arranged  that  the  Toolroom 
Foremen  are  to  meet  the  following 
week,  while  tlie  exhibits  are  still  in 
place. 

The  subjects  to  be  discussed  at  t!ic 
General  Foremen's  Convention  as  a:;- 
nounced   in   our  pages   last  month,   are 


of  some  of  his  more  important  im- 
provements on  locomotives.  Amon.g 
others  the  C.  &  N.  W.  Ry.  are  having 
built  at  the  Baldwin  Locomotive 
Works  29  switch  engines  which  will 
be  fully  equipped  with  the  Markel  Re- 
movable Drivin.g  Box  Brasses,  Flange- 
less  Shoes  and  Wedges,  Rcnioval)le 
Lateral  Motion  Plates  on  driving  boxe.-. 
and  Solid  End  Main  Rod.  The  same 
company  are  also  building  .S  switcli  en- 
gines for  the  C,  St.  P.,  M.  cS:  O.  Ry. 
that  are  completely  equipped  with  the 
Markel   devices.     They   are  0-6-0   type 


18  in.  X  24  in.  strukc,  superheater,  170 
lbs.  pressure. 

The  American  Locomotive  Co.  arc 
building  for  the  C.  &  X.  W.  Ry.  all  of 
which  will  be  equipped  with  the  Markel 
devices,  including  Lateral  Motion 
Plates  on  engine  truck  and  trailer 
boxes.  All  driving  boxes  on  this  lot 
of  engines  will  have  Removable 
Brasses  except  the  main,  which  will  be 
the  American  Locomotive  Co.'s  long 
bearing  boxes.  This  lot  of  engines  will 
consist  of  four  4-6-2  type  22  by  26-in. 
cylinders;  seven  4-6-2  type  25  by  26-in. 
cylinders;  forty-five  2-8-0  type  25  by 
32-in.  cylinders,  and  fifteen  of  the  2-8-2 
type  27  by  32-in.  cylinders.  These 
locomotives  will  all  be  equipped  with 
superheating  appliances,  with  steam 
pressures  varying  from  170  to  180  lbs. 

The  American  Locomotive  Co.  are 
also  building  for  the  C,  St.  P.,  M.  & 
O.  Ry.  all  of  which  will  be  equipped 
with  the  Markel  devices.  These  em- 
brace five  locomotives  of  the  4-6-2  type 
with  cylinders  25  by  28  ins.;  five  2-8-0 
type,  cylinders  25  by  32  ins.,  and  ten  of 
the  2-8-2  type,  cylinders  27  by  32  ins. 

These  devices  are  now  standard  on 
the  C.  &  N.  W.  Ry.  and  are  developing 
fast  on  other  railwaj's.  They  are  han- 
dled by  Th'e  Locomotive  Improvement 
Company,  Clinton.  Iowa.  It  may  be  ad- 
ded that  Mr.  Markel  has  been  employed 
for  a  number  of  years  as  shop  foreman 
at  the  C.  &  N.  W.  Railway  shops  at 
Clinton,  Iowa. 


Cutting  the  Rust  from  Bolt  Threads. 

If  the  threads  on  a  bolt  or  nut  are 
covered  witli  rust,  or  fit  tightly,  clean 
them  out  with  a  mixture  made  as  fol- 
lows: Mix  some  powdered  emery  with 
any  kind  of  grease  and  smear  the 
tlireaded  parts  both  inside  of  the  nut 
and  on  the  bolt,  then  turn  the  nut  on 
the  bolt  and  run  it  back  and  foth  over 
the  threads.  This  method  will  be 
found  cflfcctivc  even  in  the  most  stub- 
born cases. 


Filing  Soft  Metals. 

It  is  well  known  to  mechanics  that 
when  lead,  tin,  soft  solder  or  alum- 
inum are  filed,  the  file  is  soon  tilled 
with  the  metal  and  it  will  not  rut.  It 
rannot  be  cleaned  like  the  wood  rnsp 
by  dipping  it  into  hot  water  or  pourine 
boiling  water  over  it.  but  if  tl'.c  lilc  and 
(he  work  are  kept  wot  witli  water, 
there  will  be  no  trouMo  -".hatever. 
Roth  file  and  work  must  be  kept  thor- 
ouchlv  wet  at  all  t!nic<:. 
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Catechism  of  Railroad  Operation 


Questions  and  Answers. 
Second  Series. 

{Continued    from    page    444.) 

Q.  1.  (a)  What  are  the  necessary 
duties  of  an  engineer  before  attaching 
his  engine  to  the  train? 

(b)  What  precaution  should  be  taken 
if  any  work  or  repairs  have  been  made, 
such  as  valves  faced,  brasses  filed,  etc.? 

(c)  Why  is  it  bad  practice  to  disturb 
the  waste  on  driving  boxes  while  oiling 
round? 

(d)  Why  should  the  sand  from  both 
sand  pipes  strike  the  rail? 

Ans.  (a)  The  engineer  should  arrive  at 
the  roundhouse  in  ample  time.  He 
should  first  inspect  the  bulletin  board  and 
work  report.  Compare  his  watch  with  the 
standard  clock.  He  should  then  see  what 
fireman  and  engine  he  is  going  to  get.  On 
arriving  at  the  engine  he  should  try  the 
gauge  cocks  and  water  glass,  blow  them 
out  and  see  that  they  are  working  prop- 
erly and  register  the  proper  water  level. 
He  should  then  inspect  the  firebox,  tubes, 
sheets  and  crown-bolts,  make  sure  that 
they  are  in  proper  condition.  The  lubri- 
cator should  then  be  filled  and  the  pump 
started  as  soon  as  possible,  so  that  an  air 
pressure  can  be  obtained  in  order  to  test 
the  brakes.  While  charging  up  his  engine 
he  should  note  as  to  whether  the  pump 
charges  the  engine  in  the  proper  time. 
Also  while  the  air  pressure  is  charging 
up  he  should  proceed  to  oil  the  engine, 
and  while  oiling  around  he  should  inspect 
all  parts  of  the  engine,  such  as  springs, 
hangers,  equalizers,  sharp  flanges,  loose 
tires,  loose  nuts  and  bolts,  eccentric  straps 
and  rods.  He  should  also  try  all  set 
screws,  see  that  all  oil  holes  are  open, 
paying  close  attention  to  steps,  grab 
irons,  draw  bars,  hose  and  connecting  rods 
on  both  front  end  and  back  end  of  en- 
gine and  tender.  This  inspection  should 
be  made  as  soon  as  possible  in  order  that 
any  repairs  necessary  can  be  made  with 
as  little  delay  as  possible.  Both  injectors 
should  then  be  tried  with  full  steam 
pressure  if  possible.  When  the  air-brake 
equipment  is  charged  up  see  that  all  parts 
are  drained  and  blown  out,  tlicn  try  the 
brakes,  notint;  the  piston  travel  and  as  to 
whether  they  remain  applied  the  proper 
length  of  time.  See  that  the  pump  gov- 
ernor, brake  valves  and  feed  valves,  air 
gauges  are  all  working  properly.  Test  the 
bell  ringer,  sand  blowers  and  air  door 
device,  examine  head  light  and  signal 
lamps,  see  that  the  necessary  supplies  are 
on  the  engine  for  making  the  trip,  also 
the  necessary  blocking  and  tools  for  dis- 


connecting in  case  of  breakdowns.  If  the 
engine  has  to  be  taken  out  of  the  round- 
house he  should  see  that  there  is  no  ob- 
struction around  the  wheels  or  guides, 
move  the  lever  back  and  forth  in  order  to 
make  sure  that  there  is  no  obstruction  in 
the  links,  should  see  that  the  roundhouse 
jacks  are  up,  doors  open  and  turntables 
set  and  ling  bell  before  moving  the  en- 
gine. When  outdoors  he  should  see  that 
he  has  a  sufficient  amount  of  sand,  water 
and  coal,  and  that  the  ash  pans  and  grates 
are  in  proper  condition  before  leaving  the 
track.  It  is  also  the  duty  of  the  engineer 
to  supply  himself  with  the  latest  time  card 
before  leaving  the  terminal. 

(b)  Where  valves  have  been  faced  it  is 
the  duty  of  the  engineer  to  admit  steam  to 
the  steam  chest  in  order  to  test  the  joints 
and  see  that  there  are  no  steam  leaks, 
he  should  also  move  the  reverse  lever 
back  and  forth  in  order  to  satisfy  himself 
that  there  is  no  obstruction  in  the  steam 
chest.  It  is  advisable  also  to  open  the 
auxiliary  oiler  at  the  lubricator  and  back 
steam  up  from  the  steam  chest  in  order 
to  ascertain  that  oil  can  pass  down  freely 
to  the  steam  chest.  A  liberal  supply  of 
oil  should  be  given  that  valve  for  a  short 
time,  where  brasses  have  been  filed  the 
engineer  should  see  that  it  is  properly 
keyed,  see  that  the  set  screws  are  properly 
tightened  and  that  it  is  getting  the  proper 
lubrication,  and  watch  it  closely  until  he 
is  satisfied  that  it  is  going  to  run  all 
right. 

(c)  Disturbing  the  waste  on  driving 
boxes  while  oiling  around  oft  permits 
cinders  or  dirt  to  get  down  into  the  oil 
holes,  also  disturbs  the  oil  channels. 

(d)  In  the  event  of  sand  being  permit- 
ted to  strike  one  rail  only  the  drivers  are 
liable  to  slip,  catching  on  sand  on  one 
side  is  liable  to  bend  rods,  break  pins  and 
do  damage  to  the  engine  in  general. 

Q.  2.  Explain  how  you  would  adjusf 
grease  cups  to  get  the  best  results  and 
effect  the  greatest  economy  in  the  use  of 
grease? 

Ans.  The  rod  should  first  be  moved  lat- 
terly on  the  pin,  then  screw  down  the 
grease  cup  imtil  you  find  it  commencing 
to  bind  on  the  pin. 

Q.  3.  Explain  the  principle  upon  which 
injectors  work.  Should  your  injectors 
stop  working  on  the  road,  what  would 
you  do? 

Ans.  An  injector  is  an  apparatus  in 
which  the  force  of  a  jet  of  steam  is  trans- 
ferred to  a  more  slowly  moving  body 
of  water,  resulting  in  a  final  velocity 
sufficient  to   overcome  the  pressure  from 


the  boiler.  In  starting  the  injector  the 
primer  valve  is  first  opened,  which  per- 
mits a  small  volume  of  steam  to  flow 
through  the  priming  tube  and  out  through 
the  overflow  pipe  to  the  atmosphere.  In 
some  makes  of  injectors  the  waste  water 
and  steam  have  to  pass  up  and  out  through 
the  overflow  valve  before  reaching  the 
overflow  nozzle,  while  in  others,  such  as 
the  screw  monitor,  the  steam  can  pass 
over  through  a  small  tube  into  the  over- 
flow nozzle  without  passing  up  through 
the  overflow  valve.  The  steam  flowing 
through  the  injector  creates  a  partial 
vacuum  in  the  injector,  when  the  atmos- 
pheric pressure  above  the  water  in  the 
tank  forces  the  water  up  to  the  injector, 
whence  it  flows  out  through  the  overflow 
nozzle  to  the  atmosphere.  The  injector  is 
then  safe  to  be  primed.  The  steam  valve 
is  then  opened,  the  increased  volume  of 
steam  coming  into  contact  with  the  water 
adds  sufficient  surplus  velocity  to  the 
water  to  overcome  the  boiler  pressure, 
thus  forcing  the  water  into  the  boiler. 
First  learn  if  there  is  water  in  the  tank, 
see  that  the  manhole  is  not  frozen  up, 
that  the  tank  valve  is  in  proper  condition; 
see  that  the  tank  hose  is  not  kinked  or 
that  the  lining  is  not  collapsed,  strainer 
stopped  up,  leaks  between  injector  and 
tank,  hot  water  in  the  suction  pipe ;  would 
also  note  if  steam  was  turned  on  properly 
and  boiler  check  in  proper  condition,  or 
obstruction  in  some  of  the  tubes. 

Q^  4.  To  what  cause  do  you  attribute 
the  failure  of  one  injector  as  a  general 
thing?  What  would  you  do  to  obviate 
this  failure? 

Ans.  One  injector  sometimes  fails  to 
work  because  it  is  not  used  often  enough ; 
to  avoid  this  trouble  both  injectors  should 
be  used  frequently. 

Q.  5.  How  can  a  disconnected  tank 
valve  be  gotten  out  without  stopping? 

Ans.  By  closing  down  the  heater  valve 
and  turning  steam  back  through  the  tank 
hose;  the  disconencted  tank  valve  can 
sometimes  be  removed. 

Q.  6.  How  can  you  tell  the  difference 
between  a  leaky  injector  throttle,  check 
or  primer? 

Ans.  \  leaky  boiler  check  usually  shows 
steam  and  water  at  the  overflow.  .\  leaky 
main  throttle  valve  or  primer  will  show 
dry  steam.  By  closing  the  heater  valve 
on  the  screw  monitor  a  leaky  primer 
valve  will  continue  to  show  steam  at  the 
overflow,  while  a  leaky  throttle  valve  will 
How  steam  back  into  the  tank.  Closing 
the  main  steam  valve  at  the  fountain  will 
stop  the  steam  flowing  at  the  overflow  if 
the  fault  is  in  the  steam  valve. 
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Q.  7.  Explain  the  construction  and  op- 
eration of  a  blow-off  cock? 

Ans.  Most  all  blow-off  cocks  in  use  are 
now  operated  by  hand.  Some  are  in  the 
form  of  gate  valve  and  are  held  to  their 
seat  by  steam,  while  others  are  in  the 
form  of  a  poppet  valve.  There  are  some 
automatic  valves  going  out  of  use  that 
were  operated  by  air,  acting  against  a 
large  piston,  which  in  turn  operated  an  in- 
termediate check  and  boiler  check,  this  be- 
ing operated  by  means  of  a  two-way  cock 
from  the  cab. 

Q.  8.  Describe  the  manner  in  which  a 
sight  feed  lubricator  operates? 

Ans.  The  sight  feed  lubricator  is  oper- 
ated by  the  weight  of  a  body  of  water  re- 
sulting from  the  condensation  of  steam, 
which  causes  the  oil  to  pass  up  through 
the  water  in  the  sight  feed  glasses,  where 
it  is  caught  by  a  current  of  steam  passing 
down  through  the  equalizing  tubes  car- 
rj-ing  the  oil  through  the  choke  plugs  into 
the  oil  pipes,  where  it  then  flows,  or  in 
some  cases  passes  down  through  the  steam 
to  the  steam  chest  by  gravity. 

Q.  9.  (a)  If  the  steam  heat  gauge 
showed  the  required  pressure  and  the 
cars  were  not  being  heated  properly,  or 
the  governor  became  inoperative,  how 
would  you  proceed  to  locate  the  trouble? 

(b)  How  does  the  steam  heat  reducing 
valve  control  the  pressure? 

Ans.  (a)  Would  first  observe  as  to 
whether  steam  was  passing  between  rear 
of  tender  and  first  car,  as  there  is  a  pos- 
sibility of  the  gauge  being  incorrect.  In 
the  event  of  no  steam  passing  back,  would' 
first  inspect  the  steam  valve  at  the  foun- 
tain, or  any  other  valves  that  might  be  re- 
sponsible. 

(b)  Steam  enters  the  reducing  valve 
on  the  boiler  side,  passes  to  the  back 
of  the  main  steam  valve,  which  is  closed, 
flowing  up  through  a  small  port  on  the 
boiler  side  of  the  valve  over  through  a 
series  of  ports  into  the  controlling  valve 
chamber,  passing  up  by  the  controlling 
valve,  which  is  open,  across  through  the 
body  of  the  controlling  valve  and  down 
to  the  top  of  the  main  steam  piston,  forc- 
ing it  down,  unseating  the  main  steam 
valve,  allowing  steam  to  pass  into  the 
train  line;  steam  from  the  train  line  side 
passes  up  through  a  small  port  to  the 
under  side  of  the  diaphragm ;  when  the 
pressure  becomes  greater  than  the  tension 
of  the  regulating  spring,  the  diaphragm 
moves  upward;  the  controlling  spring 
then  seats  the  controlling  valve,  shutting 
off  the  steam  from  the  steam  piston;  the 
steam  entrapped  above  the  piston  con- 
denses. When  the  steam  valve  spring,  as- 
sisted by  the  steam  pressure,  forces  the 
valve  to  its  seat  shutting  off  the  steam 
from  the  train  until  there  is  a  reduction 
under  the  diaphragm,  when  the  control- 
ling valve  is  again  pushed  downward, 
allowing  the  steam  to  pass  to  the  piston 
as  before. 


Q.  10.  Describe  the  principle  of  the  bell 
ringer  and  how  to  adjust  it. 

Ans.  The  bell  ringer  consists  of  a 
rod  connected  through  the  bell  crank  with 
an  adjusting  screw  connected  to  a  small 
piston  rod,  which  in  turn  is  connected  to 
a  small  piston  and  piston  valve  operating 
in  a  cylinder.  Air  enters  through  a  port 
between  the  piston  and  valve,  forcing  the 
piston  upwards.  When  the  piston  has 
traveled  about  five-eighths  of  an  inch  the 
adjusting  screw  engages  the  valve,  moving 
it  upward,  closing  the  admission  and 
opening  the  exhaust,  when  the  weight  of 
the  bell  pushes  the  piston  down,  also  the 
valve  opening  the  admission  and  closing 
the  exhaust.  The  adjustment  of  the  bell 
ringer  is  obtained  by  moving  the  adjust- 
ing screw  at  the  bell  or  the  adjusting 
screw  between  the  piston  and  the  valve 
inside  the  cylinder. 

Q.  11.  Explain  the  operation,  care  and 
defects  of  air  sanders. 

Ans.  Air  sanders  are  operated  from 
small  valves  in  the  cab,  sometimes  of  dif- 
ferent construction,  but  the  principle  of 
all  valves  is  to  permit  a  small  volume  of 
air  to  flow  down  through  pipes,  then 
through  small  nozzles,  where  it  comes  in 
contact  with  the  sand  which  is  delivered 
from  the  sand  dome  down  into  the 
traps,  where  it  is  conveyed  through  the 
pipes  to  the  rail.  The  usual  defects  of 
air  sanders  is  the  stopping  up  of  the  pipes 
down  at  the  rail  or  clogging  up  in  the 
traps  by  waste  or  small  stones ;  by  re- 
moving the  plugs  at  the  traps  the  ob- 
struction can  usually  be  removed,  or  rap- 
ping the  pipes  with  a  hammer  will  usually 
remove  the  wet  sand  at  the  bottom  of  the 
pipe. 

Q.  12.  Explain  the  operation,  care  and 
defects  of  the  pneumatic  air  door. 

Ans.  When  the  food  peddle  is  pressed 
downward  the  admission  valve  is  raised 
from  its  seat,  allowing  air  to  flow 
in  against  the  piston,  forcing  the  piston 
to  the  right  or  downward,  depending  upon 
what  class  of  a  door  it  is.  This  piston  is 
connected  to  one  of  the  door  cams,  the 
cogs  of  which  mash  into  the  cogs  of  the 
opposite  door  cam,  thus  opening  one  door 
to  the  right  and  the  other  to  the  left. 
When  the  piston  has  traveled  some  dis- 
tance the  cushion  valve  is  raised  from  its 
seat,  admitting  air  to  the  outer  end  of  the 
small  piston,  which  acts  as  a  cushion,  pre- 
venting the  doors  from  slamming.  When 
the  pressure  is  removed  from  the  foot 
peddle  the  admission  is  closed  and  the 
exhaust  opened,  which  allows  the  air 
from  the  large  end  of  the  piston  to  flow 
out  through  a  restricted  passageway  to 
the  atmosphere,  where  the  air  on  the  outer 
end  of  the  small  piston  forces  the  doors 
to  closed  position.  The  usual  causes  for 
the  door  failing  to  operate  properly  are 
the  guides  being  permitted  to  clog  up  with 
dirt  or  the  ports  or  passageways  stopping 
up,  or  valves  sticking  or  improperly  lubri- 


cated ;   cleaning  and   oiling  properly  will 
usually  overcome  the  difliculty. 

Q.  13.  (a)  Trace  the  steam  from  the 
boiler  to  the  atmosphere  and  explain  how 
it  transmits  power  to  the  locomotive? 

(b)  What  is  superheated  steam? 

(c)  How  is  it  superheated,  and  what 
benefits  are  derived  from  it? 

Ans.  (a)  The  steam  is  generated 
around  the  direct  heating  surface  of  the 
boiler,  rises  to  the  steam  dome  wlien  the 
throttle  is  opened,  passes  through  the 
throttle  valve,  through  the  stand  pipe,  dry 
pipe,  nigger  head  and  steam  pipes, 
through  the  steam  passageways  in  the 
cylinder  saddle,  through  the  supply  ports 
into  the  steam  chest  When  the  valve  is 
moved  in  either  direction  steam  flows 
through  the  admission  port  into  the  cyl- 
inder, where  it  transmits  its  expansive 
force  against  the  piston,  which  in  turn  is 
transmitted  to  the  piston  rod,  cross  head, 
main  rod  and  crank  pin.  The  crank  pin 
being  placed  out  of  center  of  the  main 
axle  causes  the  wheels  to  revolve.  The 
return  movement  of  the  valve  allows  the 
steam  to  pass  out  through  the  same  admis- 
sion port,  through  the  exhaust  cavity  of 
the  slide  valve,  through  the  exhaust  port 
in  the  seat,  exhaust  pasageway  in  the  cyl- 
inder saddle,  through  the  exhaust  stand, 
exhaust  tip,  petticoat  pipe  and  stack  to  the 
atmosphere;  with  inside  admission  piston 
valves  steam  is  admitted  from  the  inner 
cavity  of  the  valve  and  exhausted  by  the 
outer  edge  of  the  valve. 

(b)  Superheated  steam  is  steam  that 
has  been  heated  to  a  higher  temperature 
than  the  water  from  which  it  was  gen- 
erated. 

(c)  It  is  superheated  by  separating  it 
from  the  water,  passing  it  through  a  series 
of  tubes  and  imparting  more  heat  to  it. 
The  benefits  that  are  derived  from  it  are, 
first,  it  is  drier  and  has  more  expansive 
force;  that  is,  it  can  be  expanded  to  a 
greater  degree  without  any  condensation 
resulting. 


Got   Her   Off  the   Center. 

To  have  a  modern  heavy  locomotive 
operating  only  one  side  stop  on  the  dead 
center  is  an  embarrassing  position.  Harry 
Shricve  found  himself  in  this  fix  one  day 
and  here  is  how  he  got  out  of  it  as  ex- 
plained in  the  Locomotive  f.nnincers' 
Monthly  Journal:  I  ran  a  70-ton  engine: 
broke  a  piston  head  or  follower  head ; 
put  engine  on  one  side;  had  2S  cars  in 
train,  950  tons.  Started  engine,  and 
when  she  took  the  slack  out  of  24  cars 
she  stopped  on  forward  center  and  I  was 
where  I  could  not  get  a  jack  or  perch 
bar;  so  I  said  to  my  fireman: 

"Take  the  coal  chisel  and  the  coal  pick 
and  put  the  chisel  under  the  main  wheel, 
and  hit  it  with  the  coal  pick,  and  see  if 
we  can  get  her  off  of  center." 

It  worked  fine,  started  the  train,  and 
we  left  town. 
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Questions  Answered 

V.\RI.\TIONS    IN    \  ALVE    GE.\R. 

238.  W.  B.  M.,  Harrisburg,  Pa.,  writes: 
On  some  of  the  Atlantic  type  of  loco- 
motives equipped  with  the  Walschaerts 
valve  gear  we  lind  variations  in  the 
amount  of  valve  travel,  and  in  other 
cases  we  find  the  valves  perfectly 
square  in  the  forward  motion  and  de- 
fective in  the  backward  motion.  How 
can  these  defects  be  remedied?  A. — 
The  amount  of  valve  travel  like  the 
amount  of  piston  travel  is  part  of  the 
organic  design  of  the  engine  and  can- 
not be  changed  without  changing  the 
eccentric  crank  or  oscillating  link.  If 
the  valve  travels  too  far  the  crank 
should  be  shortened;  if  the  travel  is 
not  far  enough  the  throw  of  the  crank 
should  be  increased.  Variations  in  the 
amount  of  lead  in  the  forward  and 
backward  motions  are  owing  to  the  lo- 
cation of  the  crank  and  the  defect  may 
be  remedied  by  moving  the  crank  to 
its  proper  position  which  is  at  right  an- 
gles to  the  main  crank.  It  is  fre- 
quently the  case  that  defects  in  the 
valve  gearing  that  involves  considera- 
ble reconstruction  work  are  often  tol- 
erated when  the  delect  may  be  placed 
on  the  backward  motion  and  the  for- 
ward motion  may  be  made  to  be  cor- 
rect, and  if  the  work  of  the  locomo- 
tive be  done  almost  entirely  in  the  for- 
ward gear,  the  discrepancy  in  the  back 
motion  will  not  be  of  much  conse- 
quence. It  should  be  remembered  that 
the  length  and  location  of  the  eccentric 
crank,  and  the  length  of  the  lower  limb 
of  the  oscillating  link  should  not  be 
matters  of  experiment.  These  impor- 
tant details  properly  belong  to  the  con- 
structing engineers,  and  their  atten- 
tion should  be  called  to  the  defects. 


into  the  atmosphere  may  be  calculated  on 
the  well  known  ratio  that  1  pound  of 
pressure  represents  a  column  of  water  2.3 
feet  high.  At  that  pressure  above  the 
atmosphere,  1  pound  of  steam  occupies 
1,008  times  the  volume  of  a  pound  of 
V,  ater.  The  formula  is  as  follows :  2.3  x 
100  =  230  X  1,008  =  231,  840,  the  height 
of  the  column  of  steam.  Then  the  square 
!00t  of  231,840  being  about  481,5  multiply 
this  root  by  8  =3,852  the  velocity  in  feet 
per  second  of  steam  of  the  pressure  given. 
It  may  be  stated  briefly  that  the  velocity 
of  the  flow  of  steam  depends  directly  upon 
its  pressure,  and  is  the  same  as  the 
velocity  of  a  body  falling  from  a  height 
equal  to  a  column  of  steam  represented 
by  the  steam  pressure.  In  regard  to  steam 
flowing  into  a  vacuum  the  velocity  is  con- 
stant at  all  pressures.  (2)  The  kinds  of 
valve  gearings  referred  to  have  little  or 
no  appreciable  variable  effect  on  the 
suaming  qualities  of  the  engines.  If  the 
ports  or  openings  from  the  cylinders  to 
ihe  exhaust  pipe  are  variable,  the  effect 
on  the  exhaust  will  be  variable,  and  if  the 
exhaust  is  such  that  it  is  hindered  in  its 
progress  towards  the  smoke  stack  the 
effect  upon  the  fuel  combustion  will  be 
readily  recognized  by  any  one  familiar 
with  firing.  Variations  should  also  be 
looked  for  in  the  smokebox  appliances, 
but  the  variation  is  more  likely  to  be  in 
llie  amount  of  opening  between  the 
cylinders  and  exhaust  pipe. 


VELOCITY     OF     STE.\M      .■\Nn     VARI.XTIONS     IN 
STEA.MI.VG. 

239.  \V.  II.  B.,  Leeds.  F.n.ijland.  writes: 
(1)  At  what  velocity  in  feet  per 
second  would  steam  of  100  pounds 
gage  pressure  escape  into  the  at- 
mosphere, and  at  what  velocity  per 
second  would  steam  at  1  pound  gage 
pressure  escape  into  a  vacuum  ?  (2)  We 
have  two  engines  licre  alike  in  all  respects, 
e.xcept  that  one  is  fitted  with  the  Joy  valve 
f^ear  with  ordinary  slide  valves,  the  other 
•s  fitted  with  the  Sttphenson  gear  and 
piston  valves.  The  former  is  a  good 
sfiamer,  while  the  latter  steams  only 
moderately.  The  slide  valve  engine  has 
a  louder  exhaust  and  seems  to  fill  the 
smoke  stack  with  exhaust  steam  better 
than  the  piston  valve  engine.  Both  arc 
run  with  reverse  lever?  in  the  same  posi- 
'irn.  Have  the  variati'n  in  the  kind  of 
'.•;!!ves  any  effect  on  the  steaming  qualities 
'vf  the  engines'  A.(l)  The  velocity  with 
which  steam  of  any  given  pressure  passes 


UXEQUAL    FLANGE    WE.\R. 

240.  R.  W.  p.,  Marianna,  Fla.,  writes  : 
We  have  a  ten-wheel  engine  that  runs  to 
one  side,  hut  is  otherwise  in  perfect  con- 
dition. The  flanges  do  not  last  any  time 
on  one  side,  while  on  the  opposite  side 
the  wear  is  hardly  noticeable.  In  curving 
the  front  flange  on  the  right  wheel  does 
not  touch  the  rail.  The  engine  truck  also 
runs  entirely  to  the  same  side  as  the  en- 
gine. Where  should  we  look  for  the 
trouble?  A. — If  the  engine  is  perfectly 
level  look  for  the  trouble  in  the  center 
casting  and  other  attachments  of  the  front 
truck.  The  rear  truck,  if  any,  should  also 
be  examined  carefully.  Long  straight- 
edges should  be  placed  along  the  inside  of 
the  frames,  if  possible,  and  it  will  likely  be 
found  that  there  is  some  variation  in  the 
truck  attachments.  Also  note  that  the 
licaring  between  the  saddle  and  truck  is 
perfectly  level,  as  the  castings  arc  usually 
rough  and  the  tendency  to  bevels  in  rough 
castings  or  forgings  is  very  great.  It  may 
be  added  that  it  is  hard  to  decide  on  a  de- 
fect of  this  kind  without  an  opportunity 
of  examining  many  details.  Driving  box 
saddles  and  spring  hangers  should  all  be 
examined.  The  pernicious  effects  of  bevel 
bearings  are  sometimes  almost  past  find- 
ing out.  Give  a  couple  of  expert  me- 
chanics time  and  tools  and  they  will  find 
out  something  not  visible  to  the  eye  of 
faith. 


CIVIL    SERVICE. 

241.  W.  T.  M.,  Brooklyn,  N.  Y.,  writes  : 
In  your  January  issue  you  stated  that  in- 
terested persons  should  write  to  the  Civil 
Service  Commission  for  Form  376,  in  re- 
gard to  railway  men  wanted.  Where  is 
this  commission  at  present?  A. — The 
main  office  is  at  Washington,  D.  C,  and 
letters  addressed  to  the  commission  there 
\\  ill  be  promptly  replied  to.  We  may  add 
that  information  in  regard  to  all  offices 
under  the  Federal  government  may  be 
had  from  the  commission  at  Washington, 
information  in  regard  to  State  offices 
may  be  had  from  the  various  State 
civil  commissions  at  the  capitols  of  the 
various  States,  while  applicants  for  em- 
ployment in  the  municipalities  should 
apply  to  the  Civil  Service  Commission 
of  the  particular  city  where  they  are 
located.  We  have  had  a  large  number 
of  inquiries  in  regard  to  the  above 
subject,  and  we  are  pleased  to  repeat 
what  we  already  stated,  that  all  of  the 
Federal  boiler  inspectors  so  far  ap- 
pointed are  railway  men. 


WATER    AND     STEAM     PRESSURES. 

242.  J.  p.  I-I.  E.,  Macon,  Ga.,  writes : 
Would  there  be  any  difference  in 
the  power,  if  you  tap  a  cylinder 
and  make  a  pipe  attachment  to  the 
boiler  above  the  water  level  to  dry 
steam  and  the  other  end  below  the 
water  line  and  have  water  pressure  on  one 
side  of  the  piston  and  steam  on  the  other 
side,  both  pipes  being  equal  in  size?  If 
either  side  has  a  controlling  pressure, 
which  side  would  it  be?  A. — There  would 
be  no  difference  in  the  matter  of  pressure, 
but  if  the  piston  were  disconnected  the 
tendency  of  the  water  to  rise  to  its  own 
level  would  eventually,  on  account  of  be- 
ing heavier  than  an  equal  bulk  of  steam, 
find  its  way  to  the  boiler.  It  would  de- 
pend upon  whether  the  weight  of  water 
in  the  small  pipe  and  cylinder  would  be 
sufficient  to  overcome  the  inertia  of  the 
piston.  The  question  is  an  academic  one, 
and  it  would  be  speedily  found  that  in 
practice  .an  attempt  to  run  an  engine  by 
water  at  a  high  pressure  or  by  steam  at 
a  high  pressure,  the  advantage  would  be 
immensely  in  favor  of  the  steam. 

INCREASE    IN    LEAD. 

243.  A.  S.,  Philadelphia,  Pa.,  writes: 
Kindly  advise  if  there  is  any  outside  valve 
motion  of  a  locomotive  at  the  present 
time  with  valve  gearing  that  gives  an  in- 
crease of  lead  as  the  stroke  of  the  valve 
is  shortened,  and  is  there  any  advantage 
in  the  increase  of  lead  caused  by  the  use 
of  some  kinds  of  valve  gear?  A. — There 
are  no  outside  valve  motions  in  use  on 
.\merican  locomotives  where  the  lead  is 
increased,  but  there  are  a  large  number 
in  Europe  where  the  double  eccentrics 
.-ire  in  use  outside  of  the  frames  of  the 
tngincs  and  where  the  lead  is  increased 
as    the    valve    stroke    is    shortened.      The 
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.alleged  benefits  of  an  increase  of  lead  is 
an  unsettled  question,  many  eminent  au- 
thorities claiming  that  an  increase  of  lead 
is  an  advantage  to  locomotives  running 
at  high  velocities,  others  claiming  iliat  a 
constant  lead  is  preferable.  The  matter 
is  very  clearly  di.scussed  in  "The  \'alve 
Setter's  Guide." 


M.\KE    UP    TRAIN. 

244.  G.  T.  S.,  Three  Forks,  iMont., 
writes :  Does  it  require  any  more  tractive 
effort  upon  the  part  of  the  locomotive  to 
start  a  train  when  the  loaded  cars  in  a 
mixed  train  are  behind  the  empties,  and 
what  is  the  best  make  up  of  train  from  a 
brake  control  point  of  view?  A.  Experi- 
ments have  proven  that  it  requires  more 
tractive  effort  to  move  the  train  if  the 
loaded  cars  are  behind  than  would  be  re- 
quired if  the  loads  were  ahead. 

A  very  successful  practice  in  making 
up  trains  in  a  manner  that  will  assist  in 
the  air  brake  operation  is  to  place  a  num- 
ber of  the  empties  in  a  mixed  train  ahead 
of  the  loads.  On  a  train  say  of  20  loads 
r.nd  40  empties  about  10  empties  should 
go  next  to  the  engine,  then  the  loaded 
cars  followed  by  the  remainder  of  the 
empties.  While  contemplating  this  sub- 
ject of  make  up  of  train  and  train  con- 
trol, it  may  occur  to  you  that  if  the  loads 
are  ahead  and  the  empties  in  the  rear, 
the  piston  travel  on  the  loads  could  be 
taken  up  to  about  4  inches  and  the  travel 
in  the  empties  left  at  about  9  and  10  inches 
and  braking  conditions  would  be  changed, 
i'nd  the  train  could  be  handled  similar  to 
•one  of  all  loads  or  all  empties. 


H.^^•DLI^•G  freight  trains. 
245.  G.  T.  S.,  Three  Forks,  Mont., 
writes :  What  is  the  probable  effect 
of  stopping  long  freight  trains  with 
the  air  brake  when  loaded  cars  are 
ahead  and  empty  cars  on  the  rear, 
and  how  should  such  a  make  up 
•of  train  be  handled?  A.  You  will  under- 
stand that  an  attempt  to  lay  down  any 
fixed  rule  for  making  a  stop  with  such  a 
make  up  of  train  at  any  one  point  would 
require  an  intimate  knowledge  of  all  the 
factors  that  enter  any  train  stopping  prob- 
lem, length  of  train  and  its  make  up  being 
known.  Some  of  the  principal  factors  are, 
speed,  distance,  grade  curvature,  condi- 
tion of  track,  type  of  triple  valve  in  use, 
amount  of  brake  pipe  leakage  and  length 
of  piston  travel.  Even  the  condition  of 
the  locomotive  brake  enters  largely  into 
the  matter,  but  as  a  general  outline  of  the 
methods  that  should  be  followed  in  stop- 
ping a  train  of  this  kind  we  will  disre- 
■gard  the  unknown  factors  or  emcrpLncy 
cases. 

With  loads  ahead  and  empties  behind, 
you  could  expect  that  the  initial  reduction 
would  be  followed  by  the  slack  running 
out  with  a  tendency  toward  parting:  the 
-tn  in  on  account  of  the  greater  percent.ige 
•of    braking    power    on    the    empty    cars, 


therefore  you  would  not  think  of  bunching 
the  slack  before  the  reduction  -but  rather 
make  the  reduction  before  the  engine 
throttle  is  closed. 

The  amount  of  the  reduction  should 
just  be  sufficient  to  go  through  the  train, 
and  with  this  kind  of  train  should  be  made 
far  enough  away  from  the  desired  point 
of  stop  for  this  first  reduction  to  bring 
the  train  to  rest,  without  any  additional 
braking  power,  before  the  maximum  point 
of  the  desired  stop  is  reached,  then  when 
within  an  engine  length  of  the  point  at 
which  train  is  going  to  stop,  the  remainder 
of  the  full  service  reduction  should  be 
made,  the  object  being  to  bring  the  train 
to  rest  with  the  brake  pipe  exhaust  of  the 
brake  valve  open. 

The  intent  of  the  light  initial  reduction 
is  not  to  develop  enough  braking  power 
in  any  part  of  the  train  to  part  it,  and  the 
second  or  final  reduction  is  to  build  up 
braking  power  on  the  head  end  and  com- 
plete the  stop  before  its  full  effect  can 
I  each  the  rear  cars  or  become  effective 
upon  them. 

You  will  understand  that  the  first  re- 
duction is  to  stop  the  train  regardless  of 
tl.e  distance,  and  that  we  consider  this 
entirely  from  a  damage  to  lading  and 
draft  gear  point  of  view. 


POSITION    OF    GAGE    H.\NDS. 

246.  R.  F.  M.,  Buffalo,  N.  Y.,  writes: 
In  charging  a  train  of  cars  from  40  or  SO 
to  70  lbs.  pressure,  with  a  9}/2-inch  pump, 
and  the  brake  valve  handle  in  running 
position,  the  gage  hands  are  sometimes 
IS  to  20  lbs.  apart  and  often  remain  that 
way  until  the  train  is  charged.  Why  are 
the  pressures  not  equal?  A.  Partly  be- 
cause of  the  excess  pressure  or  driving 
head  required  in  the  main  reservoir  to 
force  the  compressed  air  back  into  the 
train  when  charging  it,  and  partly  because 
of  the  tension  of  the  supply  valve  piston 
spring  in   the  feed  valve. 


GAGE    OR    FEED    VAU^E. 

24".  R.  F.  M..  Buffalo.  N.  Y.,  writes: 
In  pumping  up  the  pressure  on  an  engine 
with  the  G6  brake  valve  I  have  seen  the 
gage  hands  go  up  together,  when  the 
handle  is  in  running  position.  What 
causes  this?  A.  With  the  feed  valve  of 
the  slide  valve  tvpe  the  pressures  should 
ri.^e  from  7  to  12  lbs.  apart  if  the  feed 
valve  is  in  an  operative  condition.  When 
tlie  gage  hands  go  up  together  it  indicates 
that  the  gage  is  not  registering  correctly. 


FOUNDATION    BRAKE    GEAR. 

248.  T.  F.  L..  Carbondale,  Pa.,  writes: 
Could  you  tell  me  where  I  can  find 
formulas  for  determining  the  length, 
breadth,  and  thickness  of  the  levers,  beams 
and  pins  in  the  foundation  brake  ge:?r  of 
the  locomotive?  A.  The  formulas  can 
be  found  in  the  Proceedings  of  the  F.igh- 


tecnth  -Vnnual  Convention  of  the  Air 
Brake  Association,  which  was  held  at 
Chicago  in  1911.  A  paper  presented  by 
Air.  G.  O.  Hammond  contains  this  in- 
formation in  detail. 


AIR   PUMP  VALVES. 

249.     T.  E.  D.,  Providence,  R.  I.  writes : 

(a)  What  lift  of  air  valves  has  the  11- 
in.  air  pump? 

(b)  How  do  you  obtain  the  lift? 

(c)  What  are  tlie-sizes  of  the  air  valves 
in  the  cross  compound  pump?  A. —  (a) 
3-32  of  an  inch,  (b)  Either  by  using  a 
gauge  or  measuring  the  distance  and 
Tiling  the  proper  amount  from  the  top  of 
tlie  valve,  (c)  The  four  receiving  valves 
of  the  low  pressure  cylinder  are  the 
standard  valves  of  the  ll-in.  pump,  shown 
as  N'o.  29177.  The  discharge  valves  of 
the  high-pressure  cylinder  are  of  the 
same  style  but  the  intermediate  valves  are 
four  of  the  standard  24396  valves  of  the 
9''2  pump. 


PRESSURE    IN    DISTRIBUTING    VAUT. 

250.  T.  E.  D.,  Providence,  R.  I.  writes : 
How  does  the  pressure  get  into  chamber 
K  on  the  right  side  of  the  application  pis- 
ton of  the  distributing  valve?  A. — If  you 
will  look  into  the  application  piston 
bushing  or  look  at  a  diagrammatic  view 
of  the  distributing  valve,  you  will  find 
a  small  port  u  which  governs  the  rate  of 
feed  of  brake  cylinder  pressure  into  this 
chamber. 


To  Remove  Rust  Stains  from  Clothing. 

Many  times  when  working  around 
machinery,  the  clothes  will  come  in 
contact  with  iron  and  get  rust  stains. 
These  may  be  removed  by  using  a 
weak  solution  of  oxalic  acid  which 
must  be  applied  carefully  as  it  is  high- 
ly poisonous.  Sometimes  the  stain  can 
be  removed  by  washing  the  spot  in 
buttermilk,  in  which  case  rubbing  i> 
necessary. 


Removing  Grease  from  Paint. 

When  removing  grease  from  paint 
by  using  ordinary  cleaners,  the  paint 
is  liable  to  come  off  in  the  washing. 
.■\  good  and  cheaply  applied  mctlic^d  is 
to  rub  the  painted  surfac;  with  a  paste 
of  ordinary  whiting.  This  is  al!"wcd 
to  dry  and  when  it  is  rubbed  off  with  a 
chub  the  dirt  and  grease  is  taken  away 
with  it.  The  whiting  is  cheap  and  can 
be  purchased  at  any  drug  .store. 


Aluminum  Alloy. 


The  best  all-munil  -luiriiiii'.i;::  mix- 
ture is  an  alloy  cotirainin?  'C  per  'cnu 
of  aluminum  and  ?  per  <•<•<■•.  -"f  copper. 
This  mixture  casts  wc!'  d"e--  not  crys- 
tallize in  service  or  ca  "'  in  the  mould, 
but  has  a  fair  tensile  -;r.;i.'th. 
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Water. 

Water  is  one  of  the  most  important 
substances  used  by  railway  companies 
and  it  costs  very  little,  considering  the 
valuable  functions  it  performs.  The 
quality  of  water  used  for  steam  making 
ought  to  be  very  carefully  inspected, 
otherwise  water  may  prove  an  expens- 
ive necessity. 

Recent  scientific  investigations  seem 
to  indicate  that  hydrogen,  the  principal 
element  of  water,  was  the  primary 
source  from  whence  all  matter  origina- 
ted. This  hypothesis  is  founded  upon 
the  result  of  certain  astronomical  ob- 
servations with  tlie  spectroscope,  a 
wonderful  instrument  which  shows  the 
chemical  composition  of  bodies  by  their 
rays  of  light.  Like  many  other  imper- 
fectly developed  truths,  this  theory  will 
probably  never  pass  beyond  the  stage 
of  learned  speculation.  It  is  certain, 
however,  that  in  the  formation  of  the 
earth's  crust,  in  the  building  up  of  a 
habitable  globe,  water  was  the  princi- 
pal operative  agent.     Otlicr  compounds 


were  found  essential  for  the  support  of 
life  even  in  its  lowest  types  or  most  ele- 
mentary forms,  but  water  served  not 
only  as  a  vital  principle,  it  was  the  ir- 
resistible silent  power  which  ground 
and  moulded  all  other  substances  into 
perfect  shape. 

The  testimony  of  the  adamantine 
rocks,  the  records  imprinted  on  the 
mountain's  brow-,  graven  on  the  ocean's 
bed,  furnish  a  detailed  history  of  the 
operations  which  changed  the  earth 
from  the  condition  of  an  incandescent 
star  to  a  solid  ponderable  sphere.  Those 
who  have  learned  to  read  the  ancient 
writings  on  nature's  walls,  have  their 
minds  transported  to  a  far  away  period 
when  matter  was  working  out  its  own 
genesis.  The  imagination  witnesses  the 
greatest  conflict  ever  fought  on  earth. 
The  half-molten  globe  is  surrounded  by 
a  huge  cloud  of  vapor  which  is  laboring 
to  extinguish  the  fiery  element.  A 
tumultuous  struggle  rages  for  countless 
ages.  The  cooling  crust  is  continually 
rent  asunder  by  spasmodic  shocks  tear- 
ing open  immense  glowing  chasms  and 
ejecting  tremendous  deluges  of  liquid 
lava  upon  the  surface,  as  if  matter  was 
determined  never  to  endure  imprison- 
ment. But  the  aqueous  vapor  cooling 
into  water  returns  again  and  again  to 
the  charge,  to  be  superheated  and 
thrown  up  into  space  carrying  away 
every  time  a  portion  of  heat  till  it 
eventually  proves  conqueror  by  reduc- 
ing the  temperature  of  the  earth's  sur- 
face below  the  boiling  point. 

A  true  watery  world  follows.  The 
earth  is  surrounded  by  a  universal 
ocean.  From  pole  to  pole  a  surging 
muddy  sea  covers  the  whole  land  ex- 
cept where  tremulous  volcanic  peaks 
rear  their  heads  above  the  dreary  life- 
less monotony.  This  interminable  sea 
has  begun  its  solvent  work  upon  the 
rocks  beneath.  Water  in  its  pure  state 
is  the  most  universal  solvent  in  nature. 
Some  acids  will  act  more  vigorously  on 
certain  substances  but  are  powerless  on 
other  bodies;  while  water  slow  in  action 
never  fails  by  the  aid  of  time  to  dis- 
solve every  element  which  it  encoun- 
ters. 

The  water  of  the  primitive  seas  must 
have  been  highly  charged  with  sub- 
stances which  afterwards  constituted 
the  greater  part  of  our  mineral  depos- 
its— carbonic  acid,  silica,  lime,  sulphur, 
iron,  copper,  etc.  This  mixture  proba- 
bly served  to  accelerate  the  work  of 
disintegrating  the  primary  rocks  from 
which  subsequent  strata  were  formed. 
The  oldest  rock  known  to  geology,  the 
rock  which  appears  to  rest  upon  the 
original  crust  of  the  earth,  is  granite. 
Granite  is  composed  of  quartz,  mica 
and  feldspar,  and  was  produced  from 
these  substances  by  the  combined  ac- 
tion of  heat,  water  and  pressure.  The 
vast  layers  of  sedimentary  rocks  which 


overlie  the  ancient  granites,  and  reach 
almost  to  tlie  surface  of  our  grass-cov- 
ered prairies,  have  been  formed  by  the 
mechanical  action  of  water  or  by  forms 
of  animal  life  which  subsisted  in  the 
ocean.  Our  limestones,  so  plentiful  in 
the  Western  country,  are  almost  en- 
tirely formed  from  shells,  bones  and 
corals,  produced  by  marine  animals. 
Such  animals  had  the  power  of  secret- 
ing the  lime  from  the  water  in  which 
they  lived  to  form  shells  and  bones. 
These  were  afterwards  ground  up  by 
the  action  of  the  waves  and  solidified 
into  compact  rocks.  In  the  quarries  in 
different  States  fossil  corals  are  fre- 
quently found  having  all  the  delicacy  of 
structure  of  the  corals  taken  from  the 
reefs  in  course  of  formation  near  the 
coast  of  Florida;  showing  that  the 
rocks  beneath  the  soil  of  the  fertile 
prairies  were  formed  under  conditions 
similar  to  what  exists  today  at  the  bot- 
tom of  the  Atlantic  ocean.  Another 
minute  marine  animal  or  plant  pos- 
sessed the  power  of  separating  silica 
from  the  water,  and  to  its  tireless  la- 
bors the  world  is  indebted  for  most  of 
our  quartz  formations.  Yet  another 
organism  by  its  death  produced  an  acid 
which  collected  iron  that  was  rambling 
about  in  solution  through  the  waters, 
and  deposited  it  in  beds  to  await  resur- 
rection at  the  hands  of  man.  Many 
other  tiny  denizens  of  the  deep  labored 
on  the  building  up  of  earth's  tabernacle. 
The  water  itself  acted  an  important 
part  by  its  mechanical  actions.  It 
pounded  up  granite  and  quartz  rocks, 
depositing  the  sandy  product  into  beds 
which  eventually  hardened  into  sand- 
stones; it  ground  up  feldspar  and  shale 
producing  thick  banks  of  clay  which 
serve  as  a  perfect  foundation  for  our 
crop-raising  fields. 

Advancing  a  few  steps  in  geological 
history,  steps  which  are  long  in  years 
but  short  in  limitless  time,  we  perceive 
a  vast  change  on  the  earth's  surface. 
Upheavals  have  raised  our  continents 
above  the  waves  and  the  waters  are 
gathered  together  in  their  ocean  beds. 
Life  in  its  manifold  forms  has  taken 
possession  of  its  birthright  and  passed 
away.  Nearly  all  the  earth  builders 
have  completed  their  labors.  The  strati- 
fied rocks  are  arranged  in  perfected  lay- 
ers, iron  and  copper,  and  silver  and 
gold  have  been  stored  away  in  their  re- 
spective repositories,  immense  accumu- 
lations of  carbon  in  the  form  of  coal  fill 
nature's  capacious  cellars  waiting  to 
conquer  our  arctic  winters.  All  this 
course  of  gigantic  production  has  pro- 
gressed amidst  an  atmosphere  of  trop- 
ical heat  and  water  as  liquid  or  vapor 
has  bound  itself  up  in  every  operation. 

A  long  lapse  of  ages  and  the  earth 
presents  a  new  and  strange  appearance. 
From  causes  not  well  understood,  the 
northern    part    of    the    globe    down    to 
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about  the  40"  of  n.  1.  has  become  an 
arctic  region  and  is  covered  with  im- 
mense masses  of  ice.  A  slow  upheaval 
of  the  northern  portion  of  this  glacial 
area  and  a  rise  of  temperature  to  the 
south  results  in  the  glaciers  breaking 
up  and  moving  southward,  carrying 
with  them  untold  loads  of  gravel, 
sand  and  boulders,  depositing  this  ma- 
terial in  most  of  our  Northern  States. 
The  huge  boulders  of  granite  and  other 
foreign  rocks  which  we  find  scattered 
over  our  fields  and  glistening  in  our 
river  beds  were  carried  from  the  far 
northland  in  this  period  when  water  in 
the  form  of  ice  was  first  performing  its 
architectural  labors.  And  a  wild  chaotic 
work  these  ice  masses  performed  as 
they  moved  southward  slow  as  fate  and 
quite  as  irresistible.  They  plowed  down 
rocks  marking  the  hardest  material 
with  furrows  which  can  yet  be  traced  in 
many  localities:  they  smoothed  down 
acclivities  and  filled  up  ancient  chasms, 
choked  river  channels  and  scooped  out 
new  lake  beds.  But  all  this  confusion 
was  finally  to  result  in  order  and  a  per- 
fected habitation  was  to  emerge  from  a 
water-washed  world. 


Locomotive  Repairs. 

A  writer  in  the  Engineering  Magazine 
discussing  the  subject  of  locomotive  re- 
pairs, writes  as  if  the  present  system  was 
criminally  careless  or  needlessly  negligent. 
The  writer,  like  others  of  his  kind  seems 
to  have  all  the  requirements  that  are  nec- 
essary to  meet  the  situation  except  ex- 
perience. The  propositions  look  great — 
on  paper.  It  is  claimed  that  a  locomotive 
now  taking  ten  or  twelve  days'  time  to 
be  repaired  should  be  done  in  three  days. 
When  the  plans  are  carefully  analysed  a 
whole  army  of  clerks  rise  into  view,  and 
an  endless  chain  of  printed  forms  to  be 
filled  up  come  in  volumes,  like  a  circulat- 
ing library.  Of  course,  there  is  no  men- 
tion made  of  what  salary,  if  any,  these 
clerks  are  to  be  paid,  not  speaking  of  the 
time  that  would  be  consumed  in  care- 
fully perusing  and  thoughtfully  digesting 
;he  detailed  documents.  In  short,  were 
these  plans  to  be  adopted  and  carried  into 
actual  practice,  a  machine  shop  would 
be  changed  into  a  reading  room,  and  the 
handicraftsmen    would    become    students. 

The  writers,  of  course,  make  no  allow- 
ance for  the  great  and  growing  advances 
already  made  both  in  means  and  material 
in  nearly  a  century  of  the  most  remark- 
able progress  in  mechanical  science  in  the 
history  of  the  world.  To  their  minds  it 
seems  to  be  all  wrong.  As  a  matter  of 
fact  it  is  all  right.  All  real  progress  is 
slow.  Perfection  eludes  and  ever  will 
elude  the  most  earne.'t  worker.  There 
should  be  a  supreme  satisfaction  in  feel- 
ing and  knowing  that  we  are  advancing 
in  the  matter  of  better  appliances  and  a 
higher  degree  of  skill,  and  that  the  rail- 


roads are  not  only  keeping  pace  with  the 
forward  march  of  civilization  but,  in  fact, 
are  leaders  in  the  world's  work. 

In  the  matter  of  general  locomotive 
repairs  it  is  a  well  known  fact  that  the 
work  which  occupied  three  or  four  weeks 
thirty  or  forty  years  ago,  can  now  be 
done  in  less  than  two  weeks.  This  has 
not  been  accomplished  by  increasing  the 
clerical  staff,  but  by  improvements  in  me- 
chanism and  the  introduction  of  finer 
grades  of  material,  particularly  in  tool 
steel,  whereby  higher  speeds  have  been 
made  possible.  That  progress  will  be  con- 
tinued is  not  to  be  doubted,  but  it  is  not 
to  be  expected  that  the  progress  will  be 
so  rapid.  Indeed,  in  the  very  nature  of 
things,  it  will  be  slower,  as  there  is  a  limit 
to  all  things  within  the  range  of  mere 
human  accomplishment,  and  as  we  ap- 
proach the  summit  of  perfection,  the 
steps  of  the  climber  becomes  slower. 

It  is  also  a  self-evident  fact  that  all  real 
progress  in  the  means  or  methods  of  re- 
I  air  work  comes  from  actual  workers, 
and  is  largely  borne  in  upon  the  minds 
of  the  workers  by  sheer  necessity.  The 
invention  of  the  hydraulic  jack  by  Richard 
Di'dgeon  is  an  illustration.  There  is  no 
knowing  how  many  times  he  may  have 
helped  in  the  arduous  task  of  raising  and 
lowering  the  slow  moving  screw  jacks 
before  the  happy  inspiration  of  applying 
hydrostatic  pressure  came  to  him.  The 
id(.a  would  not  likely  ever  have  come  to 
a  writer,  no  matter  how  mercurial  his 
mind  might  be  in  the  manipulation  of 
words  and  phrases.  It  would  be  interest- 
ing indeed  to  have  some  of  these  theoreti- 
cal writers  to  whom  we  allude,  put  to 
work  a  few  days  on  a  well  worn  locomo- 
tive, or  give  them  a  turn  as  a  blacksmith's 
helper,  or  they  might  try  their  hands  at 
stripping  a  front  end,  or  they  might  be 
asked  to  take  down  a  set  of  wedges  in  a 
wet  pit,  or  they  might,  for  a  change,  be 
caMed  out  in  the  middle  of  the  night  to 
rectify  the  brake  rigging,  when  the  ther- 
mom.eter  was  about  zero  and  a  strong 
V.  ind  let  loose  from  a  glacial  cave  in  the 
cruel  north  was  whistling  a  tune  through 
their  petrified  whiskers.  Then  they  could 
give  a  practical  illustration  of  scientific 
management,  but  it  is  more  likely  that 
they  have  more  sense  than  to  tr>'  a  per- 
sonal application  of  their  idle  theories. 


Defective  Parcels  Post  Law. 

Deploring  the  fact  that  a  parcels  post 
law  was  passed  by  Congress  without 
making  provision  for  payment  to  the  rail- 
roads for  transporting  this  new  class  of 
traffic,  the  Committee  on  Railway  Mail 
Pay  today  made  public  a  statement  show- 
ing arrangements  in  foreign  countries  for 
compensating  railroads  where  a  parcels 
post  is  now  in  operation. 

As  a  basis  of  their  claim  that  the  rail- 
roads will  be  grossly  underpaid  under  the 


new  parcels  post  law,  the  carriers'  state- 
ment says:  "Under  the  new  parcels  post 
law,  the  same  packages  would  pay  the 
government  a  postage  of  $2.20,  out  of 
which  the  railroads  would  be  paid  13  cents 
and  the  Post  Office  Department  would 
retain  $2.07.  The  railroad  pay  is  com- 
puted on  the  current  rate  of  about  8  cents 
per  ton  mile.  According  to  the  rate  of  55 
per  cent,  allowed  the  railways  in  Great 
Britain  the  railways'  share  of  the  $2.20 
postage  charge  would  be  $1.21  as  against 
only  13  cents  in  the  United  States." 

Ralph  Peters,  President  of  the  Long 
Island  Railroad,  is  chairman  on  the  Com- 
mittee on  Railway  Mail  Pay.  The  other 
members  are:  Charles  A.  Wickersham, 
president  and  general  manager.  Western 
Railway  of  Alabama ;  W.  W.  Baldwin, 
vice-president,  Chicago,  Burling^ton  & 
Quincy  Railroad;  W.  W.  Atterbury,  vice- 
president,  Pennsylvania  Railroad;  George 
T.  Nicholson,  vice-president,  Atchison, 
Topeka  &  Santa  Fe  Railway;  E.  J.  Pear- 
son, first  vice-president,  Missouri  Pacific 
Railway;  E.  G.  Buckland,  vice-president. 
New  York,  New  Haven  &  Hartford  Rail- 
road ;  C.  F.  Daly,  vice-president.  New 
York  Central  Lines ;  W.  A.  Worthington, 
assistant  director  of  maintenance  and  op- 
eration of  the  Union  &  Southern  Pacific 
Systems;  W.  F.  Allen,  secretary,  and 
H.  T.  Newcomb,  statistician. 

The  committee  presents  an  inspiring 
array  of  facts  and  figures  all  tending  to 
show  that  the  compensation  offered  to  the 
railroads  in  America  is  entirely  inade- 
quate to  meet  the  service  expected,  and 
undoubtedly  it  only  needs  to  be  brought 
properly  to  the  attention  of  the  govern- 
ment that  the  defect  will  be  remedied. 


Making   Up  Time. 

We  have  to  thank  several  of  our  read- 
ers for  sending  to  us  marked  papers  giv- 
ing accounts  of  public  meetings  of  rail- 
way men,  held  to  advocate  increased 
safety  in  train  operating.  It  is  good  to 
see  public  sentiment  moved  to  promote 
greater  safety  in  railway  operation ;  but 
the  people  who  can  do  most  to  make  this 
sentiment  effectual  are  trainmen  and 
those  in  charge  of  signals.  "Safety"  first  is 
the  watchword,  but  we  are  afraid  that 
many  trainmen  who  subscribe  to  this  sen- 
sible motto  will  not  have  self-denial  suf- 
ficient to  defy  the  unwritten  demand  of 
the  superintendent  to  make  time.  "Make 
up  time"  is  seldom  a  specific  order  to  en- 
gineers of  fast  trains,  but  they  all  know 
that  it  is  a  popular  practice,  the  making 
up  of  lost  time.  Many  trains  are  too  fast 
when  run  on  schdule  time,  but  there  is  a 
tendency  to  praise  the  man  who  exceeds 
that  speed  to  make  up  lost  time.  When 
railway  officials  begin  punishinp  men  for 
making  up  time  then  we  will  conclude 
thev  mean  business. 
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Pooling  Locomotives. 
The  writer  recently  listened  to  a  com- 
mittee of  engineers  employed  on  a  divi- 
sion of  the  Erie  Railroad  who  were  pre- 
senting a  request  to  run  pooled  engines 
instead  of  individual  engines  on  the 
grounds  that  they  could  make  more  pay 
working  in  the  pool.  This  move  was  un- 
expected, but  the  men  made  good  their 
claim  that  they  would  derive  benefit  from 
working  under  the  system  of  pooling.  It 
was  the  first  time  that  we  ever  heard  en- 
gineers maintaining  that  pooling  was  more 
equitable  to  the  men  than  running  regu- 
lar engines. 

The  earliest  record  of  pooling  locomo- 
tives in  America  is  that  on  the  Richmond 
and  Danville  Railroad  at  the  time  the 
gauge  of  the  North  Carolina  Railroad,  be- 
tween Richmond  and  Charlotte,  N.  C,  was 
changed,  in  the  latter  part  of  March,  1875. 
Mr.  T.  M.  R.  Talcott,  superintendent  of 
the  road,  gives  an  account  of  the  manner 
in  which  pooling  was  introduced,  and  of 
how,  during  tlie  change  of  gauge,  36  loco- 
motives were  made  to  do  the  work  of  the 
S"  previously  used  for  the  same  service. 
The  locomotives,  which  were  of  the  ten- 
wheel  type,  averaged  3.213  miles  per 
month  for  a  series  of  years — from  1872  to 
1883 — and  the  cost  of  locomotive  repairs 
per  mile  was  2.22  cents.  The  pooling  of 
locomotives  is  first  mentioned  in  the  re- 
port of  the  Railway  Master  Mechanics' 
Association  in  1877,  and  at  that  time  the 
question  seems  to  have  related  rather  to 
a  greater  mileage  ol)tained  by  long  con- 
tinuous runs,  made  possible  through  re- 
lay enginemen.  than  the  accumulation  of 
mileage  by  quick  turnarounds  on  one  di- 
vision, as  is  now  generally  understood  by 
the  term  "pooling." 

The  pooling  system  of  the  Pennsylvania 
Road  was  inaugurated  in  1876  by  Mr. 
James  INIcCrea,  then  superintendent  of  the 
Middle  Division.  Two  years  later  Mr. 
McCrea  introduced  the  same  system  on 
the  New  York  Division  of  the  Pennsyl- 
vania Road.  Mr.  IMcCrea  writes  that  one 
of  the  greatest  advantages  claimed  for 
this  system  was  that  the  enginemen  al- 
ways had  the  same  crew  behind  them  and 
that  they  all  received  an  equal  and  maxi- 
mum amount  of  rest,  and,  further,  that 
by  keeping  a  coal  account  witli  each  in- 
dividual engincman  they  were  able  to  de- 
cide whether  it  was  tlic  man  or  the  en- 
gine that  was  wastinsr  fuel.  The  original 
pooling  order  on  the  Pennsylvania  Road 
is  as  follows : 

"Commencing  ....  the  engineers 
and  firemen,  conductors .  flagmen  and 
brakemcn  running  extra  freight  on  the 
Middle  Division  will  be  formed  into  crews, 
each  crew  to  consist  of  an  engineer,  fire- 
man, conductor,  flagman  and  brakeman, 
and  in  all  instructions  hereafter  the  term 
'crew'  will  be  considerc<!  as  consisting  of 
the  above-named  persoi  ■.  The  engines 
will  be  run  first  in  fir.<;t  out,  except  in 
rases  where  it  is  nccessarv  to  hold  them 


beyond  tlicir  turn  for  repairs.  The  engi- 
!ieer  will  be  required  to  report  at  the  end 
of  his  run  all  defects  to  the  engine,  and  all 
work  necessary  to  put  her  in  shape  for 
service  again.  The  engineer  will  key  up 
the  main  rods  on  the  road,  if  necessary, 
but  will  not  key  up  the  side  rods  or  alter 
them  in  any  way.  There  will  be  a  man 
assigned  at  Harrisburg  and  Altoona  to 
look  after  the  rods  and  wedges  and  keep 
them  in  ggod  order." 

The  fireman  was  required  to  shovel  the 
coal  on  the  top  of  the  tank  down  into 
the  coal  space,  wipe  off  the  back  head  of 
the  boiler,  sweep  the  footboards  inside 
the  cab  and  cab  floor.  No  other  cleaning 
was  to  be  done  by  him. 

With  the  pooling  of  engines  it  was  nec- 
essaiy  to  make  a  chnn.^e  in  the  method  of 
keeping  the  premium  accounts.  Previous 
to  this  accounts  had  been  kept  with  the 
engines,  and  the  premium  divided  up 
among  the  men  who  ran  the  engines. 

It  was  now  necessary  to  keep  an  indi- 
vidual account  with  the  men,  and,  in  order 
to  do  this,  it  was  arranged  that  the  coal 
should  be  shoveled  down  into  the  coal 
space  as  noted  above,  and  the  coal  meas- 
ured at  the  terminal,  and  the  amount  of 
coal  left  in  the  tank  was  to  be  marked  on 
the  back  of  tlie  stub  by  some  one  assigned 
for  this  purpose. 


Capital  and  Labor. 

There  is  no  feature  of  progress  more 
exceptional  in  this  age  than  the  advance- 
ment in  the  condition  of  and  the  recogni- 
tion afforded  those  who  live  by  toil,  and 
who  are  known  as  workmen;  and  it  is  safe 
to  assert  that  no  commercial  agency  or 
interest  has  done  more  to  recognize  the 
worth  and  merit  of  those  engaged  in 
manual  employment  or  to  improve  and 
rdvance  their  condition,  in  the  scale  of 
compensation  paid,  in  self  improvement 
and  in  standing  in  society  at  large  than 
railway  companies.  Manual  labor  is 
honored  according  to  the  intelligence  and 
progressive  tendency  of  any  country. 
Labor  of  body  is  equally  dignified  with 
that  of  mind  and  a  state  is  to  hastening 
ills  a  prey,  where  sport  and  luxurinus 
Ic.sure  are  more  popular  than  labor.  The 
most  certain  signs  of  a  nation's  degen- 
eracy is  to  find  the  rising  generation  de- 
spising labor. 

Prosperity  is  the  product  of  labor.  If 
must  be  hewed  out  of  the  forest,  plowed 
out  of  the  field,  blasted  out  of  the  mint. 
pounded  out  of  the  anvil,  wrought  out  of 
the  factory  and  furnace.  Labor  is  at  the 
bottom  of  prosperity ;  and  the  nation  in 
which  labor  is  the  best  cherished  and 
cared  for  must  be  conspicuously  progres- 
sive. Capital  and  labor  arc  mutual  allien, 
•ays  Andrew  Carnegie,  and  he  is  good 
authority,  having  figured  on  both  sides  of 
that  fence.  When  hatred  arises  between 
capita!  and  labor,  capital  is  hoarded  and 
hidden  while  labor  starves. 


Pride   of   Purely   Practical   Practices. 

A  mysterious  case  of  loss  of  power 
happened  some  time  ago  to  a  locomo- 
tive on  a  railroad  where  the  work  of 
repairing  was  done  in  the  good  old- 
fashioned  way,  where  drawings  were 
dispensed  with  and  approaches  at  ac- 
curacy were  conducted  on  the  rule  of 
thumb  system  that  many  of  our  rail- 
road men  still  patronize  with  every 
sign  of  loving  kindness.  The  locomo- 
tive was  rebuilt,  and  when  she  went 
out  of  the  shop,  she  proved  almost 
worthless  in  service  compared  to  what 
she  was  before  going  into  the  shop. 
She  would  neither  pull  nor  run  as  she 
was  known  to  do  previously.  All  sorts 
of  theories  were  advanced  to  account 
for  the  change.  Valves,  pistons  and 
exhaust  passages  were  in  succession 
examined,  and  various  changes  effected 
with  no  improvement.  After  the  vari- 
ous changes  had  failed  to  make  the  en- 
gine any  better,  the  men  in  charge 
decided  that  it  was  one  of  those  mys- 
terious cases  of  incurable  perversity 
that  sometimes  seizes  machinery 
turned  out  of  the  best-regulated  shops, 
and  that  the  only  thing  to  do  was  to 
endure  the  change  for  the  worse  in  the 
engine  with  as  much  fortitude  as  pos- 
sible. Of  course,  all  trainmen  got 
abusing  the  engine,  and  she  soon  be- 
came the  Ishmael  of  the  road.  Owing 
to  the  hard  feeling  against  her  and  her 
own  general  worthlessness,  she  was 
kept  in  the  round-house  when  not  abso- 
lutely forced  out  by  pressure  of  busi- 
ness. 

One  day  that  the  foreman  was  com- 
plaining about  the  worthlessness  of  the 
engine,  a  machinist  in  the  shop  said 
he  could  cure  her,  and  he  was  readily 
given  permission  to  try.  He  proceeded 
to  remove  the  dome  cover  and  took  out 
the  throttle  valve.  Then  he  substituted 
another  of  ordinary  design  and  the  en- 
gine was  all  right. 

The  cause  of  the  trouble  with  the  en- 
gine was  that  the  throttle  valve  did  not 
admit  steam  properly.  When  the  en- 
gine was  undergoing  the  rebuilding,  a 
new  throttle  valve  was  needed,  and  the 
pattern  maker,  an  ordinary  carpenter 
(the  kind  of  a  mechanic  where  cheap 
labor  always  proves  expensive),  w^as 
directed  to  make  one.  He  was  an  en- 
terprising mechanic,  and  instead  of  con- 
necting the  ends  of  the  valve  with  ribs 
as  usual,  which  leaves  space  to  admit 
steam,  lie  made  the  whole  thing  solid 
w-ith  tlie  view  of  giving  it  increased 
strength. 

It  might  a[>pear  curious  to  those  not 
accustomed  to  the  ways  of  rulc-of- 
thumb  shops  that  a  valve  made  in  this 
way  should  be  cast,  cleaned,  turned,  fit- 
ted and  ground  in  without  someone 
detecting  the  mistake  made,  but  those 
familiar  with  the  ways  of  such  shops 
will    not   be    surprised    that   the    engine 
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was   turned   out   with   tlio   valve   in   this 
condition. 

The  loss  incurred  by  the  railroad 
company  by  the  inefficiency  of  this  en- 
gine during  several  years  of  service, 
must  have  amounted  to  thousands  of 
dollars.  Had  an  indicator  been  ap- 
plied when  it  was  found  that  the  en- 
gine was  not  working  satisfactorily,  tlic 
location  of  the  defect  would  have  been 
made  apparent  immediately.  Such 
glaring  cases  of  incompetency  as  the 
officers  in  charge  of  this  engine  dis- 
played, are  fortunately  not  common; 
but  it  is  far  too  common  for  first-class 
roads  to  have  locomotives  that  are  not 
working  satisfactorily,  while  there  is 
no  intelligent  system  adopted  for  fin<l- 
ing  the  origin  of  the  inefficiency.  Ex- 
amining pistons  that  are  in  perfect  or- 
der, inspecting  steam  passages  that  are 
perfectly  opened,  changing  valves  that 
are  properly  proportioned,  altering  the 
throw  of  eccentrics  that  harmonize 
with  the  scheme  of  the  valve  motion, 
are  lines  of  work  adopted  amidst  pro- 
tracted delay  and  serious  expense  as 
the  "practical"  methods  of  searching 
for  a  defect.  The  plan  is  about  as 
amusing  to  a  disinterested  observer  as 
a  game  of  blind  man's  buff,  which  it 
strikingly  resembles,  for  it  is  purely 
groping  in  the  dark;  but  when  a  man, 
with  knowledge  which  gives  him  a 
clear  perception  of  what  is  really 
wanted,  proposes  to  apply  an  indicator 
to  the  engine,  he  is  sneered  at  as  a 
theorist.  There  are  many  of  our  theor- 
ists much  more  practical  than  the  man 
who  makes  it  his  boast  that  he  is  pure- 
ly practical,  which  generally  means 
very  little,  after  all,  as  the  work  he  can 
do  with  his  hands  is  generally  his  whole 
capital,  brain  being  an  unknown  and 
unnoticed  quantity.  If  there  was  a  lit- 
tle more  inclination  on  the  old-fash- 
ioned railroads  to  use  as  methods  of 
investigation  the  means  which  scientific 
training  has  produced  and  less  tenden- 
cy to  depreciate  new  and  accurate 
methods,  there  would  be  reason  for 
fewer  complaints  that  master  mechan- 
ics were  degraded  into  mere  engine 
house  foremen.  Where  a  man  by  his 
daily  act.  walk  and  conversation  con- 
vinces all  intelligent  men  that  he  is  in- 
competent to  move  with  the  tide  of 
progress,  there  is  really  little  cause  for 
complaint  when  all  other  officers  natur- 
ally fall  into  the  way  of  following  the 
lead  of  his  superior. 


smoke  is  ruinous  to  the  health  of  com- 
munities where  it  is  permitted  to  pollute 
the  air.  Smoke  is  really  a  nuisance  and 
its  emission  ought  to  be  restrained  as 
much  as  possible,  for  it  disfigures  build- 
ings, stains  the  good  wife's  washing  antf 
poisons  some  vegetation;  but  there  has 
never  been  any  proof  that  smoke  is  in- 
jurious to  health.  When  the  underground 
railways  were  first  put  into  operation  in 
London  the  locomotives  burned  bitu- 
minous coal  and  the  atmosphere  of  these 
tunnels  was  frequently  stifling,  but  the 
trainmen  were  noted  for  robust  health, 
and  a  belief  prevailed  that  the  smoke  was 
wholesome.  All  cities  noted  for  their 
smoky  atmosphere  are  more  healthy  than 
the  cleaner  cities. 


Healthy  Smoke. 
There  is  fierce  agitation  going  on 
among  municipalities  all  over  the  country 
against  smoke  caused  by  industrial  plants 
and  by  locomotives  that  continue  to  burn 
soft  coal.  Within  the  last  year  many 
agitators  against  the  smoke  nuisance  have 
been  trying  to  prove  that  the  presence  of 


To   Dispense  with   Human   Skill. 

Those  who  are  familiar  with  pattern 
weaving  are  aware  that  on  the  Jacquard 
loom,  perforated  cards  control  the  move- 
ments of  the  shuttles  so  that  predeter- 
mined patterns  are  woven  independently 
of  the  skill  of  the  operator.  That  prin- 
ciple of  controlling  movements  by  per- 
forated cards  was  later  applied  with  entire 
success  to  the  pianola  for  the  production 
of  music,  and  now  a  writer  in  Cassier's 
JIagazine  predicts  that  the  same  system 
will  be  applied  to  the  working  of  all  kinds 
of  machine  tools  and  even,  to  the  control 
of  railway  trains.    To  quote : 

"The  far  reaching  effects  of  the  general 
adoption  of  the  perforated  strip  for  the 
control  of  machinery  will  be  perceived  as 
the  subject  is  examined,  in  the  light  of 
results  already  obtained,  in  connection 
with  musical  instruments.  The  acquisi- 
tion of  a  correct  and  facile  tcchnic  upon 
such  an  instrument  as  the  piano,  requires 
intense  application,  and  years  of  hard 
woi'k  by  those  who  have,  in  the  first  place, 
a  natural  talent  for  the  subject,  out  of 
all  the  pupils  who  make  such  studies,  but 
few  attain  anything  like  such  precision 
and  accuracy  as  are  given  immediately  to 
the  experienced  operator  upon  the  me- 
chanically controlled  instrument.  The  real 
difference  between  the  performance  of  a 
virtuoso  and  the  cfl'ect  of  a  machine  ap- 
pears only  in  such  delicacies  of  expression 
as  are  perceptible,  mainly,  to  the  trained 
listener,  and  differences  such  as  those  are 
not  only  imperceptible,  but  undesirable  in 
applying  the  principle  to  machine  work. 

"It  follows  that  the  development  of  the 
perforated  strip  to  the  control  of  machine 
tools  may  work  a  change  in  technical 
training  and  apprenticeship  method, 
similar  to  that  which  is  being  effected  in 
the  subject  of  pianoforte  instruction,  leav- 
ing the  education  of  the  mechanic  to  be 
directed  to  those  general  and  varied  fea- 
tures which  include  the  exercise  of  judg- 
ment and  discretion,  rather  than  of 
detailed  and  repetitive  manipulation.  This 
is  entirely  in  accordance  with  the  changes 


which  have  already  taken  place,  and  it  is 
necessary  only  to  look  back  over  the 
development  of  the.  machinist's  trade  to 
perceive  the  manner  in  which  the  once 
important  operators  of  chasing,  filing, 
chipping,  etc.,  have  been  replaced  by  the 
work  of  the  slide  rest,  the  grinding  ma- 
chine, the  sliaper  and  the  drop-press. 

"Not  only  in  the  control  of  machining 
work,  but  also  in  the  direction  of  larger 
operations,  may  the  possibilities  of  the 
perforated  strip  be  indicated.  With  the 
introduction  of  electric  propulsion  upon 
laiKvays,  it  may  become  practicable  to 
have  the  trains  controlled  wholly  from 
fixed  stations,  the  motors  responding  en- 
tirely to  the  movement  of  the  strip  through 
a  transmitting  mechanism.  Thus  the  posi- 
tion of  a  train  upon  a  section  might  be 
m.ade  to  correspond  at  all  times  to  the 
relative  positions  of  its  controlling  strip, 
the  control,  both  as  to  position  and  rate 
of  speed,  being  always  kept  in  the  hands 
of  the  operator  at  the  fixed  station,  him- 
self continually  in  possession  of  informa- 
tion about  all  other  trains  upon  the 
division.  Wherever  a  wire  can  be  run 
such  a  control  may  be  extended  so  that 
operations  at  points  far  distant  might  be 
synchronized  in  accordance  with  any 
desired  plan." 


University   Experts   Failed   to   Prevent 
Smoke. 

The  smoke  nuisance  appears  to  har- 
row the  minds  of  people  abroad  as 
much  as  it  does  in  the  United  States. 
We  learn  from  the  London  Times  that 
Professor  Burstall,  of  Birmingham  Uni- 
versit3',  appeared  in  a  Police  Court  to 
answer  a  complaint  against  the  Uni- 
versity for  failing  to  consume  its  own 
smoke.  He  said  that  the  university  had 
spent  an  enormous  amount  of  time  and 
money  in  testing  smoke  preventing  ap- 
pliances, but  with  all  of  them  smoke 
v.as  produced  under  certain  conditions. 
The  greater  portion  of  the  coal  used  in 
this  country  was  bituminous,  and 
though,  if  the  boilers  were  lightly 
worked  the  smoke  was  consumed,  if 
they  had  to  be  forced  occasionally  to 
give  a  larger  supply  of  steam  on  cold 
days,  there  was  no  appliLUce  which 
would  prevent  them  from  giving  black 
smoke.  The  solution  was  to  try  a  type 
of  coal  which  did  not  give  smoke,  as  in 
Germany,  but  in  thi.s  country  that  solu- 
tion was  economically  unsound. 

Similar  experience  is  met  with  all  the 
time  in  operating  locomotives.  It  is 
easy  preventing  smoke  when  an  engine 
is  working  light,  but  when  it  is  neces- 
sary to  put  her  in  the  corner  to  climb 
a  steep  grade  or  to  start  a  heavy  train 
no  man  born  of  woman  can  prevent  the 
emission  of  smoke.  It  is  wise  to  bear 
patiently  with  evils  that  aro  in  (he  very 
nature   of   things,    inevitable. 
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Air  Brake  Department 


The  Eames  Brake. 

It  is  possible  that  a  great  many  of  our 
readers  have  heard  of  the  Eames  Vacu- 
um Brake,  but  have  never  seen  it  or 
heard  a  description  of  the  brake. 

We  have  secured  several  cuts  of  the 
operating  valves  and  a  view  of  the  gen- 
eral arrangement  which  are  shown  as  the 
E^mes  brake  valve,  the  ejector  for  the 
Eames  vacuum  brake  and  the  Eames 
driver  brake. 

The  power  of  the  brake  is  obtained 
trom  atmospheric  pressure  acting  upon 
the  e.xterior  of  rubber  diaphragms  which 
are  forced  into  an  iron  shell  when  a 
vacuum  is  produced  within,  thus  the  force 
is   transmitted   to   the   brake   shoes    in    a 


and  demand.  Still,  a  man  with  plenty  of 
spare  time  and  financial  resources  may 
invent  something  for  which  there  has  been 
no  demand,  but  in  the  manufacture  of  air 
brake  apparatus  there  must  be  a  de- 
mand for  some  added  feature  or  a  neces- 
sity therefor,  before  any  attempt  would 
be  made  to  design  and  perfect  a  brake 
and  possibly  find  that  no  one  had  any  use 
for  it.  It  cost  the  Westinghouse  Air 
Brake  Co.  about  $100,000  to  develop  the 
type  K  triple  valve  to  its  present  state  of 
efficiency,  but  there  was  a  very  active 
demand  for  it  even  if  some  railroad  men 
were  a  trifle  slow  to  see  it. 

One   of   the   first   railroads   to   demand 
something   in   the   way   of  air   brake  that 


trains,  that  is,  if  the  train  was  to  be 
stopped,  passengers  discharged  and  re- 
ceived, and  the  train  again  started  with- 
out delaying  the  following  train  which 
was  as  stated,  90  seconds  later  on  the 
schedule,  a  higher  rate  of  acceleration 
and  retardation  was  imperative.  To 
bring  the  rate  of  acceleration  as  nearly  as 
possible  to  the  desired  point,  improved 
motive  power  was  installed  and  with  it 
the  rate  of  acceleration  increased  to  a 
figure  about  three  times  that  obtained 
with  modern  passenger  locomotives. 

It  was  then  found  that  the  automatic 
brake,  even  with  the  quick-service,  grad- 
uated release  and  high  pressure,  was  too 
slow  in   action   to   bring  the  rate  of  de- 


that 


similar     mannc 
brake  practice. 

This  brake  was  the  most  formidable 
rival  of  the  air  brake  and  it  is  still  used 
to  a  certain  e.xtent  in  forcicn  countries. 


Electrically    Operated    Air    Brakes. 

I'cfore  touching  upon  the  subject  of 
electric  operation  for  compressed  air 
brakes,  we  wish  to  say  to  our  readers 
that  if  there  is  no  demand  for  any  new 
device  in  mechanical  lints,  there  are  not 
likely  to  be  any  invented,  at  least  none  of 
any  great  value,  unless  there  is  something 
seriously  wrong  with   the   law   of   supply 


would  ()])fratc  quicker  than  a  wave  could 
travel  through  the  brake  pipe  of  8  or  10 
cars,  or  rather  something  that  could 
make  a  brake  pipe  reduction  on  the  10th 
car  as  quickly  as  it  could  be  made  on  tlie 
first  one,  was  the  Interborough  Rapid 
'J'ransit  Co.  of  New  York. 

In  order  to  handle  an  increased  traffic 
condition,  trains  became  more  frequent 
and  as  over  one  million  passengers  are 
transported  daily,  it  is  necessary  to  run 
trains  of  9  and  10  cars  at  speeds  as  high 
as  40  miles  per  hour  on  a  headway  of 
90  seconds.  It  was  obvious  that  if  sched- 
ules   were    to    be    maintained    on    these 


celeration  to  the  desired  figure;  that  is, 
too  much  time  was  consumed  in  getting 
;!ie  brake  applied,  or,  in  other  words, 
there  was  too  much  distance  between  the 
place  of  application  of  the  brake  and  the 
point  of  slop.  In  order  to  meet  this  con- 
dition the  Westinghouse  Air  Brake  Com- 
pany designed  and  installed  a  new  sys- 
tem of  air  brakes.  The  highest  order  of 
pneumatic  or  compressed  air  brake  was 
used  and  the  application  and  release  of 
brakes  electrically  transmitted  to  the 
operating  valve  on  each  car. 

The  success  attained  to  a  very  gratify- 
ing degree  to  all  parties  concerned.    The 
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motive  power  on  the  Interborough  is,  of 
course,  electric,  but  at  the  proper  time 
we  will  deal  with  the  electrification  of  air 
brakes   for   steam   road   service. 

It  has  long  been  known  that  electricity- 
could  add  to  the  fle.xibility  and  efficiency 
of  the  compressed  air  brake,  but  in  steam 
road  service  there  were  some  reasons 
why  the  "Electro-Pneumatic"  brake  was 
not  employed  until  quite  recently. 

One  of  the  chief  reasons  is  that  the 
pneumatic  brake  has  been  sufficiently  flex- 
ible to  answer  to  the  demands  until  quite 
recently,  and  to  go  back  several  years, 
the  pneumatic  brake  had  not  been  brought 
to  a  degree  of  perfection  that  would 
warrant  the  application  of  electricity.  As 
a  general  thing  electric  current  has  not 
been  available  on  steam  locomotives  and 
there  has  not  been  enough  knowledge  on 
the  subject  or  material  at  hand  to  insure 
reliable  current  and  connections. 


transmitted,  produces  an  instantaneous 
application  on  all  cars  in  the  train,  there- 
by shortening  the  stop  as  compared  with 
that  required  by  the  pneumatic  brake  alone 
in  stopping  the  same  train. 

Our  air  brake  readers  are  aware  of 
the  changes  made  in  air  brake  equipments 
during  the  past  IS  years;  in  1896  the  high- 
speed brake  came  into  use  because  the 
best  stop  that  could  be  made  from  high 
speeds  by  the  quick-action  brake  could 
be  shortened  several  hundred  feet  by  the 
use  of  the  high-speed  brake.  About  10 
years  later  it  was  found  that  the  best  stop 
made  by  the  high-speed  brake  could  be 
shortened  several  hundred  feet  by  the 
L.  N.  equipment,  and  the  stop  was  still 
further  shortened  by  the  use  of  the  L. 
G.  N.  triple  valve. 

In  1909  the  distance  in  which  a  train 
of  modern  equipment  cars  could  be 
stopped    from   high   rates   of   speeds   had 


until  the  cars  are  equipped  with  an  effi- 
cient pneumatic  brake,  as,  for  instance, 
a  certain  train  running  at  a  given  speed, 
may  be  stopped  by  the  high-speed  brake 
in  a  distance  of  1700  feet,  an  emer- 
gency application,  electrically  transmit- 
ted, might  possibly  shorten  this  distance 
300  feet,  but  if  the  P.  C.  equipment  was 
first  installed,  the  stop  would  likely  be 
shortened  by  500  or  600  feet  without  any 
electric  transmission. 

There  are  quite  a  number  of  different 
types  of  electro-pneumatic  brake  equip- 
ments, and  in  many  instances  the  pneu- 
matic brake  has  been  improved  upon 
while  the  electric  transmission  was  added. 
Some  of  the  added  features  to  the  brake 
valve  or  operating  valve  are,  a  limiting 
of  service  brake  pipe  reduction  in  which 
the  preliminary  exhaust  is  cut  off  at  the 
time  the  brake  pipe  pressure  and  service 
reservoir  pressures  have  equalized.     An- 


(6.  — E..\.\1ES  UmVER   BRAKE. 


Now,  however,  practically  all  first-class 
trains  are  lighted  by  electricity  or  the  lo- 
comotive has  some  electric  current  and 
the  air  brake  art  has  developed  into  a 
science,  reliable  information  is  at  hand, 
and  jumper  connections  have  been 
brought  to  such  a  state  of  efficiency  that 
reliable  connections  are  easily  made.  The 
electro-pneumatic  brake  can  now  be  con- 
sidered a  wonderful  achievement  in  steam 
road  service. 

It  will  be  understood  that  electric  cur- 
rent does  not  add  to,  or  produce  any 
braking  power,  it  merely  transmits  the 
intent  of  the  engineer  to  every  car  on 
the  train ;  that  is,  the  service  application 
takes  place  on  each  car  in  the  train  the 
instant  the  brake  valve  handle  touches 
service  position,  thus  any  shocks  to  the 
train  resulting  from  the  time  element  are 
eliminated  by  the  electric  current  and  in 
emergencies   the   quick-action,   electrically 


increased  to  such  an  extent  that  tlie 
length  of  stop  could  not  be  shortened  to 
a  reasonable  distance  by  the  use  of  any 
triple  valve  in  existence,  but  the  P.  C. 
brake  equipment  again  brought  the 
length  of  stop  from  60  mile  per  hour 
speeds  to  about  1100  feet. 

Now  as  passenger  trains  could  be 
stopped  from  60  mile  per  hour  speeds  in 
less  than  1100  feet  in  1888,  there  must  be 
some  reason  why  the  length  of  stop  has 
been  on  a  continual  increase,  and  the 
leason  sums  up  in  about  two  causes, 
heavier  cars  and  longer  trains.  The  same 
thing  has  caused  a  further  demand  for 
an  Electro-Pneumatic  brake  in  steam  road 
service. 

Railroads  that  are  still  going  along 
with  the  old  quick-action  automatic  or 
the  high-speed  brake,  can  have  no  immedi- 
ate use  for  an  electric  transmission  be- 
cause  electrification   will   not   be   needed 


other  is  the  prevention  of  an  overcharge 
in  the  equalizing  reservoir  by  means  of  a 
collapsible  equalizing  piston  that  is,  if 
equalizing  reservoir  pressure  through  any 
nianipulation  of  the  brake  valve,  becomes 
about  two  pounds  higher  in  oressure  than 
the  brake  pipe,  the  equalizing  piston  will 
collapse  and  allow  the  brake  pipe  and 
equalizing  reservoir  pressure  to  equalize. 
Another  improvement  is  the  prompt  re- 
sponse of  a  service  reduction  due  to  a 
combination  of  direct  and  equalizing  ex- 
haust ports.  This  materially  reduces  the 
time  element  in  obtaining  a  reduction  with 
the  equalizing  discharge  type  of  brake 
valve.  However,  if  the  electro-pcnumatic 
brake  is  to  be  used  on  the  ordinary  loco- 
motive having  the  E.  T.  brake,  about  the 
only  change  in  equipment  that  will  be  re- 
quired is  a  new  upper  case  or  valve  body 
and  a  new  rotary  valve  key  for  the  brake 
valve.    The  electric  portion  of  the  brake 
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valve  is  in  a  small  case  located  just  above 
the  automatic  brake  valve  and  is  opera- 
ted by  the  same  handle  and  the  one  rotary 
valve  key  serves  for  both  electric  and 
pneumatic. 

The  distributing  valve  has  no  electric 
connections,  it  being  subject  to  the  in- 
staneous  brake  pipe  reduction  on  the  cars. 
This  slight  change  in  the  brake  valve  and 
the  wiring  is  about  all  that  is  required  on 
the  locomotive  assuming  that  the  train  is 
lighted  with  electricity. 

There  is  one  type  of  electro-pneumatic 
brake  that  uses  a  70-lb.  brake  pipe  press- 
ure and  develops  a  brake  cylinder  pressure 
of  100  lbs,  and  more  with  an  emergency 
application  and  the  chief  features  of  an- 
other type  are:  full  protection  against 
complete  loss  of  the  brake  pipe  pressure 
from  a  failure  on  any  part  of  the  system ; 


eliminate,  so  far  as  possible,  all  the  un- 
desirable and  to  this  intent  the  West- 
inghouse  Co.  have  perfected  a  new  brake 
of  a  universal  design. 

The  P.  C.  equipment,  similar  to  the  E. 
T.  brake,  provides  one  size  of  control 
valve  for  all  sizes  of  brake  cylinders,  but  it 
is  designed  for  steam  road  service,  while 
other  control  valves  such  as  the  E-11  are 
electrically  operated. 

The  idea  is  to  have  one  standard  equip- 
ment for  all  classes  of  service  as  well  as 
all  sizes  of  brake  cylinders  and  for  any 
necessary  number  of  brake  cylinders  to 
be  operated  both  electrically  or  pneumat- 
ically in  either  steam  or  electric  service. 
In  perfecting  this  brake  provisions 
were  made  to  embody  or  eliminate  any  of 
the  features  we  have  enumerated  so  that 
auv  class  of   service  can   lie  covered   and 


be  ample  time  for  this  as  the  brake  equip- 
ment has  not  as  yet  received  a  name  fo> 
reference. 


maximum  and  prcdctermmcd  flexibility 
for  service  operation;  certain  and  uni- 
form action ;  predetermined  and  maxi- 
mum practicable  difference  between  ser- 
vice and  emergency  braking  power ;  in- 
staneous  quick  action ;  complete  separa- 
tion of  service  and  emergency  features, 
both  electric  and  pneumatic ;  full  emergen- 
cy pressure  obtainable  at  will,  even  after 
a  full  service  application ;  automatic 
emergency  when  predetermined  brake 
pipe  reduction  is  made  after  equalization, 
or  when  brake  pipe  pressure  is  reduced 
beyond  a  predetermined  danger  point,  due 
to  leakage  or  other  causes;  brake  cylinder 
pressure  maintained  in  emergency,  and 
improved  graduated  release  feature. 

Now  it  is  evident  that  with  the  various 
passenger  car  brake  eiiuipinciUs  now  in 
use,  there  should  be  sonic  standard  brake 
that  will  embody  all  of  the  desirable  feat- 
ures of  the  present  system  of  brakes  and 


this  installatiun  can  be  started  with  a 
plain  automatic  operation  or  with  the 
most  elTicient  brake  ever  designed,  or 
similarly  the  ordinary  features  of  the 
(|nick-acli(.n  brake  can  be  started  with 
and  by  additions  and  substitutions,  uf 
standard  parts,  it  can  be  built  up  to  any 
desired  operation. 

By  this  method  any  feature  such  as 
graduated  release  or  an  emergency  ap- 
plication after  a  predetermined  service 
rcductinn  can  be  eliminated  or,  in  short, 
the  brake  can  be  transformed  to  nuet 
with  the  ideas  of  any  supervisor  of  air 
brakes,  or  any  features  can  be  reincorpur- 
ated  or  added  should  he  change  his  mind 
concerning  any  of  the  features. 

As  stated,  this  brake  is  now  undergoing 
a  thorough  test  in  service  and  is  the 
brake  we  hope  to  fully  illustrate  and  de- 
scribe as  soon  as  the  entire  description  is 
available  for  this  purpose  and  there  should 


Air   Brake   Tests. 

Among  many  engine  crews  there  is- 
prevalent  a  general  supposition  that  with 
modern  locomotives  and  large  capacity 
air  compressors,  a  train  of  cars  may  be 
parted  and  the  angle  cock  remain  open 
on  the  rear  portion  of  the  cars  still 
coupled  to  the  locomotive,  without  the 
engineer  knowing  it,  or  without  being  in- 
dicated by  the  air  gage.  In  past  issues- 
we  have  given  our  readers  the  results  of 
some  tests  made  for  the  purpose  of  as- 
certaining the  outcome  of  trains  part- 
ing under  various  conditions,  and  since 
that  time  another  test,  for  the  purpose  of 
noting  the  brake  action  under  certain  con- 
ditions of  an  open  brake  pipe,  has  been 
conducted. 

This  train  was  composed  of  160  cars 
made  up  on  two  tracks,  with  the  rear 
end  of  the  train  opposite  the  locomotive. 
The  locomotive  was  equipped  with  the 
E.  T.  brake,  and  two  11-in.  air  compress- 
ors. There  was  no  selection  of  cars  or 
type  of  triple  valve,  but  there  were  eight 
type  K  valves  on  the  head  cars  and  some 
others  throughout  the  train.  Some  of  the 
observations  that  were  made  will  lie 
noted  here,  because  they  will  give  the 
reader  a  definite  idea  of  the  difference  in 
air  pressure  that  can  exist  between  the 
ends  of  a  brake  pipe  on  a  train  of  cars 
than  can,  and  are  being  hauled  by  mod- 
ern locomotives. 

The  first  test  was  made  to  demonstrate, 
if  possible,  the  ability  of  two  11-in.  pumps 
to  maintain  maximum  pressure  to  be 
shown  on  the  air  gage  if  the  angle  cock 
on  the  rear  car  was  left  open,  as  in  the 
case  of  a  parted  train.  The  engine  was 
coupled  to  the  train  with  110  lbs.  main 
reservoir  pressure,  hose  coupled  up.  and 
the  angle  cock  at  the  rear  end  left  open. 
The  brake  valve  handle  was  left  in  run- 
ning position  and  pressure  reduced  to- 
55  lbs.  in  the  main  reservoir  and  35  lbs. 
in  the  brake  pipe,  when  the  pumps  started 
to  work  and  continued  working  for  a 
period  of  ten  minutes  and  no  air  pressure 
appeared  at  the  rear  end  of  the  brake 
pipe.  The  valve  handle  was  then  moved 
to  release  position  and  the  pressure  re- 
duced to  20  lbs.,  the  pumps  started  racing 
and  in  four  minutes,  or  14  minutes  after 
the  test  was  started,  the  pressure  was 
raised  to  51  lbs.;  in  16  minutes  the  en- 
gine gage  showed  58  lbs.,  at  which  time 
air  pressure  showed  up  at  the  rear  end. 
In  20  minutes  the  engine  gage  showed  62' 
lbs.;  in  29  minutes  70  lbs.;  in  33  min- 
utes, 73  lbs. 

The  brake  valve  was  then  returned  to 
running  position,  engine  and  tender  brake 
applied  immediately  and  the  head  car 
brakes  in  20  seconds.  Obviously  it  is  im- 
possible to  haul  a  train  and  maintain- 
brake   pipe   pressure   at   a   standard    with- 
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the  brake  valve  handle  in  running  posi- 
tion if  the  angle  cock  on  the  rear  is  left 
open.  At  the  return  to  running  position, 
and  application  of  the  brake,  an  air  gage 
was  attached  to  the  rear,  end  of  the  train 
and  the  gages  read,  M.  R.  70,  B.  P.  50  and 
gage  at  the  rear  14  lbs. 

The  pump  throttle  was  then  closed  and 
the  pressure  equalized  throughout  the 
train  at  27  lbs. 

The  pumps  were  again  started,  and  the 
pressures    raised   as   follows : 

With    the    above    pressures    tlie    brake 


A  20  lb.  reduction  applied  the  brake  on 
the  102d  car  in  21  seconds.  With  the  brake 
valve  25  seconds  in  release  position  before 
being  returned  to  running  position  re- 
leased all  brakes  in  52  seconds,  the  rear 
gage  registering  50  lbs. 

Another  20  lb.  reduction  was  made  after 
the  recharge  and  the  release  made  bj'  al- 
lowing the  brake  valve  to  remain  in  full 
release  but  5  seconds ;  it  required  one 
minute  and  40  seconds  to  release  tlie  rear 
brakes,  the  rear  gage  registering  but  40 
lbs. 


n  1  min. 

M. 

R. 

102  lbs. 

B.  P. 

50  lbs. 

Gage  at 

rear 

25  lbs. 
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27  .. 
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109  " 

59  " 
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"   " 

37  " 

"  20  " 

109  " 

61  " 

"   " 

37  " 

"  24  " 

109  '■ 

61  " 

"   " 

39  " 

■•  30  '• 

109  " 

62  " 

" 

40  " 

•■  37  •• 

109  •• 

62  " 
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valve  was  placed  in  full  release  position, 
and  in  one  minute  pressures  in  the  main 
reservoir  and  brake  pipe  on  the  engine 
equalized  at  90  lbs.  with  no  variation  in 
pressure  at  the  rear  end  of  the  brake  pipe, 
and  at  the  expiration  of  ten  more  min- 
utes, engine  gage  registered  M.  R.  78,  B. 
P.  70,  and  gage  at  rear  47  lbs.,  pumps 
working  at  full  speed. 

The  time  of  a  number  of  applications 
and  releases  was  also  noted  with  this 
train,  which  we  will  not  have  any  partic- 
ular reference  to  save  to  state  that,  as 
could  be  expected,  all  brakes  could  not 
be  applied  and  a  variety  of  brake  cylinder 
pressures  were  obtained  on  those  that  did 
respond.  The  most  satisfactory  re- 
lease was  accomplished  with  the  brake 
valve  in  release  position  from  20  to  25 
seconds. 

Later  on  the  train  was  reduced  to  104 
cars  and  the  charging  time  noted.  The 
engine  was  coupled  up  with  110  lbs.  main 
reservoir  pressure  and  no  air  pressure  in 
the  train  brake  equipment,  a  gage  was  at- 
tached to  the  rear  hose,  the  brake  valve 
was  in  release  position  and  in  60  seconds 
air  pressure  was  shown  at  the  rear  end, 
pressures  on  the  engine  at  this  time  were, 
M.  R.,  70  lbs. ;  B.  P.,  68  lbs. 


A  detailed  description  of  all  tests  con- 
ducted cannot  be  given  at  this  time,  but  it 
is  evident  that  with  unusually  long  trains, 
a  somewhat  longer  time  in  release  position 
is  necessary  even  with  large  capacity  air 
compressors,  to  insure  the  quickest  possi- 
ble release  of  brakes. 

The  length  of  time  the  pumps  were  com- 
pelled to  run  in  order  to  accumulate  these 
pressures  on  the  long,  leaky  brake  pipes 
and  the  number  of  strokes  per  minute  they 
were  operating  at  in  order  to  maintain  the 
pressure  is,  to  our  mind,  worthy  of  some 
serious  consideration.  The  amount  of 
steam  consumed  by  simple  or  direct  acting 
air  pumps  under  such  conditions  should  be 
brought  to  the  notice  of  everyone  who  is 
striving  for  economy  in  coal  consumption, 
and  the  economical  advantages  of  com- 
pound compressors  should  be  pointed 
out. 


Trains  to  Speed  500  Miles  an  Hour. 
Owing  to  numerous  train  accidents  due 
to  high  speed,  there  has  been  developing 
a  strong  public  sentiment  in  favor  of 
slower  trains,  and  now  suddenly  comes 
the  announcement  that  an  inventor  has 
devised  an  aerial  railway  on  which  trains 
can  be  run  at  speeds  varying  from  300  to 
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At  these  pressures  pumps  slowed    down    and    excess    pressure    gov- 
ernor top  was  cut  out. 
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A  number  of  application  and  release 
tests  were  then  made  with  this  train  of  104 
cars,  an  emergency  application  was  made 
and  the  brake  on  the  104th  car  applied  in 
8  seconds. 


SOD  miles  an  hour.  The  inventor  of  this 
speed  novelty  is  Emile  Bachelet,  of  Mount 
Vernon,  N.  Y. 

To  a  Globe  reporter  the   inventor  ex- 
plained that  his  plan  was  to  erect  a  steel 


track,  liardly  more  than  a  series  of  large 
wires,  on  poles  to  Boston  to  equip  this 
track  with  a  series  of  tubes  some  thirty 
feet  long,  and  to  run  them  across  country 
at  five  minute  intervals,  with  mail  and 
express  matter,  lie  said  that  later  special 
torpedo  cars  would  be  built  to  carry 
passengers,  though  only  a  few  could  be 
accommodated  in  each  car.  In  the  case 
of  human  traffic,  he  explained,  the  speed 
would  necessarily  be  reduced  to  some- 
think  like  100  to  200  miles  an  hour. 

A  live  imndred  pound  projectile  hurling 
500  miles  an  hour  across  country  from 
New  Y'ork  to  Boston,  with  -no  contact 
with  anything  save  the  atmosphere,  held 
forth  visions  of  death  and  destruction  if 
the  thing  should  go  astray.  The  inventor 
explained  that  this  would  be  impossible 
on  account  of  the  terrific  grip  of  the  for- 
ward movement,  the  hold  that  the  levitat- 
ing currents  maintained  on  the  cylinder, 
and  that  in  addition  narrow  flanges  would 
be  fitted  on  the  bottom  of  the  cylinder, 
which  in  emergency  would  drop  against 
the  track,  keeping  the  rocketing  cylinder 
in  constant  control. 

He  said  that  the  car  would  be  auto- 
matically stopped  at  its  destination,  and* 
declared  that  the  cost  of  operating  the 
road  would  be  but  trifling. 

"It  is  practically  shooting  the  projectile 
straight  into  Boston,"  he  said.  "Persons 
along  the  line  would  be  perfectly  safe, 
as  the  track  would  be  raised  on  poles,  and 
it  would  be  impossible  for  the  car  to  break 
away  from  the  current  and  go  cavorting 
outside  the  zone  of  attraction.  Persons 
could  look  up  and  see  the  great  tubes 
whizzing  like  monster  rifle  balls  above 
them.  Even  at  high  speed,  I  think,  they 
would  be  visible,  though  blurred. 

"Of  course  the  great  speed  is  obtained 
because  I  have  succeeded  in  removing 
all  friction  save  that  with  the  air.  In  the 
case  of  a  railroad  train  there  is  wheel 
friction  on  the  rails,  axle  friction,  and 
friction  in  all  moving  parts,  which  creates 
tremendous  resistance.  My  levitated 
railway  has  none  of  this  to  contend  with. 

Postmaster  General  Hitchcock  is  re- 
ported to  have  sent  engineers  to  examine 
this  new  system  of  rapid  transit. 


.-\   Missouri   r.  ,  in   Congress 

is  pushing  forward  a  measu-e  which  pro- 
poses spending  $20,000,000  on  the  con- 
struction of  a  public  highway  reaching 
froni  the  Atlantic  to  the  Pacific  coast.  We 
understand  that  some  railway  officials  are 
opposing  this  bill  which  wc  regard  as 
short-sighted  policy.  A  trunk  highway 
would  promote  improved  branch  roads 
which  would  tend  to  even  up  the  freight 
sent  to  railways,  and  there  would  be  no 
competition  to  speak  of  with  rail  trans- 
|i(^rtation. 


N'ou    are    working    for   yourself    when 
you   hire  a  good  man   to   work   for  you. 


06 


RAILWAY   AND   LOCOMOTIVE   ENGINEERING. 


February,  1913. 


Electrical  Department 


Electric  Switcher  for  the  Spokane  and 
Inland   R.   R. 

The  application  of  the  electric  switch- 
er locomotive  to  yard  service  has 
proven  reliable  and  economical.  Many 
railroads  have  purchased  electric 
switchers  where  electrification  has  been 
installed,  the  most  important  of  which 
is  the  New  York,  New  Haven  and 
Hartford  R.  R.,  which  now  has  in  oper- 
ation as  many  as  fifteen. 

The  Spokane  and  Inland  R.  R.  of 
State  of  Washington  lias  recently  re- 
ceived a  Baldwin-Westinghouse  elec- 
tric switcher  shown  in  our  illustration 

The  cab  is  located  centrally,  and 
sloping  hoods  are  provided  to  give  a 
better    view    when     coupling     and    un- 


tor  car  lighting  and  for  signal  opera- 
tion. The  construction  and  method  of 
assembling  were  discussed  and  we  now 
come  to  the  care  of  battery,  which  ap- 
plies equally  well  to  either  type. 

The  amount  of  current  which  can  be 
taken  out  of  a  battery  is  limited,  and 
it  is  therefore  necessary  to  "charge" 
same  at  intervals.  The  strength  or 
density  of  the  electrolyte  rises  during 
charge  and  falls  during  discharge  due 
to  the  chemical  changes.  This  rise  and 
fall  in  the  specific  gravity  of  the  elec- 
trolyte affords  a  convenient  means  of 
following  the  operation  of  the  bat- 
tery. Proper  operation  is  very  neces- 
sary, as  both  over  discharging  and  ex- 
cessive overcharging  are  very  injurious 
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coupling  from  the  cars.  The  motors, 
of  wliich  there  are  four  each  of  type 
301-D-2,  have  sufficient  capacity  to  en- 
able the  locomotive  to  exert  continu- 
ously a  tractive  effort  of  9.400  lbs.  It 
will  also  exert  a  tractive  effort  of  16,- 
000  lbs.  at  approximately  9.2  miles  per 
hour  and  on  clean  dry  rails  a  mo- 
mentarily maximum  tractive  effort  of 
25,000  lbs.  can  be  obtained.  The  prin- 
cipal dimensions  are:  Width,  9  ft.  6  in. ; 
height,  12  ft.  1  in.;  wheel  base,  22  ft.  2 
in.;  driving  wheels,  37'/l'  in. 


Storage   Batteries. 

In  our  previous  articles  on  the  elec- 
tric storage  battery  of  the  lead  type 
we  have  considered  the  types  most  in- 
teresting to  railroad  men,  n;nmly,  those 


to  tlie  jilates.  This  rise  and  fall  can  l)e 
tested  liy  means  of  a  hydrometer,  two 
kinds  l)eing  illustrated  and  described  in 
our  last  issue.  By  choosing  one  cell  in 
a  battery  and  testing  the  specific  grav- 
ity tlie  condition  of  the  whole  battery 
is  known  as  all  of  tlic  cells  rise  ami 
fall  togetlicr. 

On  the  discharge  of  a  battery  it  is 
not  advisable  to  allow  the  battery  to 
reacli  a  point  where  the  lights  become 
dim.  .At  this  point  llie  full  capacity  of 
the  battery  has  not  been  used,  but  it  is 
the  safe  limit  or  working  range. 

Regarding  the  charging  of  the  bat- 
tery current  should  be  applied  as  often 
as  necessary  to  recharge  the  battery 
after  same  has  been  used,  tliis  charge 
to  be  of  such  duration,  as  to  bring  the 


battery  back  to  normal  full-charge  con- 
dition. About  once  every  two  or  three 
weeks  an  over  charge  should  be  given. 
By  overcharge  we  mean  that  the 
electric  current  should  be  continued 
until  the  specific  gravity  does  not 
change,  at  which  time  the  cells  will  be 
"gasing,"  or  what  might  be  called  boil- 
ing. The  overcharge  is  for  the  pur- 
pose of  keeping  the  battery  in  good 
condition  and  all  the  cells  equalized. 

Evaporation  of  the  water  of  the  elec- 
trolyte takes  place  causing  the  height 
of  the  liquid  to  fall,  and  if  not  brought 
back  to  the  proper  level  the  tops  of  the 
plates  will  be  exposed  to  the  air,  which 
is  harrnful  to  the  battery.  The  evapora- 
tion is  replaced  by  adding  water,  and  it 
is  ver)'  essential  that  this  be  pure  wa- 
ter, otherwise  an  impurity  will  get  into 
the  cells  which  may  cause  eating  away 
of  the  plates  and  severe  damage  to  the 
battery.  Only  enough  water  should  be 
added  to  just  cover  the  plates  and  care 
should  be  taken  not  to  fill  the  cells  too 
full. 

Occasionally  the  cells  should  be  in- 
spected, especially  just  before  starting 
the  overcharge  to  make  sure  that  there 
are  no  short  circuits  between  the 
plates.  These  short  circuits  may  be 
caused  by  two  adjacent  plates  actually 
touchin'g  or  an  accumulation  of  ma- 
terial lodging  between  them.  These 
short  circuits  would  be  indicated  by  a 
falling  off  in  specific  gravity  of  a  cell 
as  compared  to  the  other  cells;  or  less 
gasing  than  rest  of  cells;  or  a  marked 
difference  in  color  of  the  plates  as 
compared  to  the  others. 

There  is  a  gradual  accumulation  of 
sediment  in  the  bottom  of  the  jars  and 
under  no  circumstances  should  this  be 
allowed  to  get  up  to  the  bottom  of  the 
plates,  as  the  plates  would  thus  become 
short  circuited  and  serious  injury 
would  result.  If  it  becomes  necessary 
to  remove  this  sediment,  the  battery 
sliould  be  fully  charged,  the  plates  re- 
moved from  the  necessary  cells,  the 
electrolyte  drained  oflf,  the  sediment 
washed  out,  and  the  plates  returned  to 
the  cell  as  soon  as  possible. 

It  is  often  necessary  to  put  a  battery 
out  of  commission,  and  if  for  a  period 
of  over  nine  months  the  battery  sliould 
be  fully  charged  first.  The  electrolyte 
should  then  be  siphoned  off  and  each 
cell  immediately  filled  with  fresh,  pure 
water.  After  the  plates  have  stood  in 
the  water  for  at  least  twelve  hours  same 
can  be  siphoned  off  and  battery  can 
stand  indefinitely. 
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Westinghouse  Telpherage   System. 

The  telphers  manufactured  by  the 
Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  present 
the  ideal  means  for  handling  miscel- 
laneous packages,  or  what  is  known  as 
less  than  carload  lot  freight,  in  railway 
freight  terminals  and  transfer  stations. 
These  machines  hoist,  convey,  and 
lower.  They  can  be  arranged  to  serve 
every  point  in  any  given  space  and  can 
tier  packages  to  a  much  greater  height 
than  is  possible  by  hand.  Freight  can 
be  transferred  by  them  from  one  point 
to     another     without     rehandling     and 
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with  much  greater  speed  and  economy 
than  can  be  done  by  cranes  of  any 
kind,  motor  trucks,  or  hand  trucks. 

The  telpher  train  runs  on  an  elevat- 
ed single-rail  track  and  consists  of  a 
motor-driven  tractor  with  one,  two  or 
three  trailers.  Each  trailer  is.  equipped 
with  a  motor-operated  hoist.  The 
tractor  motor  and  trailer  hoist  motors 
are  controlled  by  an  operator  sta- 
tioned in  the  cab  of  the  tractor. 

In  operation,  the  articles  to  be  trans- 
ported are"attached  to  the  trailer  hoists 
or  are  loaded  on  flatboards  or  trucks 
which  are  attached  to  the  hoists  as 
shown  above.  The  load  is  then  raised 
and  conveyed  to  the  desired  point.  A 
number  of  extra  flatboards  or  trucks 
are  used  so  that  they  can  be  loaded 
and  unloaded  without  delaying  the  tel- 
pher. 


Electricity    in    Excavation    and     Con- 
struction Work. 

The  General  Electric  Company  has  just 
issued  an  interesting  bulletin  (No.  A4080) 
devoted  to  the  use  of  "Electricity  in 
Excavation  and  Construction  Work." 
The  bulletin  deals  with  both  the  gen- 
erating of  the  current  and  its  use  through 
motors.  It  touches  on  the  advantages  to 
be  derived  from  the  use  of  electric  power, 
and  refers  briefly  to  its  application  to  the 
work  in  connection  with  the  Panama 
Canal,  Catskill  Aqueduct,  New  York 
Barge  Canal,  and  in  general  building 
construction. 

Copies  of  this  interesting  bulletin  may 
be  had  on  application  to  the  company's 
office,  Schenectady,  N.  Y. 


Pennsylvania  Electric  Locomotives. 

During  the  year  ending  November,  1911, 
thirty-three  electric  locomotives  on  the 
Pennsylvania  Railroad  operated  with  but 
thirteen  minutes  aggregate  delay.  The 
performance  during  the  last  year  has  been 
equally  phcnominal. 

The  large  amounts  of  power  taken  by 
these  locomotives,  each  of  which  is 
capable  of  hauling  heavy  trains  of  800  tons 
at  60  m.  p.  h.,  is  collected  from  a  third 
rail  and  by  means  of  control  apparatus  is 
conducted  to  two  large  motors,  each  of 
which  is  of  2,000  horsepower.  These  mo- 
tors are  the  largest  railway  motors  ever 
built  by  the  Westinghouse  Electric  & 
Manufacturing  Company  or  any  other 
company.  Our  illustration  shows  one  of 
these  motors  removed  from  the  side 
frames  of  the  locomotive.  The  power  is 
transmitted  to  the  drivers  by  means  of 
connecting  rods.  A  connecting  rod  runs 
from  the  crank  pin,  shown  in  the  photo- 
graph, to  an  idle  or  jack  shaft.  A 
horizontal  rod  then  connects  the  jack 
shaft  to  the  drivers. 

A  great  deal  of  talk  has  been  heard 
recently  regarding  field  control  for  rail- 
way motors.  These  large  motors  of  the 
Pennsylvania  electric  locomotive  are  de- 
signed for  field  control.  The  field  of  each 
motor  is  divided  into  two  parts  so  that 
full  field  is  obtained  for  starting,  giving 
large  tractive  power,  and  when  higher 
speed  is  desired  the  field  strength  can  be 
reduced. 


ELECTRIC    MOTOR,    PENNSYLVANIA 
RAILROAD,    NEW    YORK    CITY. 

There  are  four  running  speeds  with  this 
locomotive  approximately  10,  20,  40  and 
60  m.  p.  h.  so  that  this  field  control  gives 
great  flexibility  of  operation  as  well  as 
a  large  saving  in  power. 


The  Long  Island  Railroad  Company 
have  recently  ordered  27  equipments 
of  multiple-unit  control.  These  equip- 
ments are  to  be  used  in  the  service  of 
the  interurban  trains  of  the  L.  I.  R.  R. 
from  the  Pennsylvania  station  in  New 
York  City  to  suburban  town  on  Long 
Island.  This  company  has  already  in 
operation  250  similar  equipments. 


Commutator  Cement. 
Folder  4247  issued  by  the  Westing- 
house Electric  &  Mfg.  Company  at 
East  Pittsburgh  covers  the  use  of 
Westinghouse  Commutator  Cement  for 
repairing  commutators  and  also  direc- 
tions for  using  it.  This  cement  is  com- 
posed of  liquid  and  powder  furnished 
in  separate  vessels,  and  is  to  be  mixed 
according  to  specific  directions.  It  is 
said  to  set  quickly,  possess  high  insu- 
lation qualities,  and  not  to  be  affected 
by  expansion  or  contraction. 


What  Causes  Color? 
Docltcr  has  published  the  results  of  ex- 
periments on  the  action  of  radium  rays 
on  the  colors  of  precious  stones,  and  those 
of  dyed  fabrics  in  atmospheres  of  oxygen 
and  of  nitrogen.  The  effect  of  hydrogen 
dioxide,  ultra-violet  rays  and  elevation  of 
temperature  on  the  color  changes  caused 
by  radium  was  also  studied.  In  these 
changes  neither  organic  colors  nor  the 
rare  earths  played  any  considerable  part, 
the  o.xides  of  iron,  chromium  and  manga- 
nese being,  in  all  probility,  the  principal 
factors.  The  hypothesis  that  the  colors, 
like  those  of  rock  salt,  are  due  to  traces 
of  colloidal  metals,  which  are  ionized  by 
the  radium  rays,  appears  worthy  of  con- 
sideration. Most  mineral  dyes,  however, 
appear  to  be  unstable,  even  the  sub- 
o.xides. 


When  to  Work. 

If  we  always  waited  to  do  what  ought  to 
be  done  until  we  felt  like  doing  it  the 
world  would  come  to  a  standstill.  Spon- 
taneous activity  has  an  attractive  sound  to 
it,  but  it  does  not  often  "do  things."  The 
world's  work  is  done  by  men  and  women 
who  have  no  time  to  waste  waiting  for  the 
"spontaneity"  will-o'-the-wisp,  but  who 
must  work  and  produce  results  whether 
they  feel  like  it  or  not.  The  time  when 
it  has  got  to  be  done  is  the  time  to  do  a 
thing.  The  person  who  throws  himself 
heartily  into  his  work  at  such  a  time,  in 
utter  disregard  of  his  feelings  and  in- 
clinations, is  going  to  do  the  best  work 
then  and  in  the  long  run.  The  person 
who  always  waits  for  a  spontaneous,  un- 
solicited prompting  to  a  specific  piece  of 
work  misses  most  of  his  oppor'unities  and 
possibilities,  and  is  not  really  a  serious 
factor  in  the  life  of  the  world.  Self- 
forced  work,  sternly  attacked  and  dog- 
gedly held  to,  breeds  power  in  work  and 
liking  for  work.  Two  wait  for  power 
and  inclination  to  come  first  is  to  try  to 
hitch  the  cause  to  the  result. 


Who  was  Esau,  asked  a  teacher  in  a 
Newark  Sunday  school,  of  a  little  boy. 
The  prompt  answer  was :  "Esau  was  the 
writer  of  a  book  of  fables,  and  he  sold 
the  copyright  for  a  mess  of  potash." 
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Dangerous  Surprise  Tests. 

The  management  of  the  Xew  York, 
Xcw  Haven  &  Hartford  Railroad  has  been 
conspicuously  under  public  criticism  of 
late  owing  to  train  accidents  which  were 
due  to  carelc.'.s  methods  of  operating.  Now 
the  officials  appear  to  be  seized  with  sud- 
den ideas  of  prevention  and  they  have  de- 
termined to  place  new  and  unheard-of 
burdens  upon  t!ie  trainmen,  particulars  of 
which  have  recently  been  circulated 
among  all  concerned.  Surprise  tests  are 
going  to  be  introduced  on  a  scale  never  at- 
tempted before  on  any  railroad.  Mr. 
Warren  S.  Stone,  grand  chief  of  the 
Brotherhood  of  Locomotive  Engineers 
comments  iii  tlu'  Locomotive  Engineers' 
Journal  on  the  new  system  of  Surprise 
tests  and  we  endorse  every  word  he 
writes.     His  letter  reads: 

By  order  of  the  management  of  the 
New  York,  New  Haven  &  Hartford  Rail- 
way their  engineers  will  be  given  "Sur- 
prise Tests." 

The  principle  of  "Surprise  Tests''  is  to 
test  the  observance  of  the  rules  of  opera- 
tion, and  are  practiced  by  many  of  the 
roads. 

The  New  Haven  system  has  gone  far- 
ther than  any  road  has  gone  heretofore, 
and  some  of  the  "tests"  are  so  unfair, 
and  we  might  add,  criminal,  that  we  pub- 
lish the  entire  list  of  30  tests.  Any  or 
all  of  these  are  liable  to  be  sprung  at  any 
time  or  place  on  any  engineer,  regardless 
of  how  important  the  run  or  the  time 
may  be. 

1.  Torpedoes. 

2.  Fusees. 

3.  Train  orders  improperly  made  out. 

4.  Clearance  blank  improperly  made 
out. 

5.  Train  orders   improperly  repeated. 

6.  Automatic  signals.     Block  signals. 

7.  Train  order  signals. 

8.  Distant  signals. 

9.  Markers    improperly    displayed. 

10.  Flagman  back  the  proper  distance. 

11.  Wrong  signal  given  to  come  in. 

12.  Signal   whistles  given  by  engineer. 

13.  Slow  order  observance. 

14.  Caution   signals  alongside  of  track. 

15.  Fixed  signals  clear  with  red  flag  in 
tower. 

16.  Lights  removed   from   signal. 

17.  Blade  removed  from  signal. 

18.  Signals  half  way  lietween  stop  and 
clear. 

19.  Train  order  signals  dropped  he- 
twccn  the  engine  and  caboose. 

20.  Train  order  signal  in  "clear"  posi- 
tion before  same  can  be  seen  by  engi- 
neer on  sections  where  normal  position 
of  train   order  signal  is  "stop." 

21.  Cutting  r)f  engine  loose  for  water. 

22.  Block  signal  "clear"  imd  changed 
to  "stop"  while  work  is  being  done  at 
stations. 

23.  Wrong  engine  number  given  report- 
ing train  in  block. 


24.  Blank  X-1  showing  all  trains  had 
arrived  when  one  had  registered  in  the 
wrong  space. 

25.  Observation  of  blue  flags. 

26.  Starting  without  calling  in  flag- 
man. 

27.  Changing  switch  lights  to  show 
"red"  instead  of  "green."  (Of  course, 
the  switch  itself  must  never  be  changed) 
and  this  test  should  only  be  made  wlicre 
engineer  has  long  view  of  switch  light. 

28.  Great  care  must  be  used  in  mak- 
ing some  of  these  tests  to  avoid  rough 
handling  of  train  or  possibility  of  break- 
ing trains  apart,  or  injury  to  passengers. 

29.  Parties  making  the  "tests"  should 
make  a  report  showing  the  nature  in 
about  the  following  form : 

30.  Train  No  — ,  Engine  No.  — .  Date 
of  test  — ,  Time  — .  Then  description  of 
the  test ;  for  example : 

"Blank  X  delivered  without  train  num- 
ber show  crew  would  not  accept  until 
corrected."  When  tested.  Discipline  im- 
posed. Name.  Occupation.  Discipline. 
Remarks.     Signed  by  the  party. 

If  such  tests  as  turning  switch  lights 
"red"  are  to  be  put  in  practice,  tlien  the 
time  has  arrived  when  we  should  have 
national  legislation  making  it  a  criminal 
offense.  The  strain  on  engineers  of  these 
fast  trains  is  bad  enough  under  the  most 
favorable  conditions.  No  one  can  meas- 
ure the  effect  of  such  a  shock  on  an  en- 
gineer as  flying  through  the  night  with  a 
fast  train  and  coming  to  some  curve  or 
obscure  place,  or  running  out  of  a  patch 
of  fog  into  a  clear  place  to  see  a  switch 
light  as  "red  as  blood"  staring  him  in  the 
face  and  the  headlight  shining  on  a 
string  of  cars  or  another  train  on  a  sid- 
ing. A  man  lives  years  in  such  seconds, 
and  will  not  get  over  the  efifect  of  it  in 
months.  It  is  true  they  issue  instructions 
"that  this  test  should  only  be  made  where 
engineer  has  long  view  of  switch  light," 
but  in  the  West  where  it  was  put  in  jirac- 
tice  a  few  years  ago  by  a  road,  it  was 
only  a  few  months  until  local  ofificials 
were  selecting  the  worst  places  they  could 
find  to  make  the  tests.  After  two  em- 
ployees had  been  injured  by  jumping  off 
it  was  discontinued  and  we  are  surprised 
to  see  it  come  up  again. 

They  instruct  that  great  care  m\ist  be 
t.iken  in  making  some  of  the  tests  to 
avoid  rough  handling  of  the  trains,  in- 
jury to  passengers,  breaking  apart,  etc. 

Engineers  should  be  careful  in  this,  but 
they  must  not  pass  the  Surprise  Test 
stop.  The  company  that  makes  such  tests 
must  accept  the  consequences  that  result 
from  the  same,  be  they  what  thev  mav. 


eign  countries,  yet  students  from  near- 
ly every  country  on  the  globe  are  seek- 
ing education  in  our  colleges.  The 
Valve  World,  published  by  Crane  &  Co., 
Cliicago,  which  has  not  been  noted  for 
favoring  our  colleges,  in  a  recent  issue 
says: 

Statistics  compiled  by  the  United 
States  Bureau  of  Education  show  that 
there  are  4,856  foreigners  enrolled  as 
regular  students  in  the  universities  and 
colleges  of  this  country.  This  year's 
summer  students  brought  the  total  up 
to  5,227.  These  figures  do  not  include 
the  number  of  students  in  preparatory 
schools.  Of  the  number  given  3,983  were 
under-graduates;  620  were  graduates 
of  American  colleges  taking  graduate 
work,  and  624  were  graduates  of  for- 
eign colleges  engaged  in  graduate  work 
here. 

These  young  men  are  engaged  in 
studying  us,  in  learning  our  ways  and 
methods,  our  customs  and  peculiarities. 
Most  of  them  will  go  back  to  their 
countries  prepared  to  meet  us  with  our 
o%vn  weapons  when  we  seek  foreign 
markets   for  our  goods. 

To  what  extent  are  we  following 
their  example?  How  many  of  our 
young  men  are  being  sent  abroad — by 
our  Government  where  such  aid  is 
necessary — to  study  the  methods,  the 
customs,  the  languages  of  other  lands? 
How  deeply  are  we  engaged  in  laying 
the  foundations   for  foreign   trade? 

It  is  time  we  frankly  admitted  that 
we  cannot  successfully  enter  the 
domain  of  foreign  commerce  by  the 
sheer  momentum  of  our  own  national 
success.  Our  success  means  nothing  to 
the  foreigner.  He  does  not  care  how 
we  have  reached  our  present  industrial 
and  commercial   eminence   at   home. 

To  be  equally  successful  abroad  we 
must  know  the  customs  and  the  meth- 
ods of  the  foreigner;  and  to  know  these 
we  tnust  study  them  on  the  ground. 
It  would  be  a  wise  and  practical  thin.g 
for  us  to  do  what  Japan  and  China  are 
doing — send,  by  Government  aid,  if 
needed,  young  men  to  study  in  the 
schools  of  those  countries  while  they 
are  sending  their  young  men  to  study- 
here. 


Foreign  Students  in  American  Colleges. 

Many  badly  informed  people  look 
down  upon  .-Xmerican  seats  of  learning 
and  assert  that  our  colleges  do  not 
compare   favorably   with   those    of   for- 


To  Tin  Brass  Taps. 

Smooth  file  to  a  clean  surface  the  part 
to  be  tinned,  then  sprinkle  on  surface  a 
little  powdered  rosin.  This  acts  as  a 
flux  to  the  solder.  Next  rub  the  part 
w^ith  a  clean  copper  tool  sufficiently  hot 
short  of  burning  the  face.  The  solder 
will  tlien  flow  freely  and  adhere  to  the 
tail. 


Many  have  knowledge  and  still  fail  to 
accomplish.  Ability  to  apply  knowledge 
is  the  necessary  factor  for  success. 
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Mallet  Locomotives  for  the  Denver  ^  Rio  Grande  Railroad 


The  Denver  ..S;  Kio  Grande  IwiUoaU 
has  lately  secured  from  the  American 
Locomotive  Company  sixteen  Mallet  com- 
pound locomotives  of  the  2-8-8-2  type. 
These  big  locomotives  were  designed  to 
meet  specific  conditions  presented  in 
balancing  train  tonnage  over  a  very  heavy 
grade  on  the  Salt  Lake  division.  With  a 
specified  maximum  axle  load  of  50,000 
pounds,  they  are  thought  to  be  the  most 
powerful  locomotives  that  could  be  built. 
They  represent  the  very  latest  informa- 
tion as  to  proportion  and  employ  the  best 
economy  factors.  One  of  these  Mallet 
locomotives  will  take  the  place  of  two 
consolidations  now  used  as  helpers,  which 
will  then  become  available  for  road 
service.  Not  only  will  the  number  of 
locomotives  per  train  be  reduced,  but  a 
greater  total  tractive  effort  per  train  will 
be  obtained,  which  can  be  used  to  meet 
increased   tonnage   or  adverse   conditions. 

In    accordance    with    the    profile,    from 


power  uf  these  engines,  working  simple, 
is  thus  112,000  pounds.  The  boiler  is  of 
the  radial  stay  type  with  conical  connec- 
tion sheet.  At  the  first  course,  the  barrel 
measures  85J4  inches  in  diameter  outside, 
while  the  outside  diameter  of  the  largest 
course  is  100  inches.  A  combustion  cham- 
ber, 76  inches  long,  is  also  included. 
High  temperature  superheat  is  obtained 
by  the  use  of  a  36  unit,  Schmidt  type, 
double  loop,  top  header  superheater. 

Details  of  this  design  follow  in  general 
the  standards  of  the  builder.  Reversing 
is  effected  by  means  of  the  builder's  well 
known  hydro-pneumatic  reversing  gear. 
Air  operated  fire-door  and  ash  pan  are 
also  applied.  The  following  are  the  prin- 
cipal dimensions : 

Gauge,  4  ft.  Syi   ins. 

Weight  on  drivers,  394,000  lbs.;  total 
running  order,  458,000  lbs. 

Wheel  Base— Rigid,  15  ft.  and  15  ft.; 
tot;il  enuinc  S6  ft.  8  ins. 


Early    Track    Gauges. 

Uniformity  of  track  gauges  was  not 
brought  about  without  violent  strug- 
gles between  the  advocates  of  the  dif- 
ferent widths.  The  Erie,  with  its  400 
miles  of  6-ft.  gauge,  for  a  time  took  the 
lead,  but  other  interests  fought  furious- 
ly for  the  standard  gauge  of  4  ft.  8'/2 
ins. 

Very  troublesome  riots  occurred  in 
Erie,  Pa.,  in  December,  1853.  The 
owners  of  the  Erie  &  Northeast  Rail- 
road, which  extended  from  Erie  to  the 
State  line  of  New  York,  determined  to 
change  the  gauge  of  the  road  from  6 
ft.  to  conform  with  the  two  connecting 
roads  which  had  a  gauge  of  4  ft.  10  ins. 
This  would  put  a  stop  to  the  necessity 
of  breaking  bulk  at  Erie,  which  had 
been  a  serious  inconvenience  to  travel- 
ers and  freight  shippers.  The  legal 
right  to  make  the  proposed  change  was 
not   questioned,  but  the  people  of  Eric 
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Springfield  to  Thistle,  a  distance  of  fifteen 
miles,  the  maximum  resistance  is  due  to  a 
1.0  per  cent,  grade  in  combination  with 
7j4-degree  curves.  From  Thistle  to 
Tucker,  a  distance  of  17  miles,  the  maxi- 
mum resistance  is  a  2.3  per  cent,  grade  in 
combination  with  8-degree  curves.  From 
Tucker  to  Summit,  a  distance  of  7.9  miles, 
the  maximum  resistance  is  due  to  a  3.97 
per  cent,  grade  in  combination  with  11- 
degree  curves.  This  is  the  crucial  part  of 
the  division.  Hitherto  the  freight  traffic 
on  this  division  has  been  handled  by  con- 
solidation locomotives  having  a  total 
weight  of  221,000  pounds  and  a  tractive 
effort  of  42,000  pounds.  These  new 
Mallets  have  a  total  weight  of  458,000 
pounds,  394,000  being  on  drivers.  The 
theoretical  maximum  tractive  power, 
working  compound,  is  93.400  pounds. 

With  the  .American  Locomotive  Com- 
pany's system  of  compounding,  the  normal 
maximum  tractive  power  can  be  increased 
20  per  cent,  by  changing  the  engine  into 
working   simple.     The   maximum   tractive 


Tractive  power,  93,400  lbs. 

V'alve   Gear — Walschaert. 

Cylinders — Diameter  and  stroke,  26  ins. 
and  40  x  32  ins. 

Driving  Wheels — Diameter,  outside,  57 
ins. 

Boiler — Type,      Con.      Conn. ;      outside 
diameter  of  first   ring,  8554  ins. ;   course, 
100  ins. 
Height — Over  crown,  front,  28  5/16  ins. 

Working  pressure,  200  lbs. 

Firebox— Length,  120;^  ins.:  width. 
96^  ins. 

Tubes — No.  255,  diameter  2^-4  ins. ;  No. 
36,  diameter  Syi  ins. ;  length,  24  ft. 

Combustion  Chamber — Length,  76  ins. 

Heating  Surface — Tubes,  3,590.9  sq.  ft. ; 
flues,  1,239.2  sq.  ft.;  firebox,  339.6  sq.  ft.; 
total,  5,169.7  sq.  ft. ;  superheating  surface, 
998.0  sq.  ft. ;  grate  surface.  80.3  sq.  ft. 

Tender— Capacity,  9.000  gals.;  fuel.  IS 
tons. 

Length  over  all,  engine  and  tender,  95 
ft.  5H  ins.;  extreme  width,  11  ft.  \14  ins.; 
extreme  height.  15  ft.  5  ins. 


were  opposed  to  it  on  the  ground  that 
the  delay  caused  at  this  city  was  of 
advantage  to  them  since  the  delay  in- 
curred by  travelers  led  to  the  spending 
of  money  for  refreshments  and  other  ob- 
jects. The  Erie  people,  however,  de- 
termined that  the  change  should  not 
be  made,  and  very  serious  riots  en- 
sued. It  required  the  power  of  the 
State  militia  to  enable  the  railroad  com- 
pany to  effect  the  changes  which  were 
>o  iinicli  desired. 


The  Oakland,  Antioch  &  Eastern 
Railway  Company  of  San  Francisco, 
t_'al.,  has  ordered  from  the  Westing- 
house  Electric  &  Mfg.  Company  one 
(luadruple  equipment  of  No.  3080-6 
Motors  and  type  HL  control  for  tiso 
on  an  electric  locomotive.  This  is  a 
duplicate  locomotive  ordered  by  this 
company  several  months  ago  which  is 
iniw  in  operation.  The  locomotive  is 
designed  for  operation  on  either  600  or 
1200  volts  direct  current. 
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The  Indicator  on  Locomotives 


There  is  one  point  in  connection  with 
the  use  of  the  indicator  on  locomotives 
which  we  are  persuaded  is  too  tre- 
quently  overlooked.  It  is  too  otten 
forgotten  that  the  boiler  and  the  fur- 
nace are  inseparable  parts  of  a  loco- 
motive engine,  and  that  owing  to  this 
fact,  it  frequently  happens,  and  indeed 
is  usually  the  case,  that  what  would  be 
nearly  the  ideal  indicator  diagram  for 
a  stationary  engine  would  indicate  poor 
results  for  a  locomotive  having  the 
same  size  cylinders  and  doing  the  same 
amount  of  work  at  the  same  initial 
pressure   and    speed. 

The  performance  of  a  stationary  en- 
gine in  no  way  aflects  the  economical 
performance  of  the  boiler  which  sup- 
plies it  with  steam,  and  an  indicator 
diagram  from  such  an  engine  merely 
shows  the  performance  of  the  engine 
only,  indicating  among  other  things  the 
pressure  at  which  steam  is  admitted  to 
the  cylinder,  regardless  of  whether 
that  pressure  is  economically  or  waste- 
fully  maintained  in  the  boiler,  the  man- 
ner of  using  the  steam  in  the  cylmder 
having  no  effect  whatever  upon  the 
economical  combustion  of  fuel  in  the 
furnace. 

With   the   locomotive   the   conditions 
are  essentially  different,  because  the  ex- 
haust is  depended  upon  for  the  blast  by 
which  the  fuel  is  burned  and  the  steam 
kept    up.     It    thus    frequently    happens 
that  a  diagram  which  would  delight  the 
eye   of   the    indicator   man,    and   which 
would  represent  to  him  the  very  acme 
of    efficiency    in    that    type    of    engine, 
would  break  the   back   of  the  locomo- 
tive  fireman,   and   cause   the   engine   to 
die  on  the  road  for  lack  of  steam.     On 
the  other  hand,  a  diagram  which  con- 
sidered  by   itself,   and   solely   with   ref- 
erence to  the  economical  use  of  steam 
in  the  cylinder,  would  be  considered  a 
very  poor  one,  might  prove  in  practice 
to  be  the  one  giving  the  best  economy 
by   actual   weighing  of  coal  consumed. 
It  may  be  said  that  for  every  cylinder 
of  given  dimensions,  and  having  steam 
supplied  to  it  at  a  given  pressure,  there 
is  a  certain  distribution  of  steam  which 
is  the  best  one  for  that  cylinder  when 
doing  the  given  amount  of  work.    This 
distribution    will   be    shown   by   an    in- 
dicator  diagram,   which   will    represent 
the  ideal  conditions  for  that  engine  and 
for  that  work.     But  if  the  engine  is  a 
locomotive  engine  the  effect  of  the  ex- 
haust upon  the  fire  must  be  taken  into 
account,    and    there    are    many    things 
about  the  boiler  and  fire-box,  and  in  the 
front  end,  which  may  have  an  effect  on 
the  character  of  the  exhaust  required  to 
give  the  best  results.    The  kind  of  coal 
used,  the   form   of   grate-bars,   the   size 


and   number   of    flues,   the   diameter   of 
exhaust  nozzles,  or  the  variation  of  the 
draft   appliances,   may   materially   alter 
the    character    of    the    blast    needed    to 
produce   the  most  efficient  combustion 
of  fuel;  and  as  this  blast  is  furnished  by 
the  exhaust  steam,  the  steam  distribu- 
tion  and   the   indicator   diagram   repre- 
senting  the   best   possible   performance 
will  be  correspondingly  modified.     This, 
of  course,   is  no  argument  against  the 
use  of  the  indicator  on  locomotives,  but 
should  serve  as  a  reminder  that  the  in- 
dicator,    like     everything    else,    should 
be  used  only  for  the  purpose  for  which 
it  is  adapted,  and  it  certainly  was  never 
intended  for  the  indication  of  boilers  or 
fire    boxes.      The    use    of    the    indicator 
has  in  the  past  been  confined  mainly  to 
engines   in   which    the   exhaust    has    no 
direct   effect  on   fuel  consumption,   and 
the  theory  of  the  indicator  has  been  de- 
veloped by  such  use  of  it.     Those  who 
propose   to  use   it  in  locomotive   prac- 
tice must  make  the  proper  allowances 
for  the  different  conditions,  and  failing 
to  do  so  they  should  not  blame  the  in- 
dicator, and  declare  it  to  be  a  humbug 
because  they  fail  to  get  satisfactory  re- 
sults from  it. 

This  is  a  matter  too  frequently  ig- 
nored; it  should  always  be  remembered 
that  the  best  indicator  diagram  from  a 
locomotive  is  in  the  nature  of  a  com- 
promise between  the  cylinders  and  the 
boiler. 


Long  afterwards  that  man  gave  me  a 
striking  impression  of  the  trend  of  the 
Calvinistic- faith  in  which  most  Scots- 
men are  raised.  A  fireman  in  Aberdeen 
named  Rob  Dickie  was  down  with 
pneumonia,  a  disease  very  prevalent 
among  enginemen  exposed  to  fierce 
winters  without  protection.  Dickie  was 
a  rough-tongued  but  kindly  young  fel- 
low for  whom  I  had  kindly  feelings, 
and  I  went  up  to  McNair,  who  had  just 
come  from  Aberdeen,  and  asked:  "Have 
you  heard  how  Bob  Dickie  is  keeping?" 
The  grim  Highlander  looked  up  with 
a  scowl  and  said,  "Tom  Dickie's  in  hell; 
he  died  yesterday." 

I  replied,  we  are  told  "Judge  not  lest 
ye  be  judged." 

The  answer  I  received  was;  "You  are 
sure  to  get  there  too  when  you  wait 
long  enough."  McNair  went  down  on 
a  fishing  boat  the  following  year  and 
was  drowned.  I  make  no  pretense  of 
knowing  where  he  landed. 


Make  Directions  Explicit. 

An    incident   of   my   early   life    which 
proved  very  embarrassing  to  an  engine 
crew,  taught  me  that  directions  to   do 
anything    to    a    locomotive    should    al- 
wavs  be  made  very  plain.     I  was  a  lad 
working  in  the   night  repair  crew,  and 
having  little  to  do  much  of  the  time,  I 
was  in  the  habit  of  lounging  about  en- 
gines getting  ready  to  take  out  trains. 
One  night  when  I  was  lingering  about 
tlie  33  which  was  getting  ready  to  take 
out  the  mail,  the  fireman,  Jack  McNair, 
arrived.     He  was  in  the  habit  of  oiling 
around  and  then  taking  the  engine   to 
the  station  where  the  driver  took  hold. 
As   Jack   jumped   down   with   the    oil 
can.  he  called  out  to  me,  "Fill  up  the 
fire."      I    took    the    order   literally    and 
proceeded  to  shovel  in  the  coal  which 
was   very   fine   till   the   mass   was   level 
with   the   door.     Two   hours   were   lost 
witli    that    important    train    before    the 
fire     was     gotten     into     steam-making 
shape. 

McNair,  who  was  a  morose,  narrow- 
minded  Highlander,  always  held  the 
opinion  that  I  smothered  the  fire  pur- 
posely, and  said  so. 


The  Rod  v.  Coddling. 

There  is  a  school  for  discontented 
school  children  in  Kansas  City,  Mo., 
according  to  information  received 
at  the  United  States  Bureau  of  Educa- 
tion. The  Lathrop  Industrial  School 
has  been  organized  for  the  purpose  of 
educating  children  over  14  years  of 
age  who  have  reached  the  fifth  grade 
and  find  the  work  of  the  regular  school 
distasteful. 

The  institution  proceeds  on  the 
theory  that  in  many  cases  the  distaste 
of  these  children  for  school  is  due  to 
the  fact  that  the  ordinary  studies  are 
not  adapted  to  their  particular  needs. 
Such  pupils  frequently  appear  "back- 
ward" or  lazy,  when  in  reality  all  they 
need  is  a  different  form  of  educational 
activity. 

All  our  life  we  have  been  acquainted 
with  discontented  school   children,  but 
the  remedy  applied  and  found  efficient 
was    different    from    that    adopted    in 
Kansas  City,  which  is  carrying  to  the 
limit   the    idea    that    the    human    form- 
divine    should    never    be    subjected    to 
pain.     The   coddling   that   comes   frotn 
fear  to  inflict  pain,  or  to  enfore  disci- 
pline,   inspires    children    with    the    ten- 
dency  to    strike   on   school   attendance 
and    school    work.      In    the    good    old 
days   when    study  was   regarded   as   an 
imperative    duty,   the    teacher   kept    on 
hand  a  leather  strap  having  six  or  seven 
thongs,    or   a    birch    rod   with    pain-in- 
spiring   properties.      When    a    scholar 
displayed  laziness  or  the  disposition  of 
discontent  that  interfered  with  work,  a 
vigorous    application    of    the    strap    or 
birch   nearly  always  effected  a  perma- 
nent cure.    We  think  that  judicious  ap- 
plication  of  this   is  a  better   means   of 
developing     American     manhood     than 
the  coddling  that  is  becoming  so  fash- 
ionable in  Kansas  City  and  elsewhere. 
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Items  of  Personal  Interest 


-Mr.  Harry  Working  has  been  appoint- 
ed assistant  engine  house  foreman  o£  the 
Santa  Fe,  at   Claburne,   Tex. 

Mr.  C.  Murphy  has  been  appointed 
erecting  shop  foreman  of  the  Trinity  & 
Brazos   Valley,  at   Teague,  Tex. 

Mr.  J.  B.  Rider,  general  manager  of  the 
Pressed  Steel  Car  Company  has  been 
elected  a  director  of  the  company. 

Mr.  C.  L.  Waters  has  been  appointed 
assistant  roundhouse  foreman  of  the 
Central  of  Georgia,  at  Macon,  Ga. 

Mr.  E.  F.  Fay  has  been  appointed  as- 
sistant master  mechanic  of  the  Illinois 
Central  with  office  at  Waterloo,  la. 

Mr.  R.  W.  Anderson  has  been  appointed 
master  mechanic  of  the  Puget  Sound 
hnes  with  office  at  Miles  City,  Mont. 

Mr.  N.  J.  O'Connor  has  been  appoint- 
ed master  mechanic  of  the  Florence  & 
Cripple  Creek,  with  office  at  Colorado 
Springs,  Col. 

Mr.  C.  C.  Hayman  has  been  appointed 
road  foreman  of  engines  on  the  middle 
division  of  the  Santa  Fe,  with  office  at 
Newton,  Kan. 

Mr.  H.  O.  Inglish  has  been  appointed 
master  mechanic  of  the  Texas  City  Term- 
inal, at  Texas  City,  Tex.,  in  place  of 
Mr.  F.  A.   Scott. 

Mr.  W.  H.  Lee  has  been  appointed 
locomotive  foreman  of  the  Canadian  Pa- 
cific at  Wayburn,  Sask.,  in  place  of  Mr. 
P.  Walz,  resigned. 

Mr.  E.  M.  Podruck  has  been  appointed 
foreman  of  locomotive  repairs  of  the  Chi- 
cago, St.  Paul,  Minneapolis  &  Omaha, 
with  office  at  Elroy,  Wis. 

Mr.  George  W.  Robb,  master  mechanic 
of  the  Grand  Trunk  Pacific  has  trans- 
ferred his  office  and  staff  from  Rivers, 
Man.,  to  Transcona,   Man. 

Mr.  M.  McGraw  has  been  appointed 
inaster  mechanic  of  the  Chicago  &  Al- 
ton, with  office  at  Bloomington.  111.,  suc- 
ceeding Mr.  W.  E.  Ladlay. 

Mr.  W.  E.  Maxfield  has  been  appoint- 
ed master  mechanic  of  the  Texas  &  Pa- 
cific, with  office  at  Big  Springs,  Tex., 
succeeding  Mr.  C.  E.  Boss. 

Mr.  Lloyd  B.  Jones  has  been  appoint- 
ed assistant  engineer  of  motive  power  of 
the  Pennsylvania  lines  west  of  Pitts- 
burgh, with  offices  at  Toledo.  Ohio. 

Mr.  John  L.  Smith,  formerly  acting 
master  mechanic  of  the  Pittsburgh.  Shaw- 
mut  &  Northern,  at  St.  Marys.  Pa.,  has 
been  appointed  master  mechanic  at  that 
place. 

Mr.  C.  E.  Shaw  has  been  appointed  tool 
foreman  of  the  Lake  Erie  and  Western 


at  Lima,  Uhiu,  in  place  ot  Mr.  T.  B. 
I'innacle.  u ho  lias  been  assigned  to  other 
duties. 

Mr.  E.  Fuller  has  been  appointed  mas- 
ter mechanic  of  the  Southern  Railway, 
with  offices  at  Knoxville,  Tenn.,  in  place 
of  Mr.  B.  Mude,  who  has  been  trans- 
ferred. 

Mr.  B.  y.  Kreis  has  been  appointed 
road  foreman  of  engines  of  the  Western 
Pacilic,  with  headquarters  at  Oroville, 
Cal.,  in  place  of  Mr.  R.  M.  Conley,  re- 
signed. 

Mr.  N.  S.  .Airhart  has  been  appointed 
general  foreman  of  the  locomotive  de- 
partment of  the  Rock  Island,  at  Cedar 
Rapids,  la.,  in  place  of  Mr.  C.  W.  Cuyler, 
lesig^ied. 

Mr.  E.  W.  Williams  has  been  appointed 
general  foreman  of  the  New  York  Cen- 
tral &  Hudson  River  shops  at  West  Al- 
bany, N.  Y.,  in  place  of  Mr.  T.  H. 
Leonard. 

Mr.  W.  W.  Scott,  formerly  shop  super- 
intendent of  the  Pere  Marquette,  at  Sag- 
inaw, Mich.,  has  been  appointed  general 
foreman  of  the  Lackawanna  at  Buf- 
falo, N.   Y. 

Mt.  G.  Hilfrink,  formerly  general  fore- 
man of  the  Pere  Marquette  at  Saginaw, 
Mich.,  has  been  advanced  to  the  position 
of  shop  superintendent  in  place  of  Mr. 
W.  W.  Scott. 

Mr.  J.  Lemly  has  been  appointed  su- 
pervisor of  locomotive  operation,  and  Mr. 
H.  C.  Garaghty  has  been  appointed  air 
brake  inspector  on  the  Cincinnati,  Hamil- 
ton &  Dayton. 

Mr.  R.  L.  Wheatley,  road  foreman  of 
equipment  of  the  Rock  Island,  at  Valley 
Junction,  la.,  has  been  appointed  master 
mechanic  of  the  Southern  division,  with 
office  at  Fort  Worth. 

Mr.  William  B.  Wood  has  been  pro- 
moted from  the  office  of  superintendent 
of  the  Cleveland  and  Pittsburg  division 
of  the  Pennsylvania,  to  be  superintendent 
of  the   Eastern   division. 

Mr.  G.  E.  Perry,  formerly  master 
mechanic  of  the  Missouri,  Oklahoma  & 
Gulf,  has  been  appointed  superintendent 
of  motive  power,  of  the  same  road,  with 
offices  at  Muskogee,  Okla. 

Mr.  IT.  Craswcll  has  been  appointed 
locomotive  foreman  of  the  Great  North- 
ern shops  at  Sioux  City,  la.,  in  place  of 
Mr.  George  Nichols,  who  has  been  trans- 
ferred to  New  Rockford,  N.  D. 

Mr.  Harry  Lownian,  formerly  with 
the  mechanical  department  of  the 
Southern  Railway  at  Washington,  D. 
C,  has  entered  the  sales  department  of 
the  Chicago  Car  Lleating  Company. 


•Mi.  L.  Kennedy  has  been  appointed 
assistant  general  foreman  of  the  New 
York  Central  &  Hudson  River  shops  at 
West  Albany,  in  place  of  Mr.  E.  V.  Wil- 
liams, promoted   to   general   foreman. 

Mr.  J.  B.  Randall,  formerly  assistant 
master  mechanic  of  the  Louisville,  Hend- 
erson &  St.  Louis,  at  Cloverport,  Ky., 
has  been  appointed  master  mechanic,  and 
his  former  position  has  been  abolished. 

Mr.  W.  L.  Kellogg  has  resigned  as 
superintendent  of  motive  power  of  the 
Pere  Marquette,  to  become  superintend- 
ent of  motive  power  of  the  Missouri, 
Kansas  &  Texas,  with  office  at  St.  Louis, 
Mo.,  in  place  of  Mr.  Wm.   O.  Herin. 

Mr.  Wm.  T.  Gale  has  been  appointed 
machine  shop  foreman  of  the  Chicago  & 
Northwestern  at  Chicago,  in  place  of 
Mr.  J.  Buckert,  who  has  been  appointed 
erecting  shop  foreman  at  the  same  place. 

Mr.  A.  Faley  has  been  appointed  night 
loundhouse  foreman  of  the  Rock  Island 
at  Valley  Junction.  la.,  and  Mr.  J.  Mans- 
field has  been  appointed  night  roundhouse 
foreman  at  Rock  Island,  111.,  on  the  same 
road. 

Mr.  E.  Schultz.  formerly  roundhouse 
foreman  of  the  Chicago  &  Northern,  at 
Milwaukee.  Wis.,  has  been  appointed 
master  mechanic  of  the  Northern  Wis- 
consin and  Lake  Shore  divisions  at  Green 
Bay,  Wis. 

Mr.  J.  E.  Mitchell  has  been  appointed 
locomotive  foreman  of  the  Grand  Trunk 
Pacific,  at  Rivers,  Man.,  in  place  of  Mr. 
M.  B.  Dube,  who  has  been  transferred 
to  Transcona  to  take  charge  of  the 
shops  there. 

Mr.  Mindon  McGee  has  been  appoint- 
ed night  roundhouse  foreman  of  the 
Santa  Fe,  at  Las  Vegas.  N.  M..  and  Mr. 
E.  W.  Thomas  has  been  appointed  night 
roundhouse  foreman  at  Riverbank,  Cal., 
on   the  same  road. 

Mr.  J.  F.  Hickey  has  been  appointed 
master  mechanic  of  the  Pere  Marquette 
with  office  at  Grand  Rapid,"-.  Mich.  Mr. 
Hickey  was  formerly  superintendent  of 
motive  poWer  of  the  Mexico  North  West- 
ern at  Madera,  Mex. 

Mr.  D.  Patterson,  master  mechanic  of 
the  Kansas  City,  Mexico  &  Orient,  with 
offices  at  Wichita,  Kan.,  will  perform  the 
duties  recently  devolving  on  the  office  of 
general  superintendent  of  motive  power 
and  car  departments. 

Afr.  John  McMullan  has  been  appoint- 
ed mechanical  superintendent  of  the  car 
department  of  the  Erie  at  Meadville, 
Pa.,  and  Mr.  Adam  Trautman  has  been 
appointed  shop  superintendent  at  Buf- 
falo. N.  Y.,  on  the  same  road. 
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President  S.  F.  Bowser,  of  the  S.  F. 
Bowser  Company,  presided  at  a  banquet 
given  by  the  company  to  40  members  o£ 
the  Pace  Makers'  Club.  The  banquet 
was  included  in  the  programme  for  the 
annual  convention  of  tlie  club,  licld  in 
Chicago   last  month. 

Mr.  J.  E.  Osmer  has  been  appointed 
superintendent  of  motive  power  and  ma- 
chinery and  master  car  builder  of  the 
Ann      .^rbor      Railroad      Company      and 


ment,  having  resigned.  Mr.  Tollerton  is 
a  typical  Western  railroad  man,  of  ex- 
cellent training  and  wide  experience.  He 
entered  the  service  of  the  St.  Paul  & 
Duluth,  as  a  machinist  apprentice.  In 
1890  he  was  made  a  foreman  for  the 
L'nion  Pacific  and  later  became  general 
foreman  for  the  same  company.  He  was 
appointed  master  mechanic  of  the  Utah 
division  of  the  Oregon  Short  Line  in 
1S96  and  after  seven  years  he  was  made 


also  superintend  the  repair  work  on  the 
company's  steamers. 

Mr.  L.  A.  Hardin  has  been  appointed 
general  foreman  of  the  Chicago  &  North- 
western shops  at  Boone,  la.,  in  place  of 
Mr.  J.  W.  Anderson,  who  has  been  pro- 
moted to  the  position  of  assistant  superin- 
tendant  at  Le  Grande,  Ore.,  and  Mr.  W. 
G.  McMahon,  formerly  night  roundhouse 
foreman  at  Boone,  la.,  has  been  pro- 
lunted    to    day    foreman,    and    Mr.    P.    P. 
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steamship  lines  with  oftice  at  Owossd, 
Mich.,  in  place  of  Mr.  G.  H.  Coutant.  re- 
signed. 

Mr.  E.  Frank  Tlionias  has  been  ap- 
pointed traveling  timekeeper  of  tlie 
Baltimore  &  Ohio  system,  embracing 
the  Cincinnati,  Hamilton  &  Dayton.  He 
was  formerly  in  th<-  engineering  de- 
partment and  will  travel  (pvcr  the  en- 
tire system. 

Mr.  X.  J.  Tollerton.  formerly  mechan- 
ical superintendent  of  tlie  Rock  Island 
Lines,  with  office  at  Chicago.  111.,  has 
been  appointed  general  meclianical  super- 
intendent of  the  entire  system,  Mr.  T. 
Rumncy,  assistant  second  vice-president, 
uho  liad  charge  of  the  mechanical  depart- 


niastcr  mechanic  of  the  Idaho,  Utah  & 
Montana  divisions  of  the  road.  He  ac- 
cepted service  with  the  Chicago,  Rock 
Island  &  Pacific  in  July,  1906,  as  super- 
intendent of  motive  power.  Mr.  Toiler- 
ton  was  transferred  to  Chicago  in  1907 
as  assistant  general  superintendent  of 
nicitivc  power. 

Mr.  Walter  Ladley,  formerly  master 
mechanic  of  the  Chicago  &  Alton  at 
Bloomington,  111.,  has  been  appointed 
superintendent  of  motive  power  of  the 
Reid-Newfoundland  Company,  with  head- 
quarters at  St.  John,  Newfoundland.  Mr. 
Ladley,  in  addition  to  having  charge  of 
the  general  report  work  on  the  rolling 
stock  of  nearly  800  miles  of  railway,  will 


Stryker    has    been    appointed    night    fore- 
man of  the  roundhouse. 

Mr.  W.  E.  Barnes  has  been  appointed 
master  mechanic  on  the  Intercolonial  Rail- 
uay.  His  jurisdiction  extends  over  all 
government  lines  in  New  Brunswick  and 
Xo\a  Scotia.  Mr.  H.  Sharp  has  been  ap- 
pointed acting  master  mechanic  with 
jurisdiction  on  all  government  lines  in 
Quebec.  Mr.  R.  Colclough  has  been  ap- 
pointed assistant  to  the  general  superin- 
tendent, and  Mr.  H,  B.  Fleming  has  been 
promoted  to  the  position  of  assistant  dis- 
trict superintendent,  vacated  by  Mr.  Col- 
clough, and  Mr.  C.  W.  Price  has  been 
appointed  chief  train  dispatcher  of  the 
St.  John  and  Halifax  districts. 


February,  1913. 


RAILWAY  AND   LOCOMOTIVE  ENGINEERING. 


73 


Mr.  Julius  Kruttschnitt  has  resigned 
as  director  of  maintenance  and  opera- 
tion of  the  Union  Pacific,  and  has  been 
elected  chairman  of  the  board  of  the 
Southern  Pacific. 

Mr.  J.  H.  Tinker,  formerly  master 
mechanic  of  the  Chicago  &  Eastern 
Illinois  at  Danville,  111.,  has  been  ap- 
puinted  acting-superintendent  of  nio- 
ti\e  power,  in  place  of  Mr.  S.  T, 
Park. 

Mr.  Angus  McCormick.  formerly  as- 
sistant master  mechanic  of  the  New 
Castle  shops  of  the  Baltimore  &  Ohio, 
has  been  appointed  master  mechanic  of 
the  Connellsville.  Pa.,  shops  of  the  same 
road,  and  Mr.  P.  Coniff,  who  was  lately 
master  mechanic  at  the  latter  place,  and 
latterly  in  charge  of  the  erecting  depart- 
ment at  the  Mt.  Clare  shops,  has  been  ap- 
pointed master  mechanic  of  the  Cumber- 
land division,  in  place  of  Mr.  J.  E.  Brady, 
who  will  return  to  the  Mt.  Clare  shops. 
Mr.  A.  P.  Prendergast,  formerly 
superintendent  of  motive  power  at  Cin- 
cinnati, has  been  transferred  to  Balti- 
more, reporting  to  General  Manager 
Mr.  C.  W.  Galloway,  of  the  Baltimore 
&  Ohio  line  proper,  and  Mr.  N.  J.  Mc- 
Carthy, superintendent  of  the  Big  Four 
Imes,  has  become  superintendent  of  mo- 
tive power.  Mr.  Prendergast,  who  is 
promoted  to  superintendent  of  motive 
power  of  the  Baltimore  &  Ohio  lines 
has  been  in  the  Company's  service  for 
28  years. 

Mr.  J.  B.  Ennis  is  appointed  chief 
mechanical  engineer  of  the  American 
Locomotive  Company,  with  headquarters 
at  New  York.  He  will  perform  the  duties 
formerly  assigned  to  the  vice-president  in 
charge  of  engineering,  except  that  the 
chief  engineer  will  report  directly  to  the 
president  on  construction  and  shop  engi- 
neering matters.  Mr.  J.  B.  Ennis  is  a 
son  of  the  late  W.  C.  Ennis,  master 
mechanic  of  the  New  York,  Susquehanna 
&  Western.  Mr.  W.  P.  Steele  is  ap- 
pointed assistant  to  the  president  of  the 
.\meriean  Locomotive  Company,  and 
will  perform  the  duties  heretofore  as- 
signed to  him,  and  such  other  duties  as 
may  be  assigned  to  him  by  the  president. 
Owing  to  his  election  as  president  of 
the  Seaboard  Air  Line,  which  necessi- 
tated his  removal  from  New  York  to 
Norfolk,  Va.,  W.  J.  Harahan  has  resigned 
the  presidency  of  the  New  York  Railroad 
Club,  and  Eugene  Chamberlin.  manager 
of  the  Equipment  Pool  of  the  New 
York  Central  lines,  has  been  elected 
by  the  executive  committee  to  succeed 
him.  These  changes  have  resulted  in 
George  Wildin,  mechanical  .superintend- 
ent of  the  New  Haven,  becoming  first 
vice-president,  C.  W.  Huntington,  general 
superintendent  of  the  Jersey  Central,  sec- 
ond vice-president,  and  Frederick  C.  Syze. 
trainmaster  of  the  Baltimore  &  Ohio  at 
St.  George,  Staten  Island,  third  vice- 
president. 


Changes  Among  Erie  Officials. 
A    variety    of    changes    have    recently 
been  made  among  the  officials  of  the  Erie 
Railroad,    mostly   in   the   way   of   promo- 
tion. 

Mr.  .\.  J.  Stone,  till  now  general  super- 
intendent, to  which  position  he  rose 
through  successive  steps  from  that  of 
tnessenger,  has  been  advanced  to  be  gen- 
eral manager  of  lines  east  of  Buffalo  and 
Salamanca. 

Mr.  Henry  ().  Dankle,  who  entered  the 
service  of  the  Erie  liailroad  in  1904  and 
rose  rapidly  to  the  position  of  general 
superintendent,  has  been  made  general 
manager  of  the  western  division  with 
headquarters  at  Cleveland,  O. 

Mr.  Edgar  W.  Batchelder  is  appointed 
assistant  general  manager,  lines  west  of 
Buffalo  and  Salamanca. 

Mr.  Robert  S.  Parsons  is  appointed 
assistant  general  manager,  lines  east  of 
Buffalo  and  Salamanca. 

Mr.  John  B.  Dickson  is  appointed  super- 
intendent of  the  New  York  division  and 
branches,  and  of  the  New  Jersey  &  Xew 
York  Railroad. 

Mr.  Franklin  G.  Robbins  is  appointed 
superintendent  of  the  Buffalo  division 
and  branches,  relieving  Mr.  A.  C.  Elston. 
Mr.  Joseph  D.  Rahaley  is  appointed 
trainmaster  with  jurisdiction  over  the 
W.-B.  &  E.  division,  and  main  line  lic- 
tween  Beaver  Lake  and  Stroud.sburg,  in- 
clusive. 

Mr.  John  Waidron  is  appointed  cliicf 
despatcher.  vice  Mr.  Joseph  1).  Rahaley, 
promoted. 

Mr.  William  Leid.  road  foreman  of  en- 
gines, has  been  appointed  superintendent 
of  locomotive  operation  of  the  Erie  Rail- 
road with  headquarters  at  Buffalo,  N.  Y. 
Mr.  John  McMulIen  has  been  appointed 
superintendent  of  the  car  department  of 
the  Erie  Railroad  at  Meadville  in  place  of 
Mr.  E.  A.  Westcott,  assigned  to  other 
duties. 


Honored   Erie   Engineers. 

The  Erie  Railroad  has  among  its  en- 
gineers "The  Order  of  the  Red  Spot," 
which  entitles  members  to  have  the  num- 
ber plate  of  their  engine  painted  red. 
The  company  has  established  a  roll  of 
honor  which  entitles  some  engineers  to 
have  their  names  painted  on  the  cab  of 
their  engine.  The  men  who  win  this  dis- 
tinction  are  very  proud  of  it. 

Following  is  a  list  of  men  whose  cabs 
bear  their  names,  given  in  the  order  of 
their  promotion :  Samuel  W.  Evans  and 
Harvey  Springstead,  of  the  New  York 
division ;  Harry  W.  Smith,  Greenwood 
I-ake  division ;  Calvin  Vorhis.  New  Jer- 
sey and  New  York  Railroad:  William  H 
Johnson,  Northern  Railroad  of  New 
Jersey;  Michael  F.  Fritz  and  W.  S.  Car- 
penter, of  the  Delaware  division ;  James 
J.  Salley.  of  the  Rochester  division ;  J.  .\. 
Hammond,  of  the  Susquehanna  division: 


\V.  R.  Benedict,  of  the  Buffalo  division; 
T.  C.  Clark,  of  the  Allegheny  division ; 
J.  F.  Bruner,  of  the  Meadville  division; 
\V.  R.  Slade,  of  the  Cincinnati  East; 
J.  M.  Dando,  of  the  Cincinnati  West; 
John  Wonderly,  of  the  Chicago  and 
I'rie;  Alexander  Larkin,  of  Cleveland,  in 
the  Mahoning  division  ;  Philip  Nixon,  of 
the  N.  Y.  S.  &  W.  R.  R.,  and  William  R. 
Martin,   of  the   Allegheny. 


Industrial  Co-operation. 

The  Interboro  Railway  Company  of 
New  York  are  about  to  introduce  co- 
operative stores  for  the  benefit  of  their 
employees  which  is  likely  to  prove  one 
of  the  most  beneficent  movements  ever 
organized  and  well  worthy  of  imitation  by 
railway  men  all  over  the  country.  Work- 
men all  over  the  British  Isles  have  long 
been  noted  for  carrying  on  co-operative 
enterprises  and  they  help  very  materially 
in  keeping  down  the  cost  of  living. 

The  high  cost  of  living  which  has  pre- 
vailed among  us  for  the  last  few  years 
is  due  in  a  great  measure  to  the  huge 
profits  drawn  by  middlemen,  who  exact 
heavy  tolls  between  the  producer  and  the 
consumer.  Properly  operated  co-operative 
stores  would  purchase  directly  from  the 
producer  and  much  of  the  profits  secured 
by  mechants  would  go  into  the  pockets  of 
the  sharelioldcrs  of  the  co-operative 
stores. 

There  are  excellent  liases  for  forming 
co-operative  societies  in  the  numerous 
labor  organizations  connected  with  rail- 
ways. If  these  would  combine  in  their 
various  locations  and  establish  co-opera- 
tive stores  success  would  be  assured  from 
tlie  start. 

Mr.  Frank  lledley.  general  manager  of 
tlie  Interboro  Railway  Company,  talking 
of  the  co-operative  scheme  said  : 

"We're  going  to  get  out  a  price  list  and 
circulate  it  among  the  employees  and  then 
if  they  can't  get  to  the  store  they  can  send 
up  for  a  list  of  the  stuff  they  want  and 
when  they  get  to  the  barns  they'll  find  it 
there  and  they  can  take  it  home." 


An  elective  workmen's  compensation 
act,  which  has  the  approval  of  the  legis- 
lative leaders  and  the  State  Insurance  De- 
partment, has  licen  introduced  into  the 
Xew  York  legislature  by  Senator  James 
Foley  and  Assemblyman  James  Walker 
of  New  York  City.  The  measure  is  made 
elective  to  comply  with  a  decision  of  the 
Court  of  Appeals  holding  as  uu-nnstitu- 
tional  a  compulsory  workmen's  compensa- 
tion law  signed  by  Justice  Hughes  when 
he  was  Governor. 


Truth  is  the  very  ba.si's  nf  character. 
Without  it.  no  matter  hrw  brilliant  a 
man's  gifts,  there  is  no  firm  bottom  to 
held  an  anchor. 
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Sanitation   Run   Mad. 

The  writer  once  listened  to  an  attack 
on  the  British  ministry  by  a  member  of 
parliament  who  magnified  some  trifling 
defects  in  army  management  into  out- 
rageous abuses  that  were  likely  to  bring 
about  disaster.  Mr.  W.  E.  Gladstone,  who 
was  then  prime  minister,  replied  that  the 
tirade  of  the  Hon.  Member  reminded  him 
of  a  man  who  walking  in  a  meadow  saw 
a  harmless  bush  and  by  an  overgrown 
imagination  magnified  the  shrub  into  a 
great  upas  tree  that  was  spreading 
poisonous  odors  over  the  whole  nation. 

There  is  in  this  country  a  pestiferous 
body  called  the  United  States  Health 
Service  whose  functions  appear  to  be  the 
making  every  small  bush  into  upas  trees 
that  are  endangering  the  life  of  the  whole 
nation.  There  is  no  article  that  people 
use  which  this  United  States  Health 
Bureau  is  not  ready  to  denounce  as  a 
menace  to  health.  Railway  companies 
first  received  attention  by  the  denouncing 
of  the  harmless  drinking  cup,  which  re- 
sulted in  forcing  people  to  purchase  in- 
dividual drinking  cups  or  go  thirsty.  This 
piece  of  petty  tyranny  was  endured  so 
patiently  that  the  "Health"  people  seem  to 
have  lost  their  heads. 

Now  the  small  fry  State  officials  have 
found    out    that    they    could    inflict    em- 
barrassing   restrictions    upon    the    public 
under  pretense  of  making  sanitary  regu- 
lations and  everything  becomes  a  source 
of  contamination  under  their  petty  myso- 
phobic   imaginations,   so   that  timid   souls 
see  infection  in  every  article  of  daily  use. 
The  useful  roll  towel  has  been  replaced 
by   obnoxious  paper  towels,   finger  bowls 
are  proscribed,   dusting   of   rooms   is   put 
under  ban.  picture  frames  are  condemned 
as    harborers    of    disease,    and    now    the 
Pullman  mattress  is  likely  to  be  replaced 
by  some  inelastic  article  incapable  of  har- 
boring microbes.     Carpets,  draperies  and 
everything  else  that  contributes  to   com- 
fort in  the  household  must  be  dispensed 
with    if    the    sanitary    cranks    have    their 
way.     Among  the  doomed  things  are  all 
household    pets,    brooms,    carpet    sliaking 
and  other  innocuous  practices. 

The  health  officials  are  in  the  position 
of  the  English  puritans  after  the  Restora- 
tion. They  prohibited  all  sorts  of  amuse- 
ment, not  because  they  were  vicious  or 
sinful,  but  because  they  gave  the  people 
pleasure.  Was  there  ever  a  people  like 
.Americans  to  meekly  submit  to  idiotic 
rules  and  senseless  laws?-' 

Telegraph  poles  have  been  found  very 
convenient  as  means  for  hanging  negroes 
in  some  parts  of  the  country  where  trees 
are  scarce.  We  have  noticed  two  cases 
within  a  month  in  which  pulilic  spirited 
citizens  of  Texas  used  Iclcgrapb  poles  to 
end  tlie  lives  of  suspected  persons.  'I'liere 
is  a  little  loo  much  of  what  in  .\uld  Lang 
Sync  was  called  Jeddart  Justice  in  Scot- 
land—hanging the  culprit  then  trying  him. 


Crosshead   Clearance. 

In   the  operation  of  adjusting  a  cross- 
head   it  should   be   observed  whether   the 
key  in  the  back  end  is  in  front  or  behind 
the  crank  pin.    When  in  front,  as  is  gen- 
erally the  case,  the  main  rod  is  lengthen- 
ed,  as   the   brass   wears    and   the    key   is 
driven  down,  and  when  the  key  is  behind 
the  crank  pin,  of  course,  the  rod  is  short- 
ened.   Allowance  should  be  made  for  this 
according  to  the  total  amount  of  clearance 
available.    It  is  also  advisable  to  consider 
the  amount  of  space  occupied  by  the  pis- 
ton rod.    It  is  usual  to  allow  at  least  one 
thirty-second   of  an   inch  more   clearance 
at  the  back  end   than  on  the  front  end. 
This    has    the    effect    of    equalizing    the 
amount    or    volume    of    exhaust.      In    the 
engine  house  it  is  frequently  necessary  to 
disconnect  a  main  rod  and  put  it  up  again. 
When  it  is  impossible  to  move  an  engine 
to  either  of  the  dead  centers,  a  line  should 
be  made  with  a  pencil  at  either  ends  of 
the  crossliead  before  the  main  rod  is  dis- 
connected,  and   care   should   be  taken   to 
note    that    the    crosshead    exactly    corre- 
sponds with  the  hues  after  the  operation 
has  been  completed.    The  tendency  of  the 
crosshead  to  move  one  way  or  the  other 
by   repeated    repairs   on   the   main    rod   is 
very  great. 


Resurrected     Invention     Against    Sea- 
Sickness. 

It  is  curious  how  many  inventions  are 
repeated  after  proving  worthless.  People 
crossing  from  England  to  France  very 
often  suffer  from  seasickness  crossing  the 
English  Channel.  Many  years  ago  Henry 
Bessemer,  the  famous  steel  maker,  in- 
vented a  steamer  which  he  thought  would 
prevent  seasickness.  The  cabin  was 
hung  in  a  sort  of  enlarged  binnacle  and 
kept  level  no  matter  how  much  the  boat 
might  roll  about,  just  as  a  ship's  compass 
keeps  level.  That  did  not  prevent  sick- 
ness for  it  did  not  prevent  the  vessel  from 
dropping  downwards.  The  drop  is  what 
causes  the  stomach  to  turn  over. 

One  of  the  latest  items  of  news  in  the 
New  York  papers  reads : 

"A  bed  whose  mechanical  arrangement 
keeps  it  equipoised  regardless  of  tlie 
ship's  position  was  brought  to  port  last 
night  on  the  White  Star  liner  Majestic, 
from  Southampton.  It  was  designed  to 
prevent  seasickness,  and  those  interested 
in  its  promotion  contend  that  it  is  im- 
possible for  one  to  become  seasick  if  one 
sticks  to  the  bed  day  and  night  when  the 
weather  is  rough." 


An  Unpopular  Life   Saver. 

The  humanitarian  people  who  are 
striving  to  promote  safety  in  various 
lines  of  industry,  are  following  lines 
long  ago  advocated  by  Mr.  PlimsoU,  an 
English  member  of  Parliament  Mr. 
Plimsoll's  particular  hobby  was  tlie  ad- 
vocacy of  laws  and  rules  calculated  to 
prevent  loss  of  life  at  sea,  and  among 
all  classes  of  people  who  go  down  to 
the  sea  in  ships  or  any  kind  of  ctai't. 

Before  Mr.  Plimsoll  began  his  phil- 
anthropic laliors  there  was  no  load  line 
established  for  ships  and  some  rascally 
ship  owners  were  in  the  habit  of  de- 
liberately overloading  vessels  with  the 
hope  of  collecting  high  insurance  mon- 
ey. Plimsoll  succeeded  in  having  a 
law  passed  which  established  a  load 
line  which  brought  upon  his  devoted 
head  a  storm  of  abuse  from  the  ship- 
ping interests  whirli  had  pre\  i^usly 
lirofited  by  the  murder  of  sea-soing 
people.  That  did  not  deter  Phinsoll 
from  seeing  that  the  laws  against  ov  ;r- 
loading  were  obeyed. 

The  Bay  of  P.iscay  was  a  most  liaz- 
ardou.s  region  for  overloaded  sliips. 
TIic  year  before  Plimsoll's  load-line 
law  went  into  force  26  vessels  sank  in 
tlie  Bay  of  Biscay,  carrying  l/fi  per- 
sons to  a  watery  grave.  The  first  year 
that  the  law  was  in  operation  two  ves- 
sels were  lost  in  the  Bay  of  Biscay  and 
26  people  were  drowned.  In  spite  of 
that  Mr.  Plimsoll  was  for  years  the 
most  viciously  abused  man  in  the  Brit- 
ish Isles. 


Post   Office  Exactions. 

The  Post  Office  Department  have  long 
been  notorious  for  exacting  onerous  serv- 
ice from  patrons  sending  printed  matter 
through  the  mails,  and  they  are  starting 
out  on  the  operating  of  the  Parcels  Post 
on  the  assumption  that  patrons  are  bound 
to  perform  services  which  are  not  re- 
quired by  law. 

It  might  be  supposed  that  a  publisher 
was  at  liberty  to  deliver  mail  matter  in 
bulk  to  the  nearest  post  office  leaving  to 
the  government  employees  the  work  of 
arranging  the  packages  for  their  proper 
destination.  That  is  not  permitted.  The 
"Department"  has  worked  up  rulings  that 
lequire  publishers  to  arrange  their  mail 
by  districts  and  towns,  reducing  the  labor 
of  post  office  employees  to  a  minimum. 

People  using  the  Parcels  Post  cannot 
pay  for  the  service  by  using  ordinary 
postage  stamps.  They  must  use  Parcels 
Post  stamps  to  perform  the  work  of 
bookkeeping  for  the  department.  The 
convenience  of  the  public  receives  no  con- 
sideration when  the  interests  of  the  Post 
Ofiice  Department  are  in  question. 


A   Cleaner   for  Brass. 

In  some  recent  laboratory  experi- 
ments the  following  solution  was  found 
to  cleanse  brass  very  quickly  without 
harm  to  the  hands  or  the  metal.  .-\n 
ounce  of  alum  was  put  into  a  pint  of 
boilin.g  water  and  the  solution  rubbed 
on  the  brass  with  a  cloth.  Stains  as 
well  as  tarnish  were  quickly  removed. 
The  solution  is  inexpensive  and  easily 
prepared. 
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RAILROAD  NOTES. 

The  Chicago  &  Western  Indiana  is 
said  to  have  ordered  3,000  tons  of  steel 
>ails. 


The  Rutland  has  ordered  7  locomo- 
tives from  the  American  Locomotive 
Company. 


The  Erie  has  ordered  10  Pacific  loco- 
motives from  the  American  Locomotive 
Company. 


"Speakin'  of  mixtures," 
said  Old  jerry  as  he  re- 
filled his  jimmy  pipe, 
"I'xe  never  used  a  cooler 
mixture  than  flake  graph- 
ite and  oil. 

"In  the  old  days,"  con- 
tinued Jerry,  "when  689 
was  the  fastest  engin'  on 
the  road,  the  boys  used 
to  wonder  why  it  was 
never  laid  up  in  the  tink- 
er's shop  an'  why  it  never 
broke  a  schedule.  'Fine 
ole  engin', I  errv,thev  used 
to  sav.  'Nix,  flake  graph- 
ite,' I  savs.  And  takin'  an 
old  Dixon  ad  from  my 
pocket  I  read:  'Write  for 
"GRAPHITE  PRODUCTS  fOR  THE  RAILROAD" 
and  Sample  No.  69. '(Vou 

see  I  didn't  mind  givin' 
away  the  dope.) 
"And,  Judgin'  bv  the  way 
Dixon's  Flake  Graphite 
is  bein'  used  nowadays, 
everv  mother's  son  of 
them,  an'  their  friends, 
must  have  wrote  tor  that 
booklet  and  sample." 
Joseph  Dixon  Crucible  Company 

Established  1827 

JERSEY  CITY,  N.  J.         38-0 


The  Santa  Fc,  it  is  said,  will,  build  a 
new  roundhouse  and  repair  .shops  at 
Gallup,  N.  M. 


The  Duluth.  South  Shore  &  Atlantic 
i.-.  reported  to  have  ordered  5,000  tons 
of  steel  rails. 


The  Lehigli  Valley  has  ordered  10 
Mikado  locomotives  from  the  Baldwin 
Locomotive  Works. 


The  Duluth  &  Iron  Range  has  ordered 
two  Mikado  locomotives  from  the  Lima 
Locomotive  Corporation. 


The  Vandalia,  it  is  said,  has  ordered 
10,000  tons  of  steel  rails  from  the 
United  Steel  Corporation. 


The  Carolina  &  Northwestern  has  or- 
dered 4  Consolidation  locomotives  from 
the  Baldwin  Locomotive  Works. 


Butler  Brothers  have  ordered  4  6- 
wheeled  switching  locomotives  from 
tlie  Baldwin  Locomotive  Works. 


The  St.  Louis  &  San  Francisco,  it  is 
reported,  will  erect  a  new  roundhouse 
in  the  present  season  at  Thayer,  Mo. 


The  Delaware.  Lackawanna  &  West- 
ern has  ordered  1,000  tons  of  girder  rails 
from  the  Pennsylvania  Steel  Company. 


The  American  Refrigerator  Transit 
lias  ordered  1,000  refrigerator  cars  from 
the  American  Car  &  Foundry  Company. 


The  Chicago,  Indianapolis  &  Louis- 
ville has  ordered  4,000  tons  of  rails 
irom  the  United  States  Steel  Corpora- 


The  St.  Louis,  Iron  ]\Iountain  & 
Southern  purpose  erecting  a  new  round- 
house at  Argenta.  Ark.,  at  a  cost  of 
S40,000. 


The  Delaware  &  Hudson  Company 
has  ordered  IS  Consolidation  locomo- 
tives from  the  American  Locomotive 
Company. 


lias  ordered  5,000  tons  of  Bessemer 
steel  rails  from  the  Lackawanna  Steel 
Company. 


The  Cincinnati,  New  Orleans  &  Tex- 
as Pacific  has  ordered  10  Consolidation 
locomotives  from  the  Baldwin  Loco- 
motive Works. 


The  Minneapolis,  St.  Paul  &  Sault  Ste 
Marie  is  said  to  have  ordered  10,000 
Ions  of  steel  rails  from  the  Pennsyl- 
vania Steel  Company. 


Tlie  Chicago,  Rock  Island  &  Pacific 
are  arranging  to  purchase  about  $125,- 
000  worth  of  machine  tools  in  the  early 
part  of  the  present  year. 


The  Elgin,  Jolict  &  Eastern  is  said 
to  have  closed  contracts  for  the  larger 
portion  of  the  machinery  required  for 
tlie  new  shops  at  Joliet,  III. 


The  Wabash  is  asking  for  bids  on  an 
extensive  list  of  machine  shop  tools,  look- 
ing towards  a  thorough  re-equipment  o£ 
some  of  their  principal  shops. 


The  Duluth,  Missabe  &  Northern  has 
ordered  22,000  tons  of  steel  from  the 
.■\merican  Bridge  Company  for  its  pro- 
posed ore  dock  at  Duluth,  Minn. 


The  Harrinian  lines  have  ordered  50 
locomotives  from  the  American  Loco- 
motive Company,  and  208  locomotives 
from  the  Baldwin  Locomotive  Works. 


The  New  York  Central  lines  have 
ordered  1,000  bo.\  cars  from  the  Ameri- 
can Car  &  Foundry  Company  for  the 
Cleveland,  Cincinnati,  Chicago  &  St. 
Louis. 


The  Ponnsylvania  lines  West  have 
ordered  6.600  tons  of  bridge  steel  to  be 
used  in  a  bridge  at  Sheridan,  Pa.,  which 
will  be  known  as  the  Ohio  connecting 
bridge. 


The  Boston  &  Maine  has  ordered  600 
tons  of  bridge  material  for  several  new 
bridges.  The  largest  portion  of  the  or- 
der w.is  placed  with  the  McCIintic  Con- 
struction  Company. 


The  Pcniisylvania  has  ordered  40  sui'tr- 
hoater  Consolidation  freiglu  locomotives 
with  cylinders  26  ins.  by  2S  ins.;  drivinc 
wheels,  62  ins.  in  diameter,  and  a  total 
weight  of  254,000  lbs.  for  tlic  American 
Locomotive  Company. 


The  New  York.  Chicago  &  St.  Louis 


Tlic  Cuba  Railroad  has  ordered  4 
lO-wheel  locomotives  from  the  .Ameri- 
can Locomotive  Comp.iny.  These  en- 
gines  will   be   equipped   with    IS  by  24 
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in.    cylindi  I  a,    driving    wheels    52     ir 
in  diameter,  and  will  weigh  127,000  lli 


The  Misiouri,  Oklahoma  &  Gulf  will 
award  the  contract  lor  the  new  machine 
shop,  engine  house  and  car  shop  at 
.Muskogee,  Okla,  at  an  early  date.  The 
shop  equipment  "ill  In-  driven  l)y  elec- 
tricity throughout.  The  cost  will  be 
over  $100,000. 

The  Minneapolis.  St.  Paul  &  Sault  Ste. 
Marie  has  ordered  I'lve  superheater  Pa- 
cific passenger  locomotives  with  25  .x  28- 
in.  cylinders,  driving  wheels  75  ins.  in 
diameter,  and  a  total  weight  of  258.000 
lbs.  in  working  order,  from  the  American 
Locomotive   Co. 

The  Pennsylvania  Railroad  Company 
has  arranged  to  construct  an  expensive 
cut-off  on  the  New  York  and  Philadelphia 
division  which  will  shorten  the  distance 
between  these  cities  but  will  cut  New- 
Brunswick,  Metuchen  and  Mento  Park 
t.fF  the  main  line. 

The  (jrand  Trunk  Paciiic  is  calling  for 
lids  for  machine  tools,  motors,  furnaces 
and  general  equipment  for  its  car  shops  at" 
Transcona.  .Specilications  may  be  had 
from  the  office  of  Mr.  W.  J.  Press,  me- 
chanical engineer,  Ottawa,  Ont.  Bids 
must  be  suljmitted  bv  February  13. 


Tests   of  a   Jacobs-Shupert   Boiler. 

.\  handsome  volume  of  171  pages  has 
just  been  published  by  the  Jacobs-Shupert 
b'irebo.x  Company,  embodying  a  report  of 
tests  of  a  locomotive  boiler  of  the  com- 
pany's special  design  in  comparison  with  a 
radial-stay  boiler.  The  work  is  by  Prof. 
W.  F.  M,  Goss,  of  the  L'niversity  of  Il- 
linois, under  whose  superintendence  the 
test  was  conducted.  The  details  of  the 
test  which  occurre<l  recently  are  given  in 
full  with  numerous  fine  illustrations,  and 
in  the  summary  Prof.  Goss  states  that  the 
steaming  qualities  of  the  Jacobs-Shupert 
boiler  are,  in  general,  the  same  as  those  of 
a  radial-stay  boiler,  but  that  it  may  be 
forced  without  danger  of  injury  to  higher 
power,  and  in  the  matter  ipf  circulation  it 
possesses  some  advantaite  when  ccruipared 
with  other  types  of  locomotive  boilers; 
that  its  superior  strength  under  low  water 
conditions  permits  it  to  endure  overheat- 
ing without  failure  bjr  b^ng  periods  of 
time,  where  the  normal  radi.d  stay  lioiler 
(|uickly  fails:  and  that  where  the  over- 
heating is  so  severe  that  il  cannot  l)e  re- 
sisted, the  result  will  be  a  blow-out  and 
not  a  disastrous  explosion. 


Train  and   Steamer  in  Collision. 

For  a  railway  train  to  come  into  col- 
lision with  a  liner  steamboat,  both  train 
and  steamer  keeping  on  their  natural  ele- 
ment is  an  extraordinary  event,  yet  such 
a  collision  was  a  feature  of  the  floods  that 
devasted  the  Ohio  Valley  in  January  last. 
The  St.  Louis  h'cpul'lic  describing  the 
accident  says : 

A  railroad  train  and  a  river  steamboat 
collided  head-on  at  Cumberland  City  to- 
night. The  wreck,  probably  the  most  re- 
markable on  record,  was  primarily  caused 
by  the  flood  and  secondarily  by  the  con- 
fusion of  signals  between  the  two  carriers. 

The  railroad  locomotive  plowed  into 
the  starboard  side  of  the  steamer,  and 
travel  by  ln.itb  rail  and  water  became 
suspended   at   that   point. 

During  the  flood  that  has  inuntlaled 
the  Ohio  Valley  and  its  environs  for  the 
last  week  the  Cumberland  River  has  lieen 
on  its  biggest  boom  in  many  years. 

To-night  the  small  steamer  Lochie  S., 
wheezing  across  the  lowlands  and  far 
from  the  usual  river  channel,  meandered 
across  the  l^ouisville  &  Nashville  Railroad 
tracks.  The  rails  are  four  feet  under 
water,  and  the  Lochie  S.'s  draft  gave 
l':er  plenty  of  sea  room. 

The  railroad,  in  its  safeguarding 
against  traflic  hold-ups  by  floods,  has 
special  engines  with  high  fireboxes  that 
can  plow  through  high  water.  .Xml  so  it 
came  to  pass  that  the  Lochie  S.  was  just 
in  time  to  meet  a  freight  train. 

The  Ixiat  crew  sighted  the  train.  I  hen 
began  a  series  of  short,  sharp  blasts  from 
the  steamer's  whistle.  Interpreted  under 
the  ri\ir  cdr.  they  meant  "Full  siieed 
astern." 

But  tin-  fnJHlit  engineer  didn't  know, 
and  in  the  dark  he  didn't  see  the  steamer 
on  the  right  of  way.  There  was  a  grind- 
ing crash  and  the  engine  cow-catcher  was 
buried  in  the  boat's  side. 

Small  floats  were  summoned  to  the 
rescue  aiifl  towed  the  steamer  to  a  land- 
ing. The  train  proceeded  on  its  way.  No 
one  was  hurt.  But  the  Supreme  Court 
Iirobably  li.is  gained  some  interesting 
questions  to  jiass  on  along  the  lines  of 
"When  is  a  river  not  a  river?'' 

Not  speaking  of  who  will  be  entitled  to 
damages. 


Today. 

No  man  ever  sank  under  the  burden  of 
today.  It  is  when  tomorrow's  burden 
is  added  that  it  seems  more  than  one 
can  licar.  Live,  then,  today,  and  tomor- 
r-'W   will  always  be  bearable. 


Understood  Comfort. 

'file  tra\(br  met  .'in  old  ci.ilorcd  man 
with  a  balky  imile. 

"What's  the  matter  with  him.  uiu  le?" 
asked  the  traveler. 

"full  of  pure  cusscdness.  sab.  I  te'U 
stay  ri.ulit  in  dat  s.ame  position  fob  two 
or   tlir<e  biuialis.   sab." 

"'fliat  so?  Why  don't  you  build  ;i  fire 
under  bini?" 

"W'liat?  .'\  fire  under  dat  mule!  bands, 
mister,  if  .\h  built  a  tire  under  dat  mule 
he'd  stay  all   day  en   wahm  hissclf.'' 


GOLD 

Car 
Heating 

Lighting 
Company 


Maanitctnrsri  of 

ELECTRIC, 
STEAM  AND 
HOT  WATER 
HEATING 
APPARATUS 

FOR    RAILWAY    CARS 

VENTILATORS 
FOR  PASSENGER 
AND  REFRIGER- 
ATOR     CARS 

ACETYLENE  SYSTEM 
OF     CAR     LIGHTING 


Send  for  circular  of  our  combina- 
tion PRESSURE  AND  VAPOR 
SYSTEM  OF  CAR  HEATING, 
which  system  automatically  main- 
tains about  the  same  temperature  i» 
the  car  regardless  of  the  outside 
weather  conditions. 

Main    Office,  Whitehall     Buildia« 

17   BATTERY   PLACE 

NEW    YORK 
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Two  ■•Thermit"  Welds  on  Engine  Prnme, 

Did  You  Ever  Stop  To 
Consider 

the  amount  of  time  and 
money  you  are  wasting  in 
repairing  )'Our  broken  en- 
gine frames  and  other  sec- 
tions of  wrought  iron  and 
steel,  by  using  old  methods  ■' 

Today  327  Railroad  Shops 
are  using  Thermit  for  all 
kinds  of  repair  work  and 
have  discarded  the  old 
methods  of  repairing. 

Mechanical  officials  of 
these  shops  all  agree  that 
the  use  of  Thermit  has 
given  them  better  results 
and  has  saved  thousands  of 
dollars  in  time  and  expense. 

Investigate  the  use  of 
Thermit  for  your  shops. 
You  will  find  that  you  can 
obtain  the  same  results  in 
less  time  and  effect  a  tre- 
mendous saving  in  your  re- 
pair costs. 

SHALL  WE  SEND  OUR  PAMPHLET  No. 
21-B  and  "REACTIONS"? 


GOLDSCHMIDT  THERMIT 
COMPANY 

WILLIAM  C.  CUNTZ,  Gtn.   Mgr. 
90  West  Street,  New  York 

432-436  Folsom  Street,  San  Francisco. 
103  Richmond  St.,  W.,  Toronto,  Ont 
7300    So.    Chicago   Ave.,    Chicago. 


DUNER 
CAR    CLOSETS 

DUNER   CO. 


POPVALVESAND  GAGES 

The  Quality  Goods  that  Lait 
The  Athlon  VaWo  Co. 

271  Franklin  Straat,  Boiton.  Mu«. 

174  No.  Market  St.,      ChicSBO,  III. 


Narrow  Escapes  and  Others. 

Oiii:  tiiiK',  suys  one  of  our  correspon- 
dents, 1  vva,s  running  a  pa.ssengcr  train 
over  a  line  that  was  remarkably  free 
from  train  accidents,  but  was  also  notc<l 
for  tlie  absence  of  special  orders  issued  to 
engineers  and  other  trainmen.  A  heavy 
rainstorm  had  been  raging  all  afternoon 
and  I  was  watching  closely  for  washouts. 
Cypress  Creek  is  a  very  rapid  stream  and 
the  bridge  across  it  is  at  the  foot  of  a 
steep  grade.  To  climb  this  grade  we  gen- 
erally crossed  the  bridge  at  very  high 
speed.  I  had  commenced  to  make  the 
speed-acquiring  run  when  something 
seemed  to  whisper,  "how  does  the  flood 
afTect  tlie  bridge?"  I  felt  a  little  ashamed 
at  what  I  considered  cowardice,  but  I 
applied  the  brakes.  That  enabled  me  to 
stop  the  engine  a  few  yards  from  the 
black  rushing  water  where  the  bridge  had 
been. 

I  never  again  was  ashamed  to  risk  de- 
lay by  taking  the  side  of  safety. 

Zeal  to  make  a  good  record  is  what  de- 
velops the  chance-taker  and  leads  the 
way  to  disaster.  Bruce  was  a  train  en- 
gineer and  heeded  not  danger  when  his 
train  full  of  passengers  encountered  a 
cloudburst,  for  he  pushed  ahead  amidst 
storm  and  stress  until  he  ran  into  a 
washout  in  which  he  left  his  life  along 
witli  that  of  nine  others. 

Sullivan,  Happy  Joe,  was  noted  for 
reckless  running  but  he  had  had  won- 
derfully good  luck  and  was  popular  with 
the  train  dispatcher  as  an  engineer  likely 
to  make  up  time  if  that  were  possible. 
One  day  he  was  passing  through  a  heavy 
rain  pour,  but  pushed  on  until  he  struck 
a  creek  where  a  bridge  ought  to  have 
been  had  it  not  been  carried  away.  Joe 
was  drowned  and  seven  other  human  be- 
ings were  killed  or  drow'ned. 

*  *    *    * 

Last  month  while  pulling  an  important 
express  train,  Roberts  went  into  a  drench- 
ing rain  storm  and  was  worried  between 
the  desire  to  make  time  and  the  thought 
of  taking  his  train  in  safely.  He  rctiicm- 
bered  certain  places  where  heavy  rains 
sometimes  sent  streams  of  water  over 
the  track  and  approached  such  places 
ca'Jtiously.  One  bank,  where  repairs  had 
been  carried  out  during  the  summer,  was 
approached  with  dread  hut  slowly  enough 
to  stop  before  the  engine  plunged  into  a 
deep  washout.  His  train  reached  the  ter- 
minus late,  but  all  safe  and  sound. 

*  *     *     * 

The  engineer  who  lirings  his  train  in 
safely  is  among  the  great  majority  of  his 
calling,  but  no  particular  attention  is  giv- 
en to  his  performance.  He  has  merel\ 
done  his  duty.  It  is  the  unfortunate  who 
has  met  disaster  that  the  reporters  of 
the  press  associations  delight  to  tell  their 
readers  about.  However  heroic  an  engi- 
neer mav  be  and  however  bravely  he  may 


have  struggled  to  lessen  disaster,  there 
is  no  comfort  to  the  man  when  his  wife 
has  been  made  a  widow. 


Jack  of  All  Trades. 

There  is  a  certain  species  of  mechanic 
who  is  ever  ready  to  leave  his  own  job 
and  hasten  to  fi.x  up  anything  that  has 
gone  wrong  about  the  machinery,  the 
lighting  or  the  heating  apparatus.  That 
man  needs  watching.  His  readiness  to 
undertake  work  that  does  not  belong  to 
him  is  a  species  of  soldiering  that  ought 
to  be  discouraged. 

It  is  that  species  of  man  complained  of 
by  a  housekeeper  who  says :  After 
you've  been  two  weeks  in  the  house  with 
one  of  these  terrible  handy  men  that  ask 
their  wives  to  be  sure  and  wipe  between 
the  tines  of  the  forks,  and  that  know  just 
how  much  raising  bread  ought  to  have. 
and  how  to  hang  out  a  wash  so  each 
piece  will  get  the  best  sun,  it's  a  real  joy 
to  get  back  to  the  ordinary  kind  of  man. 
Yes,  'tis  so!"  Mrs.  Gregg  finished  with 
much  emphasis.  "I  want  a  man  who 
should  have  sense  about  the  things  he's 
meant  to  have  sense  about,  but  when  it 
comes  to  keeping  house,  I  like  him  real 
helpless,  the  w-ay  the  Lord  planned  to 
have   him  !" 


No  Knowing  Where  He  Will  Stop. 

"Well."  said  a  Glasgow  mother  to  the 
grannie,  "if  this  lad  of  mine  has  any 
particular  leaning.  I  can't  discover  it. 
I've  taken  your  advice,  and  the  experi- 
ment proved  an  utter  failure."  "AVhat  did 
you  do?"  "I  went  on  the  lines  you  ad- 
vised. I  gave  him  a  toy  steam  engine, 
printing  press,  horse  and  cart,  box  of 
paints,  set  of  carpenter's  tools  and  several 
things  and  left  him  in  the  room  with 
them,  .\fter  an  hour  I  went  back  to  see 
which  he  had  chosen.''  "Well?"'  "Well, 
he'd  smashed  them  all  up :  simply  made 
scrap  of  them,  and  now  I'm  at  a  loss  to 
know  what  trade  or  profession  to  train 
him  up  to.  Come  and  look  at  the  wreck." 
They  went  together  to  the  playroom.  In 
the  middle  was  a  heap  of  debris,  on  the 
top  of  which  sat  little  Willie  performing 
on  the  only  unbroken  article  loft — a 
pewter  whistle,  "Well,"  said  the  grannie, 
"it's  plain  enough.  He  \  ill  begin  .is  a 
railway  porter,  rise  to  be  guaril,  and 
there's  no  knowing  where  he'll  stop;  prob- 
ablv  he'll  become  a  director  in  time" 


Suitable  Name. 

"What's  that  you   call   >.>ur  mule"" 

"I  call  him  'Corporation.'  "  answered 
the  old  colored  man. 

"How  did  you  come  to  give  Iiiin  such 
a  name?" 

"F'um  studyin'  de  animal  an'  readin' 
dc  papahs.  Dat  mule  gets  mo'  blame  an' 
abuse  dan  anyt'ing  else  in  dc  township, 
an'  goes  ahead  havin'  his  own  way  jcs 
de  same." 
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BooKs,  Bulletins,  Catalogues,  Etc. 


Railroad  Construction. 

"Railroad  Construction"  is  the  title  of 
an  excellent  book  of  321  pages  which  has 
just  been  published  by  tlie  McGraw-Hill 
Liook  Company,  Xex%'  York,  and  is  the 
joint  work  of  Charles  Lee  Crandall  and 
I-red  Asa  Barnes,  members  of  the  Ameri- 
can Railway  Engineering  Association,  and 
who  have  brought  a  profusion  of  learning 
and  a  wealth  of  experience  to  their  work. 
The  bulk  of  the  work  has  been  used  in 
one  shape  or  other  for  the  use  of  the 
students  in  the  College  of  Civil  Engineer- 
ing at  Cornell  University.  The  work  is 
divided  into  ten  chapters  and  embrace 
complete  details  in  regard  to  earthwork, 
rock  excavation,  tunneling,  masonry, 
foundations,  culvert  and  bridge  masonry, 
trestles  and  bridges,  track  material  and 
railroads,  and  estimates  and  records. 
The  work  is  fully  illustrated.  The  paper, 
press-work  and  binding  have  all  the  high 
class  qualities  that  distinguish  the  work 
of  the  enterprising  publishers.  The  price 
of  the  book  is   three  dollars. 


M.  C.  B.  and  A.  R.  M.  M.  Association 
Conventions  of  1913. 

.\  circular  has  just  been  issued  by  Mr. 
Joseph  W.  Taylor,  joint  secretary  of  the 
Master  Car  iUiiI<k-rs'  Association  and 
American  Railway  Master  Mechanics' 
Association  furni.'^hing  particulars  in  re- 
gard to  the  convcntiirns  to  be  held  at  .At- 
lantic City,  X.  J.,  this  year.  The  master 
mechanics,  convention  will  assemble  on 
June  11  and  continue  during  the  two  fol- 
lowing days.  The  car  builders  will  meet 
'•n  June  16.  and  cntinue  sessions  on 
June  17  and  18.  The  meetings  as  for- 
merly, will  lie  held  in  the  Greek  Temple. 
The  .Marlborough-ISlenheim  Hotel  has 
been  selected  a?  the  hcadcpiarters  for 
both  conventions.  Copies  of  the  circular 
ni;ty  be  had  from  tlic  -"ccrctary,  390  Old 
l",I.,ny    Htnlding.   Clncago.   III. 


Illustrated    Lectures   on   the   Baltimore 
and   Ohio. 

Mr.  C.  W.  V.^hn.  Ljeneral  i  Inini  agent. 
« ill  deliver  an  address  on  railroad  safety, 
illustrated  by  stcrcr.pticon  views  which 
show  the  ci.ntrii'Utory  causes  of  numer- 
ous railroad  acci<leiits  both  to  passengers 
and  employees.  Thi.s  lecture  lias  been  de- 
livered by  the  liaUimorc  &  Ohio  general 
claim  ag.-nt  at  (.•icb  di\i>ii.ii  point  on  the 
system,  a^  well  :i«  .-,t  similar  meetings 
cr.ndiicted  \.y  other  railroads.  The  plioto- 
errij.bs  show  actual  conditions  and  rail- 
ro,-,<!  inii>loyee<  at  v..  .rk  in  busy  terminals. 
•n  trains  and  in  shops,  also  numerous 
safety  devices  v.hich  have  been  adojited 
for  the  protection  oi  the  traveling  public 
••iii'I  till  men  to  whose  care  their  lives  arc 
.  •arusted. 


Instructions   on   the   Pennsylvania. 

Xo  less  than  85.000  copies  of  a  booklet 
are  being  distributed  among  the  em- 
ployees of  the  Pennsylvania  lines,  and 
from  which  we  quote  the  following  sug- 
gestions: It  is  a  recognized  fact  that  thi 
majority  of  injuries  occur  not  as  the  re- 
sult of  serious  accidents  which  attract 
public  attention,  but  from  the  compara- 
tively trivial  occurrences  of  the  daily  em- 
ployment— carelessness  in  getting  on  and 
off  moving  trains,  or  in  the  use  of  tools, 
from  reckless  exposure  to  unnecessary 
risks,  or  from  sheer  thoughtlessness. 


Graphite. 

The  January  issue  of  Graphite,  pub- 
lished by  the  Joseph  Dixon  Crucible  Com- 
pany, Jersey  City,  X.  J.,  has  an  interest- 
ing article  on  the  subject  of  "Protection 
Paint  Coatings"  which  should  be  read  by 
those  interested  in  the  subject.  It  is  well 
known  that  the  cost  of  maintenance  of 
any  iron  or  steel  structure  will  enor- 
mously incerase  if  the  protective  paint 
coating  deteriorates  rapidly  and  has  to 
be  renewed  within  a  comparatively  short 
time.  The  use  of  Dixon's  Silica-Graphite 
Paint  more  nearly  fulfills  the  require- 
tnents  of  a  fuial  protective  coating  luidcr 
all  kinds  of  conditions  than  any  other 
protective  paint,  and  the  records  received 
by  tlie  coiTipany  surpass  aiu'thing  we 
I'ave  liad  the  opportunity  of  e.xaniining. 


Standard    Heat   and   Ventilating   Com- 
pany. 

The  .Standard  Heat  &  \'entilating  Com- 
pany. 1-11  Cedar  street.  Xew  York,  of 
which  !Mr.  J.  F.  Deems  is  president,  liave 
completed  arrangements  whereby  they 
have  acquired  the  rights  of  the  \Vard 
Equipment  Company  and  the  Safety 
Heating  &  Lighting  Company,  relating  to 
car  heating  and  ventilating,  and  will 
manufacture  and  sell  the  devices  in  these 
special  lines  heretofore  furnished  by  both 
the  above  companies.  The  Safety  Cur 
Heating  &  Lighting  Company  will  al>o 
act  as  agents  for  the  new  company.  Ti'c 
aim  of  the  new  company  is  to  standard- 
ize and  simplify  car  heating  and  ventilat- 
ing apparatus,  and  thereby  increase  effi- 
ciency and  reduce  costs.  The  manufac- 
turing facilities  of  the  new  company  are 
of  the  best,  and  their  fine  products  may 
1  e  relied  upon  as  of  the  best. 


Good  Value  Free 

The  Deceml)er  issue  of  Rractr<cs  c-  :•. 
tains  some  very  interesting  informaiiou 
regarding  welding,  and  the  illustrations 
accr.mpanxing  the  <lescriptive  articles 
make  the  book  doubly  attractive.  This 
book  may  be  had  without  charge.  Write 
for  the  "December  Rcacl'wns"  to  GoM- 
schmidt  Thermit  Co.,  90  West  stre-  ■ , 
Xew    York. 


The  Lohmann  Company 

so    CHurcH    S-t. 


Owners  of  the 


LOHMANN 
PATENTS 


Permanent  protection 
of  Ferric  Articles 


The  consixmption  of  lantern 
globes  on  any  railroad  amoionts  to 
no  inconsiderable  item.  We  can 
help  you  cut  this  amount  appre- 
ciably. STORRS  MICA  COM- 
PANY, Owego,  N.  Y. 


Long  Distance  Telephone  15th  Season 

STOP  AT  THE 

HOTEL  PONCE  DE  LEON 

AND  ANNEX 

WHEN  AT 

ATLANTIC  CITY 

Virginia  Avenue  and  the  Beach 

The  Hotel  Ponce  De  Leon  is  newly 
furnished  throughout  with  rare  taste,  and 
possesses  all  modern  requisites  for  con- 
venience and  comfort  of  guests. 

Hot  and  cold  sea  water  baths. 

European   and  American   Plan. 

A  BOOKLET  will  be  gladly  furnished 
on    application. 

Rates,  running  from  $12.50  to  $30.00 
per  week,  according  to  location  of  the 
rooms. 

Official  Hotel  American  Motor  League 
and  the 

International  Automobile  League. 
GARAGE  CAPACITY,  200  MACHINES. 

For  further  information  address 

ALFRED  B.  GRINDROD 

Propriclor  and  Manager 

Atlantic  City.  N.  J. 


CONGER'S 
AIR  BRAKE  CATECHISM 
AND  INSTRUCTION  BOOK 

1.24th  Edition— 270  pages) 

Very  I.*t(*t  on  OonBtructlon  and  Opwft- 
Uon   of   WesttngbooM  mod    N.    T.    Bnkea. 

OoDtalns  Exemlnatlon  Qaeatloo  for  fti 
rinemen   asd   TValnmML 

PRICE,    ONE    DOLLAR. 

ANGUS  SINCUtR  CO.,  114  Liberty  SL,  New  York 
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The  Armstrong 
Automatio  Drill    Drift 

Ifl  oaiTT  AND  TTAmnrn   cOKBHrxX, 


Tie   handle  or   drirer  u  alwan 
ready    to    strike    a    blow    aa    the 
spring     automaticallj     throw*     it 
back    into    position. 
LEAVES    OKE    HAKS    FRKB    TO 
BATE    THE  TOOL. 
Spttolal  Ciroolar  mailed  <m  Baqvaat. 

ABHSTRONC  BROS.  TOOL  COMPAMT 

N.   Frandsco  Ave.,   CHICAGO,    U.   S.   A. 


Nichols  Transfer  Tables 
Turntable  Tractors 

GEO.  P.  NICHOLS  &  BRO. 

1090  Old  Colony  Bldg.  CHICAGO 


Locomotive  Engine  Running 
and  Management 

By  ANGUS  SINCLAIR 

This  popular  book  has  been 
a  RELIABLE  REFERENCE 
and  comfortable  unfailing 
POCKET  EDITION. 


PRICE,  $2.00 


ANGUS  SINCLAIR  CO. 
114  Liberty  St.,       New  York 


Positions  Open  and  Wanted 

gITUATION  WANTED,  as  works  man- 
ager or  superintendent,  by  man  ex- 
perienced as  a  mechanic,  foreman,  general 
foreman,  master  mechanic,  etc.  Over 
twenty  years*  railroad  experience.  Best  of 
references  furnished.  Address  C.  G..  care 
of  Railway  and  Locomotive  Enginebring, 
New   York. 

yv ANTED— Position  as  Master  Mechanic 
or  General  Foreman,  by  middle-aged 
man  with  over  eight  years'  experience  as 
Master  Mechanic  at  large  Eastern  shop. 
-Address  Master  Mechanic,  care  of  Raii^ 
WAY  and  Locomotive  Encinesrinc,  New 
York. 


yy ANTED— Position  as  Chief  Clerk  to 
Superintendent  Motive  Power  and 
Machinery  or  Master  Mechanic  by  man  39. 
Now  employed  in  like  capacity  on  large 
trunk  line.  Thirteen  years  in  present  posi- 
tion. Good  record.  Famrliar  with  Govern- 
ment Boiler  Inspection  requirements.  Best 
of  reasons  for  desiring  to  make  change. 
Address  Chief  Clerk,  care  of  Railway 
AND  Locomotive   Engineering.   New  York. 


gITU.\TION  WANTED  as  Chicago  Rep- 
resentative for  Railway  Supply  House 
by  middle-aged  man  of  experience  and 
large  acquaintance.  Address  Harrison. 
Monroe,  care  of  Railway  and  Locomotivf, 
Engineering,  New  York. 


Purchasing   Coal   on   Heat  Unit   Basis. 

One  of  the  coming  just  changes  in 
power  matters  is  the  purchase  of  coal 
by  the  heat  unit  instead  of  by  weight. 
It  would  largely  profit  railway  compa- 
nies to  purchase  fuel  according  to  qual- 
ity instead  of  the  blind  methods  now  in 
vogue.  We  understand  that  the  munic- 
ipal authorities  of  Chicago  have  intro- 
duced the  practice  of  purchasing  coal 
on  the  basis  of  heat  units. 

In  the  case  of  the  Chicago  deliveries, 
if  the  coal  test  shows  13,000  British 
thermal  units,  moisture  10  per  cent,  and 
ash  8  per  cent.,  the  price  is  to  be  $2.30 
per  ton;  but  if  the  coal  varies  in  heat 
units  the  price  is  to  vary  accordingly. 

On  a  5,000  ton  contract  an  analysis 
of  the  coal  is  made  once  a  week.  The 
sample  is  taken  by  the  regular  method 
and  analyzed  and  reported  to  the  con- 
sumer and  the  contractor. 


Is  This  the  Meanest  Man? 

Instances  of  remarkable  and  ingenious 
selfishness  are,  unfortunately,  not  hard  to 
find.  A  writer  in  the  Xew  York  Sun 
gives  one  which  would  be  difficult  to 
match.  Two  strangers  met  at  one  of  the 
small  tables  in  a  dining-car.  They  found 
a  common  bond  in  the  effort  to  secure 
something  to  eat,  and  by  the  time  the 
coffee  came  they  were  on  friendly  terms. 

"I  wonder  if  you  will  do  me  a  favor," 
said  the  first  one,  as  he  paid  his  bill.  The 
other  man  seemed  receptive,  and  the  first 
one  continued : 

'"Have  you  a  lower  berth  for  tonight?" 

The  man  across  the  table  nodded. 

"Well,  I'm  traveling  with  my  mother, 
who  is  rather  well  along  in  life,  and  I'm 
an.xious  to  make  her  comfortable.  Would 
you  be  willing  to  give  her  your  berth?" 

"I  should  be  delighted,"  responded  the 
stranger. 

They  went  back  to  the  sleeper,  where 
the  accommodating  man  was  presented  to 
the  other's  mother,  a  white-haired  old 
lady  with  a  charming  face. 

Tlie  Good  Samaritan  had  exchanged 
his  lower  berth  for  the  upper,  belonging 
to  the  old  lady,  and  was  radiating  with 
a  sense  of  charitable  kindness.  It  led 
him  to  remark  affably  to  the  other  man : 

"But  where  are  you  going  to  sleep?" 

"Oh,  that's  all  right,"  was  the  answer. 
"That's  my  lower  over  there." 


Not  All  Fools. 
\  lady,  fresh  from  helping  the  striking 
London  dockers,  discussed  on  the  Lusi- 
tania  the  new  status  of  woman.  "You 
perceive  the  new  and  high  status  of  a 
woman,"  she  said,  "in  the  respect  that 
men  now  show  this  respect.     I  remember 

a  story ■"     She  smiled.     ".\  man   and 

his  wife,"  she  said,  "were  wrangling.  The 
wife,  completely  out  of  patience,  at  last 
exclaimed — '.'\re  all  men  fools?'  'No,  my 
love,'  the  man  answered,  'some  are 
bachelors. ' " 


Too  Happy  for  Glasgow. 

An  amusing  story  is  told  by  Will  J. 
Johnson,  of  the  Pyle  National  Head- 
light, of  experience  in  Glasgow,  Scotland, 
last  summer.  On  a  dreary  Sunday  morn- 
ing he  went  strolUng  around  George 
Square,  where  he  met  a  dour  looking 
policeman  who  eyed  him  suspiciously. 

"Ye  had  better  take  care  what  ye'er 
daen,"  said  the  cop. 

"What  am  I  doing  that's  wrong?"  ex- 
claimed Johnson,  "why  I'm  not  even 
whistling  or  singing." 

"Na  I  canna  say  ye  are,"  returned  the 
minion  of  the  law,  "but  ye'er  looking  as 
happy  as  if  it  was  a  Monday  momin'  in- 
stead o'  the  Serious  Sawboth  day." 


Voices  of  the  Engines. 

At  the  last  meeting  of  the  Traveling 
Engineers'  Association  in  the  course 
of  his  inaugural  address  President 
Hayes  said:  "To  teach  all  engineers 
that  there  is  a  language  which  the  loco- 
motive speaks  and  which  every  engi- 
neer worthy  of  the  name  readily  under- 
stand; for  every  piece  of  apparatus 
about  the  locomotive  has  its  voice  of 
contentment,  or  wail  of  protest.  Hence, 
the  ability  to  understand  and  appreci- 
ate that  language  fully  cuts  a  large  fig- 
ure in  locomotive   performance." 

That     expresses     noble    ideas    which 
were   given   words   by    Kipling  in   Mc- 
.Vndrews'   "Song   of   Steam,"    in   which 
he  says: 
"Lord  .send  a  man  like  Robbie  Burns, 

To  sing  the  song  o'  steam; 
To  match  wi'  Scotia's  noblest  speech 

Yon  orchestra  sublime; 
Whaurto — uplifted  like  the  Just— 

The  tail  rod  marks  the  time; 
The  crank  throws  give  the  double  bass. 

The  feed  pump  sobs  an'  heaves. 
.\n'  now  the  main  eccentrics 

Start  their  tiuarrcl  on  the  sheaves; 
Her  time,  her  own  appointed  time. 

The  rocking  link  heads  bide. 
Till—hear  that  note?- the  rod's  return 

Whangs  gliiiimcrin'  thro'  the  guides. 
They're  a'  awa' !   True  beat,   full   power, 

Tlie   clangin'   chorus   goes, 
Clear  to  the  tunnel   where   they  sit. 

My  purrin'  dynamos. 
Interdependence,  absolute. 

Foreseen,    ordained,    divined. 
To  work,  ye'U  note,  at  any  tilt. 

.\nd  every  rate  o'  speed. 
Frae    skylight   lift    to    furnace    bars. 

Backed,  bolted,  braced  an'  stayed, 
.\n'  .sin.?ing  like  the  Mornin'  Star, 

For  joy  that  they  are  made, 
Wliile  out  o'  touch  o'  vanity. 

The    sweatin'    thrust-block    says: 
"Not  unto  us  the  praise,  O  man. 

Not  unto  us  the  praise  1" 
Now  a'  together,  hear  them  lift 

Their   lesson— theirs   ard   mine: 
Law,   Order,  Duty  and   Restraint, 

Obedience,  Discipline!" 


80 


RAILWAY   AND   LOCOMOTIVE   ENGINEERING. 


February,  1913. 


Permanent  Manufacturers'  Exhibit 

Railway  Supplies  and  Equipment 

Notes  of  the  Exhibits  and  Club  Rooms 


The   Standard   Train   Resistance   Com- 
puter   and    the    Equated    Tonnage 
Method  of  Making  Up  Freight 
Trains. 
Tlie    Standard    Train    Resistance    Cnm- 
puter  is  ;in  adding  machine  to  be  used  in 
the  yard  offices  of  trunk  lines  for  total- 

Cquated  Weight  ot  Cjm  fcr  i per  cent  /Ruling  Grade 
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FIG  1.— CURVE   SHOWING  NECESS.VRY   V.\RI.\T]OX 

IX    GROSS    TOXN.^GE    OF    TR.\INS    TO    PLACE 

CAP.^CITY  LOAD  OF  35. .'00  LBS.     DR.AWBAR 

PULL  OX  EXGINE  WHEX  RUXXIXG  AT 

TEX  MILES   PER  HOUR  OX   RULING 

GR,^DE. 

ins  up  the  tonnage  of  freight  trains. 
I'nlike  tlic  ordinary  adding  machine  it  at 
tlie  same  time  makes  allowance  for  liglit 
and  heavy  cars,  adding  them  into  a  train 
according  to  the  drau-l)ar  load  they  are 
going  to  put  (jn  an  engine  ratlier  tlian 
according  to  tlieir  actual  ueiglit.  Tliis  is 
called  equated  tonnage.  .Xs  every  i)rac- 
tical  railroad  man  knows,  two  trains  of 
equal  tonnage,  the  one  made  up  of  empty 
cars  and  the  other  of  loaded  cars  will  not 
put  the  same  load  on  an  engine,  llie  train 
of  light  cars  pulling  much  the  heavier  nf 
the  two.  This  is  easily  accnunted  fur, 
however,  since  the  train  of  empty  cars 
would  have  perhaps  twice  the  nnmlier  of 
cars  of  the  train  nf  Inads,  whicli  would' 
mean  twice  the  number  of  ])airs  of  wheels 
to  turn.  I'tc.  hence  tlie  difference.  Lr>ok- 
ing  at  tliis  in  anotlier  way  it  may  l)e  said 
tliat  tlie  l.iwer  the  average  car  weight  of 
a  train  the  higlier  the  tr.ain  resistance  per 
ton  of  tlie  train,  or  in  other  words  the 
greater  the  numlier  of  iiounds  of  drawbar 
jiiill  required  per  ton  (•!  the  train. 

Witli  this  fact  in  \ie\v  a  scries  of  tests 
were  cii-iducted  soine  time  ago  on  the 
Illinois  Central  Railroad  by  the  Illinois 
.State  Railway  F.xperiiueiil  Station  to 
determine  the  relation  existing  between 
the  resistance  or  the  nmnber  of  i)ounds 
drawbar  ]>ull  required  per  ton  of  a  train, 
and  the  average  car  weight  of  a  train, 
Tlie  comiilete  results  of  this  series  of  tests 
showed  that  there  is  an  increase  of  60  per 


cent,   in   resistance   due   to   a   decrease   of 

from  75  to  15  tons  in  the  average  gross 

car  weight  of  trains.     This  is,  of  course, 

the   vital    point    at    issue.      In   the   results 

given    above    all    effects    due    to    grades, 

curves,    etc.,    have    been    eliminated    and 

for   this   reason   the   values   as   given   are 

termed  internal  train  resistance 

values.      The   effect  of   grades, 

curves,    etc.,    must    be    treated 

separately     for     each     division 

when   engines  are  being  rated, 

the  maximum  grade  being  the 

deciding    factor     which     limits 

the    load   an    engine    can    haul 

over   any    given    division. 

This   method,  like  a  numlier 
of  others  that  have  lieen  tried 
out    at    different    times,    would 
be  unpractical  and  burdensome 
from    a    clerical    standpoint    if 
it  were  dependent  on  the  yard 
clerk  to  work  out  the  equated 
tonnage  of  each  train  mentally,  and  it  was 
to  make  this  method  a  practical  issue  that 
.Mr.  J.  M.  Daly,  general  superintendent  of 
transportation  of  the  Illinois  Central,  in- 
vented the  Standard  train  resistance  com- 
IHiter,  a  machine,  an  illustration  of  which 
is  shown  in  Fig.  2,  that  has  been  in  prac- 
tical  use   for   several  years.     It   embodies 
the    aliove    principle    of    equated    tonnage 
and  at  the  same  tiine  serves  as  an  adding 
miachine  tor  the  yard  clerk.    The  machine 
is  14  b>    14  ins.  in  size  and 
weighs    J.'^    pounds.      It    has 
a  circular  face  plate  marked 
with    tons    and    fractions    of 
ton«.      Within,    and    concen- 
tric    with     this    plate,    is    a 
narrow   perforated   ring,   the 
perforations     coming    op|io- 
sile     the     dnisions     on     the 
plate.       At     the    center    are 
twcj   registers,  <iiie   showing 
the  ntiinbcr  of  cars  and  the 
other  tlie   .-idjustecl   tonnage. 
To    w<u-k    the    niacliine    the 
jioint  of  a  si\bis  i>  in^c-rted 
in    a    hole    ni    the    movable 
ring    opposite   a    ligure    and 


equivalent  tonnage  and  also  the  number  of 
cars  that  have  been  added.  For  example,  if 
the  way  bill  calls  for  a  60-ton  gross  weight 
car,  the  stylus  is  put  in  the  hole  opposite 
this  number  and  the  ring  is  rotated  to  the 
stop.  The  register  adds  only  55  tons  in- 
stead of  60  tons;  for  a  car  weighing  30 
tons  it  adds  i2.y2  tons.  When  the  register 
shows  2,400  tons,  if  that  be  the  rating  of 
the  engine,  the  train  is  complete,  whether 
its  actual  tonnage  be  2,040  tons  or  2,700 
tons.  The  drawbar  pull  in  either  case  will  be 
the  same.  As  this  work  can  be  done  by 
the  yard  clerk  in  a  very  few  minutes,  the 
saving  in  tiine  in  dispatching  a  train  is 
obvious. 

It  may  be  added  that  roads  that  have 
been  using  this  machine  and  method  for 
the  past  hve  or  six  years  are  realizing  a 
saving  of  from  5  to  10  per  cent,  in  their 
train  mileage  items.  On  the  Champaign- 
Chicago  division  of  the  Illinois  Central 
R.  R.  exact  records  of  one  machine's  per- 
formance was  kept  for  a  period  of  one 
year.  It  showed  a  saving  of  10  per  cent. 
in  train  mileage  representing  $30,000. 


Ogle  Construction  Company. 
The   Ugle   Construction   Company.   Chi- 
cago, III  ,  are  meeting  with  much  success 
in  their  new  designs  of  Balanced  Bucket 
Type   Coaling   Stations  of   various  capac- 


right 


FIG. 


•|  1 1 K 


the  ring  rotated  to  the 

until  the  stylus  strikes  a  stop  under  the 
plate.  The  stylus  is  withdrawn  and  the 
oper.-ition  repeated  as  many  times  as  there 
are  cars  to  add,  the  machine  adding  the 
equivalent  Ifinnage  each  time  ;ind  showing 
on    the    register    in    the    center    the    total 


;r.\Xl).\HI>    IHAIX   RKS1ST.\XCE  COMPUTER. 

ities  which  have  been  adapted  to  locations 
when  till'  requirements  were  for  one  or 
more  tracks.  Their  designs  have  all  been 
tested  and  in  every  instance  fully  irieet 
tlie  claims  of  the  manufacturers.  Our  il- 
lustration  of   an    all-steel   coaling   station 
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shows  a  construction  that  is  absolutely 
fireproof.  The  entire  superstructure  is 
steel    e.\cept   the   machinery   house   which 


is' of  concrete.  The  design  is  such  tiuit 
either  spout  is  used.  This  prevents  spon- 
taneous combustion  and  makes  this  type 
of  chute  especially  derirable  on  railroads 
using  hgnite  or  other  low  grade  fuels. 

There  is  every  reason  to  expect  a  steel 
coal  chute  to  last  as  long  as  a  bridge  fir 
any  other  steel  structure.  At  locations 
where  lumber  is  expensive  their  low  cost 
makes  them  especially  attractive  and  a 
strong  competitor  of  all  other  classes  of 
construction.  The  construction  is  heavy, 
rigid  and  compact  and  cannot  be  injured 
or  pulled  out  of  line  in  case  of  an  obstruc- 
tion entering  through  the  hopper.  Beint; 
salf  contained,  they  will  not  bind  or  work 
hard  in  case  of  settlement  of  walls  or 
shrinkage  of  timber. 

This  company  also  make  a  specialty  oi 
coal  chute  machinery,  hoist,  buckets, 
loaders  and  spouts,  as  well  as  water  sta- 
tions, pumping  stations,  water  cranes,  pipe 
lines  and  bridge  turning  machinery. 


it  conse(|uently  became  necessary  for  us 
to  establish  suitable  headquarters  for  the 
accommodation  of  our  staff  and  constantly 
increasing  num- 
ber  of  friends 
and  visitors.  The 
accompanying  il- 
lustration shows 
a  view  of  our 
Booth,  which  is 
one  of  the  most 
commodious  and 
elegant  in  the 
building.  Our 
idea  is  to  have 
our  headquarters 
in  the  Kxhibit 
suited  for  the 
special  a  c  c  o  m- 
modation  of  rail- 
way men,  and  to 
that  end  facili- 
ties for  c  o  r  r  e- 
spondence  and 
telephone  service 
are  at  hand,  and 
it  is  gratifying 
to  know  that  in 
this  regard  the 
conveniences  o  f 
headquarters  are 
being  much  ap- 
preciated. Mr. 
Allen  G.  Wood, 
consulting  engi- 
neer, of  our  edi- 
torial staff,  is 
l!"^"  frequently  in  at- 

tendance, and  his 
services  to  railway  supply  men  as  well 
as  to  intending  purchasers  of  railway 
equipment  are  being  constantly  called 
upon. 

It    should   be    remembered    that   in    the 


Car  Foremen's  Association. 

At  the  January  meeting  of  the  Car 
Foremen's  Association  of  Chicago,  held 
in  Karpen  building  the  evening  of  Jan- 
uary 13,  Mr.  I.  S.  Downing,  Master  Car 
Builder  of  the  L.  S.  &  M.  S.  Ry.,  at 
Cleveland,  Ohio,  presented  a  very  in- 
teresting paper  on  shops — "General  Ar- 
rangements and  Facilities."  In  the 
course  of  his  interesting  remarks  Mr 
Downing  pointed  out  the  growing  need 
for  better  equipment  of  car  shops,  and 
presented  a  detailed  plan  with  a  complete 
list  of  the  necessary  tools.  In  regard  to 
light  repairs  the  paper  contained  many 
valuable  suggestions,  among  others  the 
writer  claimed  that  light,  medium  and 
running  repair  shop  should  be  located 
conveniently  to  switching  yard,  and  where 
room  and  yard  layout  will  permit,  should 
be  located  centrally  in  yard,  or  where  cars 
can  be  handled  to  repair  tracks  with  the 
least  movement.  Consideration  should  be 
given  to  further  expansion.  There  are 
many  light  repair  tracks  where  the  switch- 
ing yard  has  been  built  around  the  shop, 
making  it  impossible  to  increase  the 
capacity  of  the  light  repair  branch  and  in 
these  yards  it  has  been  necessary  to  place 
additional  repair  yards  at  points  which' 
are  not  convenient,  which  also  means 
additional  supervision  and  extra  switch- 
ing to  place  the  cars.  The  light  repair 
branches  are  of  the  utmost  importance,  as 
cars  must  be  repaired  promptly  to  keep 
freight  moving.  They  also  keep  light  and 
medium  repairs  out  of  the  general  repair 
shop.  A  great  deal  more  thought  should 
be  given  to  this  class  of  shop  than  has 
been  given  in  the  past.  These  shops  bear 
the  same  relation  to  the  general  repair 
shop  that  the  roundhouse  does  to  the 
back  shop. 

The   entire   evening   was   devoted   to   a 
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Headquarters,  Karpen  Building. 

Chicago. 

As     stated     recently    in    our    columns 
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has  been  officially  adopted  as  the  organ 
of  the  Permanent  Manufacturers'  Exhibit 
of  Railway  Supplies  and  Equipment,  and 


unavoidable  absence  of  some  of  our  staff, 
the  officials  in  the  Exhibit  will  readily  be 
able  to  place  visitors  in  touch  with  our 
representatives. 


discussion  of  this  paper  and  many  in- 
teresting facts  brought  out.  wbich  will 
appear  in  the  Fcbruan,-  Proceedings  of  the 
Car  Foremen's  Association. 
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Aaron  Kline. 

Mr.  Aaron  Kline  is  acciuiriui;  a  very 
enviable  reputation  as  secretary  of  the 
Car    Foremen's    Association    of    Chicago, 


A.\RO\    KLINE.    SECRET.\RY.    C.\R    FORE- 
MEN'S  ASSOCI.\TION. 

which  is  holding  its  regular  monthly 
meeting  in  the  Karpen  building.  Mr. 
Kline  was  elected  secretary  in  1900,  when 
the  membership  numbered  about  200.  In 
1904  the  membership  had  increased  to  900. 
During  an  absence  of  two  years  from 
Chicago  his  presence  at  the  meetings  was 
much  missed  and  on  his  return  to  Chicago 
in  1906,  he  was  again  elected  secretary 
and  has  continued  in  that  office  to  the 
present  time.  He  is  the  right  man  in  the 
right  place. 


President    F.    C.    Schultz,    of    the    Car 

Foremen's     Association,     on 

Car    Loading. 

At  a  recent  meeting  of  tlie  Car  Fore- 
men's Association  in  discussing  the  able 
paper  presented  by  Mr.  F.  Lucore  on  the 
si-.bject  of  "Delays  to  Freight  Cars,"  Mr. 
Schultz  gave  his  views  at  considerable 
length  from  which  we  e.xtract  the  follow- 
ing remarks  which  should  l)c  of  interest 
to  all  interested  in  car  loading: 

"I  want  to  explain  that  in  the  operation 
of  the  Chicago  Car  Interchange  P.ureau. 
I  asked  that  my  attention  be  called  to 
each  case  where  empty  cars  were  de- 
livered to  connecting  line  for  loading, 
that  is.  not  fit  for  the  load  intended.  On 
receipt  of  tliis  information,  I  took  up 
willi  the  pro])er  trans!)Orlation  oflicer  of 
the  railroad  interested,  calling  their  at- 
tention to  this  matter,  and  most  of  tlie 
replies  received  read  as  follows: 

"  'This  matter  has  been  taken  up  with 
the  Car  Department,  and  we  liope  that 
there  will  be  no  further  trouble  of  this 
nature  in  the  future.' 

"Tliey  did  not  view  the  matter  from  the 
proper  light,  and  it  became  my  duty  to 
explain  to  the  operating  officers  that  the 
f|i!estion    of   correcting   this   was    entirely 


in  their  own  liands.  and  in  place  of 
criticizing  tlie  car  inspector  for  permit- 
ting the  car  tt>  be  used  for  this  lading, 
that  tliey  should  line  up  their  Yard  De- 
liartment,  to  furnisli  the  car  inspectors 
with  a  list  showing  the  kind  of  cars  that 
were  wanted,  and  the  class  of  lading  for 
which  they  were  intended,  so  that  they 
I  LUild  pick  out  the  car  that  was  fit  for  the 
hiding  for  which  it  was  intended.  It  is 
my  experience  that  in  order  to  get 
1  nough  cars  for  loading,  and  save  ex- 
pense in  handling  and  delays,  that  no 
cars  should  be  delivered  to  connecting 
hues  for  loading,  unless  they  have  been 
"O.  K.'d"  by  the  Car  Department,  and 
It  is  my  experience  that  it  is  good  prac- 
tice in  large  yards  where  cars  are  picked 
lip  for  loading,  to  have  a  man  assigned 
to  tliis  work,  and  the  best  man  that  is 
.'ivailable  is  none  too  good  for  this  serv- 
ice, as  he  saves  a  great  deal  of  expense 
in  handHng,  switching  charges,  and  in- 
cnnvenience  and  disappointment  to  both 
Consignee  and  consignor." 


Nickel-Chrome  Chilled  Car  Wheel  Co. 

Titanium  in  a  car  wheel  mi.xture  acts 
as  a  "flux"  and  goes  off  with  the  heat. 
I:  is  a  "scavanger''  and  will  clean  up 
a  poor  mixture  but  adds  no  strength 
or  durability  in  wear.  The  "F.  C.  S." 
wheel  manufactured  by  this  company 
professes  to  have  a  different  material  in 
the  chilled  tread,  another  different  ma- 
terial in  the  plate  and  another  in  the 
hub,  but  as  this  would  involve  the  us-; 
of  three  different  ladles  to  pour  each 
car  wheel,  it  is  safe  to  say  that  it  is  not 
carried  out  in  practice.  Another  claim 
for  it  is  that  there  is  more  chill  on  the 
flange,  but  as  there  is  no  strength  in  a 
chilled  surface  this  only  weakens  the 
flange   besides    resulting   in    "chipping." 


Curtain  Supply  Company. 

A  curtain  is  never  a  curtain  in  tlic  true 
sense  of  the  word  unless  it  is  a  usable 
curtain.  Probably  nothing  is  more  an- 
noying to  a  traveling  public  than  a  badly 
designed,  poorly  made,  and  worse,  a  car 
curtain  that  does  not  do  that  for  which 
it  was  intended.  The  perfect  operation 
of  the  Curtain  Supply  Company's  curtains 
and  fi.xtures  is  demonstrated  in  the  models 
on  exhibition.  What  is  also  worth  re- 
membering is  that  they  operate  with  the 
same  efficiency  on  thousands  of  rail- 
road cars  as  they  do  in  the  models  ex- 
hibited. 


Railway  Club   Headquarters. 

We  have  already  called  attention  to  the 
growing  facilities  of  the  Permanent 
Manufacturers'  Exhibit  of  Railway  Sup- 
plies and  Equipment,  and  we  are  pleased 
to  be  able  to  reproduce  a  photograph  of 
the  club's  headquarters  which  has  now 
become  a  popular  feature  of  the  establish- 
ment. In  this  commodious  club  room 
meals  are  served  at  all  hours  of  the  day. 
The  membership  of  the  club  is  rapidly  in- 
creasing, and  as  is  customary  in  rooms  of 
this  kind  members  have  the  privilege  of 
bringing  quests  with  them.  This  is  being 
largely  taken  advantage  of  and  the  club 
room  is  growing  in  much  popular  favor. 
Visitors,  especially  railway  men  from  a 
distance,  will  find  the  club  room  ready  of 
access  and  of  special  advantage  in  meeting 
with  men  interested  in  the  various  de- 
partments of  railways. 
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At  the  Grand  Central  Terminal 


In  our  imperial  city  with  its  palaces 
and  towers,  some  in  gray  granite,  and 
some  in  burnished  beauty,  white  as  monu- 
mental alabaster,  the  new — wonderful  as 
it  may  be,  attracts  but  limited  attention. 
The  magnificent  new  Library,  in  the  ma- 
jestic splendor  of  Greek  arcliitecture.  and 


something  in  arcliitccture  that  seems  to 
defy  competition.  Not  only  in  its  colossal 
vastness,  but  in  its  perfect  and  harmonious 
utility  it  is  really  something  new  in  rail- 
roading. Fifteen  regiments  of  arm.cd  in- 
fantry could  come  to  order  in  its  waiting 
room,  witliout  touching  each  other.    Over 


jiincering  miracle  could  have  arisen  into 
the  mighty  perfection  to  which  it  has  at- 
tained without  interfering  with  the  vast 
traffic  that  has  been  going  on  without  in- 
terruption. Surely  this  is  a  triumph  of 
engineering  skill  that  has  no  parallel  in 
the  world's  history.     This   will  assuredly 
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worthy  of  the  age  of  Pericles,  is  already 
old  and  familiar.  The  Singer  Tower  and 
the  Woolworth  Building  are  being 
threatened.  Their  giraffe-like  loftiness 
lacks  the  dignity  of  proportion,  and  they 
all  dwindle  in  the  presence  of  the  com- 
pleted   Grand    Central    Station.      Tliis    is 


one  thousand  trains  a  day  start  from  the 
unseen  recesses  of  this  caravansary  and 
go  on  their  winged  way  with  a  degree 
of  regularity  and  smoothness  that  rivals 
the  stars  in  their  courses.  As  one  gazes 
at  the  symmetrical  and  far-e.xtending  pile 
the  thought  naturally  arises  how  this  en- 


be  the  greatest  gateway  of  iraliic  i..r  many 
years  to  come. 

While  the  entire  work  has  not  been 
completely  finished,  as  it  is  contemplated 
to  extend  the  offices  and  other  buildings 
for  which  the  ground  is  already  secured, 
the  formal  opening  for  general  traffic  oc- 
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curred  last  month,  and  llie  public  had  an     people  in  and  out  of  the  terminal  totaled 
opportunity  of  comprehending  the  nature     944.000.     There  were  4,826  trains  handled 


MAIN   W.MTING    ROOM    FOR    OUTGOING    P.\SSENGERS. 


and  extent  of  the  work  accomplished. 
In  the  history  of  railroad  building  there 
is  nothing  to  compare  with  the  work  at 
Grand  Central.  It  is  a  comparatively  easy 
matter  to  dig  a  hole,  lay  tracks  and  put 
up  a  building,  but  to  rebuild  a  station 
under  traffic,  change  the  entire  plant  so 
that  not  a  vestige  of  the  old  remained, 
keep  800  trains  running  and  handle  from 
75.000  to  100.000  passengers  a  day,  was  a 
proposition  alive  with  engineering  and 
operating  problems.  To  do  this,  the  first 
thing  required  was  more  room;  large  pur- 
chases of  land  were  made  abutting  Lex- 
ington, Park  and  Madison  avenues. 
increasing  the  area  from  twenty-three 
acres  in  the  old  terminal  to  seventy- 
nini-  acres  in  the  new.  including 
both  levels  of  tracks.  As  each  new  track 
or  group  of  tracks  was  finished  a  corre- 
."^ponding  number  of  old  ones  was  aban- 
doned, and  traffic  went  on  without  inter- 
ruption. How  well  this  problem  of  build- 
ing a  terminal  and  operating  trains  at  the 
same  time  has  been  worked  out  is  illus- 
trated by  the  travel  over  Labor  Day  last 
year  During  the  eight  days  from  August 
30  to   September  6,   1912,  the  number  of 


during  this  same  period  with  an  average 
ilelay  of  but  twenty-one  seconds  per  train. 


have  been  accomplished  but  by  the  use  of 
electricity  instead  of  steam  as  motive 
power.  The  tracks  were  depressed  below 
the  street  level.  Park  avenue  and  the  cross 
streets  from  Forty-fifth  street  to  Fifty- 
sixth  street  built  in,  thus  reclaiming  about 
twenty  city  blocks  and  throwing  the  entire 
area  open  for  building  purposes.  Con- 
trast in  your  mind's  eye  a  steam-and 
snioke-filled  railroad  yard  with  blocks  of 
handsome  commercial  buildings,  office 
structures,  hotels,  apartment  houses  and 
club  houses,  all  of  harmonious  architec- 
tural design,  and  you  will  have  some  con- 
ception of  what  a  transformation  is  tak- 
ing place.  It  is  probably  the  largest,  and 
promises  to  be  the  most  successful,  com- 
bination of  the  esthetic  and  practical  in 
city  building  yet  planned  in  the  world. 

Returning  to  the  terminal  area  proper, 
whicli  is  dominated  by  the  main  terminal 
building.  In  designing  this  building,  the 
exterior  finish  of  which  is  granite  and 
Indiana  limestone,  the  architects  had  in 
mind  an  expression  of  the  old  terminal 
idea,  which  is  a  gateway  to  a  city,  hence 
the  central  part  of  the  facade  is  in  the 
form  of  a  triumphal  arch  of  monumental 
proportions  surmounted  by  a  statuary 
group  representing  Progress.  Mental  and 
Physical  force.  The  style  has  something 
of  the  Doric  motif,  modified  by  the  French 
Renaissance,  with  only  enough  ornamenta- 
tion to  relieve  the  severity  of  the  classic 
lines.  As  one  of  the  architects  expressed 
it  :  "It  is  not  an  Art  Museum  nor  a  Hall 
of  Fame,  but  a  place  of  dignified  simplic- 
ily,   easy  of  access,  and   comfortable." 

In  the  mere  inatter  of  exact  dimensions 
ii  may  be  briefly  stated  that  the  total  area 
of  the  new  terminal  is  79  acres,  the  old 
terminal  which  it  supersedes  being  23 
acres.  The  tracks  in  the  terminal  proper 
measure  33.6  miles.  The  length  of  the 
station    on   the   street   level    is   672.5    feet. 


which  is  as  nearly  perfect  a  record  as  the 
most  skillful  operation  can  effect. 

It  is  doubtful  indeed  if  the  work  could 
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with  a  width  of  310  feet,  and  150  feet 
high.  Below  the  street  level  the  length  is 
745  feet,  455  feet  wide,  and  45  feet  deep, 
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making  a  distance  of  195  feet  from  the 
lower  tracks  to  the  roof.  In  all  118,000  tons 
of  steel  was  used  in  the  construction.  The 
interlocking  switch  and  signal  tower  has 
760  levers,  400  of  which  are  used  on  the 


out  creating  a  room  that  would  rather 
stagger  the  human  at  tirst  sight  of  it. 
Here,  then,  is  the  heart  of  the  station. 
From  the  south  side  of  this  room  are  the 
many  ways  that  lead  to  and  from  Forty- 
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OUTBOUND   CON'COURSi:. 


suburban  or  lower  level  and  360  on   the 
express  or  upper  level. 

The  most  noteworthy  and  impressive 
feature  of  the  new  Grand  Central  terminal 
is  the  mighty  room  that  runs  across  the 
main  structure  and  whose  center  line  ex- 
actly coincides  with  the  center  line  of 
Forty-third  street.  That  room,  the  main 
concourse,  is  one  of  the  notable  rooms 
of  the  land.  When  you  come  to  measure 
the  thing  with  any  degree  of  exactitude 
you  will  find  that  in  comparison  there 
are  few  notable  rooms  in  the  land,  the 
dome  rooms  of  the  library  and  the  Capitol 
at  Washington  coming  most  quickly  to 
mind  among  these.  The  concourse  of  the 
new  station  ranks  with  these  famous  and 
wonderful  American  apartments.  It  is 
not  alone  its  size,  although  you  could  put 
the  sizable  New  York  city  hall  within  it, 
cupola,  side  wings  and  all.  It  is  certainly 
not  in  its  decorations,  for  here  as  else- 
where in  the  big  station  side  walls  and 
ceilings  are  dignifiedly  notable  for  their 
absence  of  meaningless  bas  reliefs  or 
gaudy  tiring  colors.  It  is  rather  in  the  gen- 
eral efifect  of  the  room— that  intangilile 
but  very  potent  thing  that  painters  are 
sometimes  apt  to  denote  as  atmosphere — 
that  it  achieves  its  tremendous  success, 
for  you  could  hardly  create  a  single 
walled-in  and  roofed  apartment  300  feet 
long,  120  feet  wide  and  125  feet  in  height 
from  its  marble  floor  to  the  apex  of  its 
curved  ceiling,  a  room  lined  with  the  im- 
passively beautiful  Botticino  marble,  with- 


second  street — the  main  frontage  of  the 
terminal — and  between  them  the  ticket 
offices,  waiting  room  and  other  general 
facilities  for  the  traveler.  At  either  end 
are  low  galleries,  the  one  given  to  a 
carriage  entrance  upon  the  overhead  way 


away  back  in  1831  and  which  in  so  doing 
gave  birth  to  the  mighty  New  York  Cen- 
tral system.  At  the  north  side  of  the  con- 
course are  a  dozen  entrances,  clearly 
marked  and  designated,  according  to  the 
experiment  and  skill  of  traffic  experts. 
Your  mind  goes  to  what  you  may  call  the 
real  railroad  features  of  the  terminal. 

Before  leaving  the  heart  of  the  station 
however,  it  is  particularly  interesting  to 
glance  a  moment  at  the  expansive  ceiling. 
The  dominant  note  of  the  color  scheme 
is  a  turquoise  blue  such  as  one  sees  in  the 
sky  of  Greece  and  of  southern  Italy.  The 
contour  of  the  ceiling  produces  a  grada- 
tion of  tone  that  gives  an  effect  of  illimi- 
table space.  As  one  passes  down  the  in- 
cline to  the  suburban  concourse  and 
catches  a  glimpse  of  the  ceiling  beyond 
the  immense  stone  columns,  which  shut 
out  a  complete  view  of  the  room,  there  is 
revealed  a  picture  of  wondrous  beauty 
and  so  startlingly  natural  that  one  for 
the  moment  imagines  himself  in  some  old 
building  of  Pompeii  having  no  ceiling  save 
the  blue  sky  itself. 

The  view  presented  is  a  section  of  the 
heavens  as  seen  during  the  months  from 
October  to  March,  or  from  Aquarius  to 
Cancer.  Sweeping  across  the  ceiling  from 
east  to  west  are  two  broad  bands  of 
gold,  representing  the  Ecliptic  and  the 
Equator.  The  figures  and  signs  are  in 
their  relation  to  one  another  and  to  the 
Ecliptic  and  Equator  as  nearly  as  possible 
astronomically  correct  and  extend  on  a 
segment  of  a  circle  across  the  entire  ceil- 
ing. The  signs  of  the  Zodiac  in  progres- 
sion are  Aquarius,  Pisces,  Aries,  Taurus, 
Gemini  and  Cancer.  Besides  the  signs  of 
the    Zodiac,    there    are    depicted    certain 
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of  the  new  Vanderbilt  avenue  at  the  west 
of  the  station,  the  other  designed  for  a 
future  resting  place  of  the  famous  "De- 
witt  Clinton  train,"  the  engine  and  group 
of  tiny  cars  that  made  the  first  trip  upon 
the    old    Mohawk    and    Hudson    railroad 


L  ry  one  who 
riJ  the  tall 
ng  them  are 


constellations   f 

lets    his    visiop 

buildings  of  our  city. 

Orion,    Pegasus,    Musca   and   Triangulae. 

The  signs  and  con.^tcllations  are  drawn  on 

the  blue  field  in  gold  outline  and  modeled 
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delicately    witli    a    stipple    of    tiny    stars. 

The  stars,  of  which  tlierc  arc  some 
2.500.  arc  indicated  in  their  proper  scale 
of  magnitude,  and  the  great  stars  which 
mark  the  signs  and  constellations  are 
illuminated,  giving  them  a  rcmarkahle  per- 
spective, just  as  one  sees  them  twinkle 
on  a  clear  winter  night. 

To  give  an  idea  of  the  immense  scale 
of  the  figures  it  is  only  necessary  to  say 
that  from  Rigel,  the  star  marking  the  toe 
of  Orion,  or  the  Hunter,  to  Propus,  mark- 
ing the  tip  of  his  club,  there  is  an  ex- 
panse of  forty  feet.  The  other  constella- 
tions are  on  a  similarly  large  scale. 

Proceeding  to  what  may  properly  be 
called  the  electric  brain  of  this  system 
is  at  Fiftieth  street,  the  electric  switch 
and  signal  tower.  This  tower  is  in  itself 
worth  going  a  long  way  to  see.  From  it 
is  governed  the  movement  of  hundreds  of 
trains  over  an  intricate  web  of  sixt\ -seven 


row  of  little  liandles  now  set  the  inter- 
locking switches  and  the  signals. 

Should  the  tower  director  call  a  wrong 
number  or  should  one  of  the  men  mis- 
understand him  and  pull  the  wrong  lever 
the  electric  indicators  would  show  the 
error  at  once,  Xot  only  that,  but  that 
liarticular  section  of  the  interlocking  sys- 
tem of  switches  and  signals  on  the  tracks 
outside  would  show  it  to  the  eyes  of  the 
engineer. 

Even  if  the  engineer  did  not  sec  it  the 
train  would  be  "tripped"  automatically 
and  brought  to  a  stop  until  the  error  was 
rectified.  This  signal  tower  below  the 
surface  of  the  street  is  the  last  word  in 
electrical  control  of  trains.  It  was  put  in 
full  operation  only  a  short  time  ago. 

.\  ramble  tlirough  the  miles  of  corridors 
that  run  through  the  extensive  office  build- 
ing reveals  a  commercial  labyrintli  al- 
ready  occupied   by  numbers   of  tlie  lead- 
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tracks,  day  in  and  <l;iy  <iut.  year  in  and 
year  out. 

It  is  the  twentieth  century  idea  in  the 
electrical  control  of  trains.  1 1  is  the 
largest  thing  of  its  kind  in  tlie  world,  and 
to  the  perfection  cf  its  operation  is  com- 
mitted the  safety  of  millir)ns  of  passengers 
a  \ear. 

In  tlic  old  days,  when  the  tracks  were 
open  to  the  sky.  it  took  an  army  of  men 
to  throw  llie  switches  by  hand  in  the 
terminal  yards.  Later,  witli  the  coining 
of  the  control  of  switches  from  the  tow- 
ers, it  look  a  smaller  army  to  throw  the 
long  levers  back  and  forth,  'lliat  was 
called  the  manual  sysieni  Then  came  the 
automatic  system,  that  was  worked  by 
compressed  air.  then  the  combination  of 
;.ir  and  electricity.  Xow  it  is  electricity 
alone  that  d'.es  tlic  work.  Three  or  four 
n'en  pacing  t"  ;.nd   fro  in   fr.nl   "f  a  Ir.ng 


in.L;  supply  Imnsi-s  nt  .\merica.  and  opens 
\i|'  visions  of  the  colossal  future  of  tlie 
.i^reat  connnercial  center  of  whicli  the  cre- 
;ili(.n  of  tile  new  terminal  is  tlie  leading 
cause. 

We  cannot  close  this  lirief  sketch  of  so 
.i;reat  a  work  without  expressin.g  our  grat- 
itude to  Mr.  luigene  Chamberlin,  the 
v.iirlhy  and  .eeuial  manager  F.qiiipment 
Clearing  House,  who  is  a  complete  ency- 
clopedia in  himself  and  whose  knowledge 
of  the  details  of  the  great  building  has 
been  of  much  service  to  us  in  presenting 
some  of  the  facts  and  figures  in  relation 
to  tlie  new  gateway  of  the  railn^ad  with 
v.liicli  he  has  been  so  lon.g  and  promi- 
luntly    identilied. 

Practical  Speed   of  Trains. 

I'r. ifessor  Hadk-y  savs.  "the  speed  of  rail- 
road    trains     is     restricted     within     three 


theoretical  limits:  First,  a  physical  limit 
of  80  miles  an  hour,  beyond  which  it  is 
found  impossible  for  a  train  to  hold  the 
track ;  second,  an  operating  limit  of  60 
miles  an  hour  which  practical  experience 
has  found  trains  cannot  run  without  much 
damage  to  life;  third,  a  commercial  limit 
of  30  miles  per  hour  at  which,  all  things 
considered,  it  is  found  most  economical 
to  run  a  train."  These  are  the  views  of 
a  learned  College  Professor  who  speaks 
with  authority  that  is  not  based  on  knowl- 
edge. 


Arbitration. 
A  strong  feehng  of  satisfaction  is  ex- 
pressed in  railroad  circles  that  the  threat- 
ened strike  of  the  liremen  and  engine- 
men  on  the  Eastern  railroads  has  been 
averted.  W'hatever  varying  opinions  may 
exist  as  to  the  demands  of  the  workmen 
and  the  attitude  of  the  managers,  it  must 
be  admitted  that  the  law  as  embodied  in 
the  Erdman  Act  was  primarily  estab- 
lished to  meet  such  emergencies.  If  the 
law  is  defective  it  should  be  amended.  If 
it  is  useless  it  should  be  abolished.  We 
have  frequently  alluded  to  the  British 
Board  of  Trade  as  an  admirable  example 
of  the  successful  handling  of  working- 
men's  grievances  and  the  establishment 
of  a  similar  board  in  this  country  could 
not  fail  to  bring  good  results.  Many 
British  laus  are  relics  of  the  dark  ages, 
but  there  are  flashes  of  light  here  and 
there  that  our  legislators  might  kindle 
their  torches  at  and  lead  us  on  to  better 
tiiin.gs. 


Growth   of   the   Mechanic. 

One  of  tlie  curiosities  connected  with 
the  manufacture  of  machine  tools  and 
such  mechanical  appliances  as  clocks,  sew- 
ing machines,  e'tc,  in  the  United  State? 
is  that  the  entire  business  has  been  de- 
veloped since  the  country  became  an  inde- 
pendent nation.  The  mechanic  arts  and 
the  development  of  the  manipulative  skill 
have  grown  by  degrees  as  the  needs 
of  the  people  demanded,  and  the  people 
who  developed  into  skilled  mechanics 
came  largely  from  rural  occupations.  The 
in.genious  blacksmith  who  could  repair 
any  kind  of  mechanism  reared  the  boy 
who  took  a  lead  in  making  chronometers; 
the  handy  carpenter  who  could  repair 
wind  mills  became  a  working  millwri.ght 
aiid  trained  the  \outlis  who  became  ma- 
chinists and  makers  of  machine  tools. 


Testing  Tools. 

Micrometers,  stpiares  and  gauges  are 
precision  tools,  an.d  those  used  should 
lie  the  property  of  the  firm  and  be  peri- 
odically tested  for  accuracy.  Those 
wliicli  are  the  property  of  an  employee 
should  not  be  allowed  to  be  used  unless 
stdijected   to   such   inspection   and   test. 
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General  Correspondence 


Old   Timers. 

Editor; 

Enclosed  are  two  photographs  of  en- 
gines which  I  though  might  interest 
you  and  your  readers.     One  of  them  is 


L0COM0TI\'E,     ■•C'OLWTESS     Ol' 
DUFFERIN." 

tlie  "Countess  of  Dufferin,"  the  first  en- 
gine to  enter  Winnipeg,  Man.,  on  the 
Canadian  Pacific  about  1884,  and  was 
built  by  the  Baldwin  Locomotive 
Works.  The  engine  is  now  on  perma- 
nent exhibition  at  Winnipeg  and  you 
will  please  note  the  flower  boxes  on  the 
front  and  sides  of  the  locomotive.  These 
are  filled  with  flowers  in  the  summer. 
The  building  behind  the  locomotive  i;. 
the  Hotel  Royal  Alexandria. 

The  other  locomotive  is  Pennsylvania 
Lines  No.  1030  and  was  taken  at  To- 
ledo. O.  I  am  informed  that  this  is  one 
of  the  old  "Class  I"  type  of  "consols." 
new  "Class  H-1."  These  w-erc  first 
built  in  1875  and  were  shown  at  the 
Centennial  in  1876.  This  particular  en- 
gine was  built  at  the  Fort  Wayne  shops 
in  1878.  These  engines  were  the  stand- 
ard motive  power  until  they  were  re- 
placed by  the  "Class  R"  type  of  engine?. 
The  cylinders  were  20  ins.  by  24  ins., 
and  drivers  50  ins.  They  had  diamond 
stacks  and  cross-head  pumps  with 
slanting  roof  sheet  to  the  firebox  and 
were  known  as  "Altoona"  boilers.  There 
are  very  few  of  these  on  the  Pennsyl- 
vania Lines  now  and  they  have  dis- 
appeared entirely  from  the  Pennsylvania. 
Ch.\s.   E.   Fisher. 

Ann   Arbor,  Mich. 


rEN.\,SVI.\-.\XI.\    LOCOMOTr\"K.    x 

A  Sixty- Year-Old  Locomotive. 
Editor: 

Enclosed    is    a    picture    of   one    of    a 
class  of  engines  built  at  Malone.  X.  Y., 


by  -Mr.  .Vbrani  Klulis,  in  the  late  50's, 
who  was  master  mechanic  of  the  Og- 
densburg  and  Lake  Champlain  Road  for 
many  years.  There  were  nine  of  these 
engines;  this  engine  and  two  others  had 
SO-in.  driving  wheels — the  others  larger 
wheels.  This  engine,  "The  Champlain," 
and  two  others,  had  cylinders  15  ins.  by 
22  ins. — the  other  engines  had  different 
sizes.  They  all  had  straight  boilers,  no 
dome.  Sand  boxes  were  put  on  in  '66; 
no  hand-rails;  they  were  fitted  with  per- 
forated dry  pipe  high  up  in  the  boiler, 
had  a  large  fire  box.  They  had  some 
novel  features:  The  bell  hung  between 
the  escape  pipes;  they  had  solid  end- 
fluted  rods,  made  light  but  with  large 
surface;  back  end  main  rods;  spade-han- 
dle four  distance  block;  one  bolt  and 
key  just  as  used  today;  they  had  in- 
side oil  cups,  frost  pipes  connected  to 
branch  pipes  close  up  to  boiler  check. 


The  Automatic  Train  Stop. 
Editor: 

.Recently  the  Interstate  Commerce 
Commission  recommended  as  follows: 
"Railroads  ought  to  unitedly  experi- 
ment with  the  automatic  train  stop  un- 
til a  device  of  practicability  for  general 
use  shall  be  available."  This  recom- 
mendation was  made  after  two  very 
serious  wrecks  had  occurred  on  a  large 
.\ew  England  railway,  the  trouble  be- 
ing caused  by  the  engineers  disregard- 
ing the  signals  and  taking  cross-overs 
at  high  speed.  These  wrecks  have  so 
stirred  public  opinion  that  the  road  in 
question  has  made  a  very  liberal  offer 
of  a  prize  to  whoever  shall  invent  some 
device  that  will  stop  the  train  auto- 
matically after  it  has  run  by  a  signal. 

When  the  matter  is  considered  seri- 
ously, it  does  not  seem  to  be  a  very 
difficult  proposition  for  it  is  plain  that 
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and  carried  under  jacket  into  cab  and 
discharged  into  pipe  down  through 
deck  head,  headlight  the  same  as  being 
used  today.  Crossheads,  wrought-iron 
inside,  with  case-hardened  thimble  for 
wrist  pin,  two  cast-iron  blocks  running 
in  guides  with  one  bolt  passing  through 
both  blocks  and  thimble,  and  taking 
pins  of  plunger  at  end.  Vou  will  notice 
stack,  also  finished  iron  bands  around 
boiler,  throttle  in  front  end.  I  ran  one 
of  these  engines  in  1866;  they  were  very 
smooth  and  good  steamers,  and  eco- 
nomical on  fuel.  There  were  many 
tilings  about  them  that  would  look  odd 
this  time,  but  everything  was  good 
1  they  did  good  work.  Mr.  Abram 
Mohs,  master  mechanic,  is  seen  stand- 
ing near  the  engine:  Engineer  Guycttc 
in  cab — both  long  since  passed  away. 
Ch.\s.  C.  Rowei.i,. 
0)1(1710,  lo'wa. 


what  is  needed  is  some  apparatus  that 
will  shut  off  the  steam  from  the  cylin- 
ders and  set  the  brakes  entirely  inde- 
l>endcnt  of  the  engineer.  Such  a  dc- 
\  ice  may  be  operated  by  pure  mechan- 
ical means,  by  air  or  by  electricity. 
The  air  is  already  available  and  some 
locomotives  have  electric  generators  on 
thrin. 

The  problem  of  setting  the  brakes 
nn  a  moving  train  from  an  outside 
source  is  not  an  experiment  a.'^  is 
shown  by  the  use  on  electric  elev.Tted 
trains  of  an  arm  whicli  rises  up  be- 
tween the  sleepers  when  the  sigTial  is 
.'■et  for  danger  and  if  the  tr.iin  passes 
over  it  it  will  come  in  contact  with  a 
lever  that  opens  a  valve  on  the  brake 
pipe  and  thus  sets  the  brakes.  It  is 
fomewhat  more  difficult  tf>  arrange  a 
device  that  will  cut  off  the  steam  from 
the   cvlindcrs  at   the   same   time.     This 
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must  not  be  so  complicated  as  to 
easily  get  out  of  order  and  no  part  of 
it  must  project  too  far  from  the  side  of 
the  locomotive  to  be  objectionable.  It 
must  also  be  capable  of  being  set  back 
to  the  original  position  without  any 
trouble  and  it  should  be  so  simple  of 
design  that  the  man  of  limited  experi- 
ence may  readily  understand  its  opera- 
tion.     Since    the    modern    locomotive 


about  ',i  or  J^  in.  in  diameter  leading 
to  the  air  supply  so  that  when  the  air 
was  turned  on  the  pressure  would  be 
amply  sufficient  to  open  the  valves 
against  the  pressure  of  the  spring  on 
the  opposite  side  of  the  piston.  There 
should  also  be  an  exhaust  pipe  of 
double  the  area  of  the  supply  pipe 
which  should  run  from  each  cylinder 
and    be    combined     into     one     slightly 


FIG.   .\.     WHEEL   FLANGE  HEATER. 
has  developed  into  a  very  complicated     larger   in   area,   this   one   to   lead   to   a 


machine,  any  device  that  is  added 
should  combine  with  reliability  of  ac- 
tion simplicity  of  construction  and  also 
it  should  contain  as  few  parts  as  pos- 
sible, having  them  easily  accessible  for 
inspection.  This  uevice  should  also  be 
located  outside  of  the  cab  so  that 
would  be  no  temptation  for  the  engi- 
neer to  cut  it  out  of  service  while 
running  along  on  the  road. 

Since  on  a  steam  road  the  space  be- 
tween the  rails  is  often  filled  with 
snow  or  some  other  substances  which 
might   set   such   a   device    in   operation 


valve  on  the  side  of  the  steam  chest 
which  is  provided  with  a  lever  that, 
being  thrown,  would  release  the  air 
from  the  cylinders  and  allow  the  valves 
to  close.  The  exhaust  should  be  of 
greater  area  than  the  supply  so  that 
with  it  open,  there  would  not  be 
enough  air  flowing  into  the  cylinders 
to  create  any  pressure. 

The  releasing  valve  should  be  made 
double  in  design  and  having  two  con- 
nections, one  for  the  exhaust  pipe  from 
the  valve  cylinders,  and  the  other  to  the 
pipe  controlling  the  air  brakes  so  that 


when  there  was  no  necessity  for  it,  it  one  lever  would  at  the  same  time  as  it 
would  seem  as  if  the  best  place  to  lo-  closed  the  valves  cause  the  brakes  to  be 
cate   the   operating  lever   would   be   on     set. 


the  side  of  the  machine  projecting 
from  the  side  of  the  steam  chest.  To 
describe  such  a  device  in  detail:  I 
think  that  there  should  be  valves 
placed  in  the  steam  pipes  leading  to 
the  steam  chests  and  holes  could  be 
cor»d  in  the  saddle  castings  for  the 
stems  and  bonnets  to  project  outside. 
These   valves   should   be   made   of   am- 


To  manipulate  this  lever  it  is  neces- 
sary that  an  arm  should  be  operated  so 
that  by  raising  it  a  certain  distance  it 
will  be  in  a  position  to  move  the  lever 
when  the  train  passes.  This  could  be 
placed  on  a  short  post  similar  to  the 
dwarf  signal  standards  and  it  would 
need  to  be  of  metal  and  of  heavy  con- 
struction  to  withstand   the  shock  of  a 


pie    proportions    so    as    not    to    impede  swiftly   moving  train,   and  it   could   be 

the  flow  of  the  steam  and  they  should  either  pulled  up  by  a  chain  or  by  a  rod 

be    balanced.      To    their    stems    there  and   could   either   be   connected   to   the 

should     be     connected     small     pistons  chain  that  works  the  semaphore  or  be 

working    in    cylinders    having    on    the  separate  as  might  be  thought  best.     It 

sides  opposite  the  valves  coiled  springs  is    doubtful    if    the    use     of     electricty 

similar  to  those  in  the  air-brake  cylin-  would  make  the   operation  of  this   de- 

ders,    which    would    press    against    the  vice  any  more  certain,  although  it  might 

pistons    and    tend    to    keep    the    valves  be  less  expensive  to  install  the  working 

closed.      To    the    valve     side     of     the  parts,   a  saving  which   would   be   nulli- 

cylinders  there  should  be  a  small  pipe  fied  on  any  locomotive  that  did  not  al- 


ready have  a  source  of  electric  current. 

Thus,  with  a  locomotive  equipped 
with  this  device,  should  it  run  by  a 
signal,  or  if  the  engineer  was  unable  to 
stop  it  through  some  accident  and  the 
train  was  running  uncontrolled,  as  the 
operator  in  the  tower  throws  the  sig- 
nal to  danger,  the  contact  arm  also  rises 
on  the  short  post  opening  the  releasing 
valve  on  the  side  of  the  steam  chest  and 
the  air  is  exhausted  from  the  valve 
cylinders  allowing  the  springs  to  seat 
the  valves  shutting  off  the  steam  while 
at  the  same  time  the  air  has  been  re- 
leased from  the  train  line  allowing  the 
brakes  to  set  just  as  if  the  train  had 
broken  apart  and  the  locomotive  is 
brought  to  a  stop  without  the  help  of 
the  engineer.  To  start  again  it  will  be 
only  necessary  to  close  the  releasing 
valve  and  the  air  pressure  will  immedi- 
ately build  up  and  open  the  valves  and 
allow  the  brakes  to  be  released. 

I  have  no  doubt  but  that  a  perfected 
machine  will  be  much  better  than  the 
one  that  I  have  outlined  and  there  does 
not  seem  to  be  any  weighty  reason  why 
such  a  one  cannot  be  designed  that  will 
answer  all  of  the  requirements. 

H.  W.  Kimball. 
East  Dedham,  Mass. 


Tire  Heater,  Forge,  and  Wheel  Pit  Jack. 

Editor : 

Enclosed  find  four  sketches  of  good 
devices  for  use  in  locomotive  repair 
work  in  roundhouses.  Fig.  A  shows  a 
home-made  wheel  flange  heater  for 
warming  the  tires  of  locomotive  wheels 
and  which  may  be  readily  constructed 
in  any  repair  shop  at  a  limited  expense. 


FIG.   B.     GASOLINE  FORGE. 

Fig.  B  shows  a  typical  gasolene  forge 
for  forging  copper  pipes,  flanges,  unions 
on  copper  pipes,  and  other  similar  work 
in  the  constant  requirements  of  gen- 
eral roundhouse  work. 

Fig.  C  shows  a  common  wheel  pit 
fitted  with  air  lifting  cylinders  for 
changing  the  driving  wheels,  when  nec- 
essary, of  the  running  engines,  as  also 
when  changing  the  wheels  on  front  or 
tender  trucks. 

Figs.  D  and  E  show  the  jack  head 
adapted    to    receive    the    axles    of    the 
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wheels  from  which  the  wheels  may  be 
readily  transferred  preparatory  to  re- 
moval; the  jack  head,  together  with  the 
pin,  E,  may  be  withdrawn  from  the 
jack  cylinder  when  the  apparatus  is  not 
in  use.  J-  G.  Koitei.. 

Montreal,  Canada. 


The   Misuse  of  Sand. 

Editor: 

Mr.    Smoot's    letter    on    sand    pipes    in 
the  February  issue  of  R.mlw.ay  and  Loco- 


north  west  wind  singing  a  melancholy 
tune,  but  no  kind  of  wind  gets  through 
the  sand  pipes  until  an  exhaustive 
series  of  operations  have  been  per- 
formed. 

The  writer  has  had  his  troubles  with 
the  conditions  referred  to  just  a  few 
miles  further  north  from  the  locality 
where  Mr.  Smoot  seems  to  suffer  from 
the  same  causes  on  the  Ohio  side. 
S.  W.  Walker, 
A.  C.  L.  R.  R.  Co. 

Sumter,  S.  C. 


surface,  as  against  about  forty  feet  of 
hearing  surface,  and  therefore  there  is 
nearly  as  much  oil  adheres  to  the  non- 
bearing  surface  that  is  entirely  wasted, 
as  it  never  reaches  any  bearing  surface. 
This  loss  is  increased  by  a  certain 
amount  of  the  lubricant  given  off  by 
the  steam  before  entering  the  cylinder 
and  being  applied  to  the  bearing  sur- 
face, so  that  if  the  various  causes  are 
considered,  and  the  amounts  of  losses 
added  together,  it  will  be  found  that 
there  is  a  total  waste  of  at  least  sev- 
enty-five per  cent,  of  valve  and  cylin- 
der oils,  that  produce  no  effective 
returns. 

D.  Morehouse. 
Delphos,  Ohio. 


FIG.  C.     WHEEL  PIT  APPARATUS. 


MOTIVE  Engineering  is  very  good  as  far 
as  it  goes  but,  in  my  opinion,  he  should 
have  gone  further.  The  railway  com- 
panies go  to  the  expense  of  equipping 
their  locomotives  with  air  sanders,  so 
that  sand  may  be  used  judiciously,  and 
with  an  assured  degree  of  certainty,  at 
the  required  time.  There  is  also  con- 
siderable expense  in  loading,  hauling 
and  drying  the  sand  preparatory  to  us- 
ing. After  all  this  care  there  is  an 
unpardonable  amount  of  carelessness 
manifested  when  the  employees  who 
fill  the  sand  boxes  allow  coal,  clinkers, 
cotton  waste,  and  other  substances  to 
get  mixed  with  the  sand  in  the  boxes. 
with  the  result  that  the  pipes  are  soon 
stopped  up.  The  plug  is  then  taken 
out  and  a  long  wire  is  used  in  an  effort 
to  clear  the  pipe,  which  is  often 
clogged  up  again  after  running  a  short 
distance,  and  then  the  engineer  and 
fireman  become  desperate,  and  the 
pounding  of  the  pipes  with  hammers 
begins  and  frequently  continues  until 
the  thin  sand  pipes  are  split.  The  re- 
sult is  that  the  train  is  stalled.  Then 
it  is  a  case  of  doubling  or  delay,  and 
when  the  terminal  is  eventually 
reached,  there  may  be  some  extended 
controversy  on  the  causes  of  the  de- 
lay, and  finally  the  handy  man  removes 
the  plugs  again  and  gets  his  wire  into 
operation,  and  after  a  slip-shod  exam- 
ination reports  the  sanders  to  be  in 
working  order.  As  soon  as  one  pro- 
ceeds on  another  journey  the  miserable 
muddle  is  repeated.  The  thermometer 
may   be    dancing   about   zero,    and    the 


Waste   in    Valve   and    Cylinder    Lubri- 
cation. 
Editor: 

It  will  be  remembered  by  the  older 
railroad  men,  that  before  the  use  of 
hard  grease  in  the  lubrication  of  crank 
pins,    that    the    connecting    rods,    and 


Ball-Joint  Reamer. 

Editor; 

Attached  print  shows  injector  boiler 
check,  ball-joint  reamers,  which  are 
used  by  hand  when  male  or  female 
ball  joints  are  in  bad  condition.  These 
reamers  do  very  accurate  work  and 
can  be  taken  to  the  engine  and  work 
done,  in  place  of  taking  the  work  to 
lathe.  This  print  shows  one  of  the 
tools  at  work  on  male  injector  connec- 
tion and  the  other  one  on  female  steam 
pipe  connection.  These  tools  are  heid 
central  to  their  work  by  the  original 
connection  nuts,  which  nuts  also  feed 
the  tool  to  its  work,  while  a  few  turns 
of  the  tool  with  wrench  completes  the 
job.  Chas.  Markel. 

Shop   Foreman. 

C.  &  N.  W.  Ry.,  Clinton,  Iowa. 


P 


BALI-JOINT  KEAMER. 


everything  along  the  sides  of  locomo- 
tives were  covered  with  oil,  and  the 
oil  and  mud  would  be  scraped  from 
underneath  the  running  boards,  at  least 
half  an  inch  thick,  every  thirty  days. 
This  waste  ceased  when  grease  came 
into  use.  The  waste  is  not  now  so 
great,  but  there  is  still  a  great  deal  of 
oil  wasted.  For  example,  in  the  inside 
of  valve  chests  and  cylinders  there  are 
about  sixty  square  feet  of  non-bearing 


Emergency  Coupling  Nut  for  Preven- 
tion  of   Injector    Failures. 
Editor  ; 

A  good  percentage  of  locomotive  fail- 
ures or  delays  at  the  roundhouse  will  be 
found  due  to  stripped  injector  coupUng 
nuts;  the  steam  pipe  coupling  nuts  to  the 
injector  being  in  the  majority  of  cases 
the  ones  at  fault.  The  above  condition  of 
these  nuts  is  invariably  discovered  at  a 
I'vv.e  when  the  engine  has  but  little  time 
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for  even  hasty  repairs  before  taking  her 
train. 

The  accompanying  sketch  is  of  an 
emergency  nut  made  in  two  sections  for 
instant  appHcation  to  tlie  sleeve  brazed 
to  the  pipe  and  to  the  threaded  portion  on 
the  injector  receiving  the  nut.  When  an 
emergcnc}'  of  this  kind  arises  tlie  defect- 


DEFECTlVE  NUT 


R6ENCY    NUT. 


*  INJECTOR 

'     '       ICMERGENCY    NUT    l.\    I'L.\CK. 

ive  nut  can  be  shpped  up  on  the  pipe ;  the 
two  sections  of  the  emergency  nut  applied, 
bolted  together  and  the  joint  on  the  braz- 
ing sleeve  drawn  securely  to  the  joint  on 
the  injector.  This  will  prevent  a  delay 
to  the  locomotive  until  its  arrival  at  the 
other  terminal  or  division  point  where  the 


The  sketches  are  in  detail  of  such  a  nut 
for  application  to  the  No.  8  and  9 
Monitor  injectors,  but  different  standards 
are  readily  complied  with  in  the  construc- 
tion of  this  little  failure  preventing 
device. 

It  has  been  found  to  be  of  real  value 
here.  and.  no  doubt,  could  be  of  ready 
service  elsewhere. 

F.  W.  Bentley,  Jr., 
Machinist,  C.   &  X.  W.  Ry. 

Chicago,  III. 


In  Turkey. 

Editor: 

There  are  at  least  half  a  dozen  rail- 
roads in  Turkey  embracing  about  1,500 
miles  of  railroad  with  about  150  loco- 
motives. The  roads  and  equipment 
were  in  excellent  condition,  but  the 
traffic  was  not  large  at  the  time  that 
I  was  in  that  vicinity  soine  years  ago. 
Among  other  features  was  a  colossal 
shaft  or  monument  in  commemoration 
of  the  installation  of  the  telegraph,  the 
only  thing  of  its  kind,  I  believe,  in  any 
country.  I  enclose  a  .photograph  of 
the  monument  and  some  other  views 
illustrative  of  Turkish  railroads.  The 
progress  in  railroading  in  that  country 
has  been  slow,  and  the  leading  men, 
especially    in     the     mechanical    depart- 


STRIP  TO  BE  PLACED 


60R1N&     lO  ALLOW 
FOR  DRAW    ON  AI'P- 
HCATI  ON     TO  I  N- 


tR     INCH 
'THRO  BOT 


DICT.MI.S  OK  EMEI^CENCV   NUT. 


defective  nut  can  be  removed  and  the  pipe 
sleeve  rebrazed. 

A  number  of  these  emergency  nuts  left 
in  the  roundhouse  office  for  instant  access 
are  a  positive  safeguard  against  an  en- 
gine failure  from  this  source,  as  they  are 
easily  applied  by  either  machinist  or 
engineer. 


nu-nts,  were  of  other  European  nation- 
alities. It  would  not  be  much  of  a 
surprise,  in  view  of  recent  events  be- 
yond the  Balkans,  if  the  Turk  was 
driven  back  to  first  principles  and  took 
to  the  camel  backs  again. 

L.  I.oni.\N. 
Mew  York-,  N.  Y. 


Rambles  in  Japan  and  China. 

Among  travelers  possessing  the  faculty 
of  seeing  things,  a  gift  by  no  means  com- 
mon, is  Mr.  Luis  Jackson,  Industrial 
Commissioner  of  the  Erie  Railroad,  who 


COLUMN      COMMEMORATING      THE      ES- 
TABLISHMENT   OF   TELEGRAPH 
IN    TURKEY. 

has  lately  been  traveling  in  Japan  and 
China.  He  has  told  the  story  of  his 
wanderings  in  a  style  that  is  particularly 
interesting  to  railroad  men.  Among  other 
things  he  said : 

"Japan  and  China  are  among  the  most 
interesting  countries  I  have  visited. 
With  the  exception  of  the  North  Island 
I  traveled  through  the  principal  parts  of 
Japan.  They  have  5,000  miles  of  rail- 
road in  Japan.  The  gauge  is  3  ft.  6  in., 
mostly  single  track.  The  rails  are  60  lb., 
but  they  are  now  manufacturing  75  lb. 
rails  in  the  Japanese   steel   works. 

"The  gross  earnings  of  the  Japanese 
railways  are  fifty-five  per  cent  from  pas- 
sengers, and  forty-five  per  cent,  from 
freight,  as  compared  with  twenty-five 
per  cent,  from  passengers  and  seventy- 
five  per  cent  from  freight  in  the  L'nited 
States. 

"Japan  proper,  that  is,  exclusive  of 
Formosa,  Korea,  and  Saghalien,  has  an 
area  of  about  150,000  square  miles,  with 
a  population  of  about  51,000,000  people. 
The  United  States,  proper,  exclusive  of 
Alaska  and  insular  possessions,  has  an 
area  of  about  3,000,000  square  miles, 
with  a  population  of  about  95,000.000. 

"These  figures  will  show  at  a  glance 
that  the  density  of  population  in  Japan 
accounts  for  the  heavy  passenger  receipts 
as  compared  with  freight.  Passenger 
and  freight  rates  in  Japan,  as  in  nearly 
every  country  in  the  world,  are  in  con- 
formity with  surrounding  economic  con- 
ditions. 

"The  Japanese  are  very  fond  of  trav- 
eling.    All  the  trains  are  crowded.     The 
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passenger  coaches  are  about  35  feet  long, 
with  a  center  passage  right  through  the 
train.  The  seats  are  on  the  sides,  the 
same  as  in  our  street  cars.  About  ten 
or  twelve  of  these  coaches  are  pulled  bv 
a    small    engine    of    English   type. 

"An  average  train  of  ten  cars  would 
be  made  up  of.  say,  nine  third  class 
coaches  and  one  combination  first  and 
second  class  coach,  in  which  there  is  a 
division  between  the  two  classes.  Just 
under  the  windows  on  the  outside  of  the 
car,  there  is  painted  a  4-inch  band — 
white,  blue  or  red.  White  means  first 
class,  blue  second  class,  and  red  third 
class.  The  foregoing  is  the  equipment  of 
ordinary  trains,  from  which  it  will  be  seen 
that  first  class  passengers  are  few. 
The  third  class  coaches  have  a  very 
narrow  seat  around  the  sides,  and  in 
many  cases  this  can  be  let  down,  as  the 
Japanese  do  not  use  chairs,  but  squat  on 
the  floor.  There  are  no  chairs  in  Japanese 
houses. 

"In  addition  to  the  ordinary  trains, 
there  are  trains  on  which  an  extra  fare 
is  charged,  such  as  express  trains,  trains 


ALEIH   R.MLWAY    STATION,   TUKKICV. 

de  luxe,  with  parlor  cars  and  sleeping 
cars.  Every  long  distance  train  has  a 
dining  car. 

"Everything  American  or  European 
in  Japan  and  China  is  called  'foreign.' 
The  dining  cars  have  foreign  cooking 
almost  exclusively;  that  is,  French  cook- 
ing, but  on  some  there  is  a  compartment 
where  Japanese  food  is  served. 

"The  train  crew  comprises  about  the 
same  number  of  men  as  our  own.  Engi- 
neers, firemen,  conductors  and  brakemcn 
are  all  Japanese. 

"There  is  one  trainman  who  is  a  sort 
of  under-brakeman.  He  is  called  'Boy,' 
and  the  English  word  'Boy'  is  in  gold 
letters  on  the  collar  of  his  coat.  He  per- 
forms the  duties  of  a  porter  and  assists 
the  brakemen.  For  instance,  he  sweeps 
out  the  car.  closes  windows  when  the 
train  is  approaching  tunnels,  and,  in  gen- 
eral, looks  after  the  comfort  of  the  pas- 
sengers. All  these  'boys'  speak  English, 
or  what  they  think  will  pass  for  English, 
and  I  never  saw  young  men  more  anxious 
to  learn  English.  All  the  young  Japa- 
nese railroad  men  are  expected  to  study 
Enelish. 


"The  Japanese  themselves  are  a  most 
courteous  people,  and  this  is  noticed 
throughout  the  railway  service.  When 
I  reached  some  of  the  larger  towns,  and 
found  they  were  division  points  on  the 
railroad,  just  before  departing  I  made  it 
a  point  to  call  on  the  superintendent  to 
present  my  compliments.  The  clerk  at 
the  Information  Bureau  could  generally 
speak  a  little  English,  and  introduced 
nie.  Some  of  the  superintendents  could 
speak  English,  and  some  could  not.  but 
by  their  motions  and  bows  they  showed 
that  they  highly  appreciated  an  .Vmcri- 
can  railroad  man's  calling  on  them. 
The  steamer  ticket  which  I  bought  was 
interchangeable ;  one  could  go  from  port 
to  port  on  the  steamer,  or  had  the  option 
of  going  by  rail. 

"A  man  can  learn  enough  German  on 
■a  sojourn  in  Germany  of  about  three 
months,  to  help  himself  linguistically,  but 
this  is  impossible  in  Japan.  It  would 
take  a  man  over  a  year  to  learn  to  speak 
Japanese  so  that  he  could  conduct  even 
an  ordinary  conversation,  so  I  did  not 
attempt  any  acquaintance  with  the  Jap- 
anese language,  whatever,  except  to 
find  out  what  the  word  'railroad'  was, 
and  that  is  'tetsudo,'  and  the  word  'com- 
pany' is  'kaisha,'  while  'Americano'  i^ 
generally  understood  to  mean  American. 
At  times  where  there  was  a  10-minutc 
-lop  and  the  Station  Master  was  around 
I  said  to  him,  'Americano.'  indicating  m\ 
self,  and  he  nodded  that  he  understoi- 
Then  I  said,  'Erie  Tetsudo  Kaish, 
meaning  Erie  Railroad  Company,  and  i 
was  greeted  with  a  very  pleasant  smil 
:'.nd  a  profound  bow,  as  a  fellow  railroai^ 
man,  and  on  leaving,  if  he  knew  nothiiu 
niore  of  our  language,  he  always  said 
'Come  again.' 

"From  the  port  of  Shimonoseki.  Japan. 
I  crossed  over  to  Dairen  (Dalney)  in 
Manchuria,  China,  and  there  traveled  on 
the  only  railroad  in  the  whole  world 
that  is  like  our  American  railroads  ( and 
they  are,  fairly  speaking,  the  best.  1  have 
been  on  nearly  all  the  principal  lines  of 
the  world.)  This  railroad  is  called  the 
South  Manchuria  Railway.  It  runs  from 
Dairen  and  Port  Arthur,  via  Mukden  to 
Chang-chun,  where  it  connects  witli  the 
Chinese  Eastern  Railway,  which  runs  to 
Harbin,  which  is  a  station  on  the  main 
line  of  the  St.  Petersburg- Vladivostock 
Trans-Siberian  road.  The  South  Man- 
churia Railway  was  originally  built  by 
the  Chinese  Eastern  Railway  Company  in 
1901,  to  form  an  arm  of  the  Trans-Sil)e- 
rian  route.  The  gauge  was  then  the  Rus- 
sian standard  of  5  ft.,  which,  however, 
was  converted,  during  the  progress  of  the 
Russo-Japanese  war,  into  the  Japanese 
standard  of  3  ft.  6  in.,  to  be  adapted  to 
the  rolling  stock  sent  over  from  Japan,  but 
when  the  South  Manchuria  Company  took 
over  the  railway  from  the  Japanese  Gov- 
ernment in  1907.  the  narrow  gauge  system 
was  widened  into  the  standard  gauge  of 


4  ft.  8K'  in.  The  main  line  is  450  miles  in 
length,  but  the  branch  lines  bring  the  total 
mileage  up  to  a  little  over  700  miles.  The 
rail  is  75  and  90-lb.  This  railway  has  no 
freight  cars  under  OO.OOO  lbs.  capacity,  and 
quite  a  number  of  100,000  lb.  capacity  cars. 
A  great  deal  of  the  rail  is  .-\nierican,  so  is 
largely  the  signaling  apparatus,  and  the 
large  locomotives  are  made  by  the  .•\mcr- 
ican  Locomotive  Company  at  Dunkirk,  K. 
v.,  on  the  Erie  Railroad.  I  was  very 
nnich  tickled  when  I  saw  this  outfit.  The 
freight  cars  are  all  .American  manufac- 
ture, and  the  passenger  coaches  and  Pull- 
man sleepers  are  American  and  as  fine  as 
anything  in  America.  This  railway  com- 
pany, being  financed  largely  by  Japanese 
capital,  and  having  rights  from  the 
Chinese  Government,  is  manned  entirely 
by  Japanese. 

"Port  Arthur  is  40  miles  from  Dairen 
on  a  branch  which  connects  with  the 
main  line.  I  went  to  Port  Arthur,  hired 
a  guide  and  from  an  eminence  took  in 
what  was  the  scene  of  the  great  siege  of 
1904.  I  took  command  myself  and  con- 
ducted operations  all  the  way  from  203- 
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metre  hill  to  Eagle's  Xest.  but  this  is  an- 
other story. 

'i  took  the  South  Manchuria  Railway 
to  Mukden.  Here  I  stopped  over  and  a 
guide  pointed  out  the  battlefields.  I  field- 
marshaled  the  job,  captured  the  Japanese 
and  Russian  armies,  and  sent  them  all  into 
useful  employment,  but  this  is  also  an- 
other story ;  from  Mukden  I  went  west  to 
Peking  on  the  Chinese  Government  Rail- 
w.iy,  called  the  Peking-Mukden  line. 

"This  is  4  ft.  8^^  in.  gauge,  with  first, 
5ocond  and  third  class  coaches,  and  with 
a  dining  car  for  foreigners  and  another 
car  with  a  kitchen,  where  the  Chinese 
could  go  in  and  cook  their  food.  In  many 
of  the  third  class  cars  there  arc  no  win- 
dows during  the  summer  months,  and  the 
openings  are  very  large.  One  can  also 
walk  through  the  train  from  end  to  end. 
On  this  line  a  first-class  sleeping  car  train 
is  run  to  connect  with  the  Trans-Siberian 
express.  The  Chinese  third-class  coaches 
have  regular  seats,  as  the  Chinese  have 
chairs  in  their  homes. 

"It  is  about  500  miles  from  Mukden  to 
Peking.     Half  way  down  is  the  town  of 
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Shanhaikuan  on  the  coast  of  the  Gulf  of 
Pechili.  I  stopped  off  there.  This  is 
where  the  great  Chinese  Wall  starts  up 
from  the  sea.  I  walked  up  the  slope  and 
on  to  the  Wall.  My  Chinese  guide  was 
a  good  sprinter  and  we  walked  about  a 
mile  on  the  Wall.  It  runs  from  Shanhai- 
kuan for  2,500  miles  into  the  interior,  end- 
ing in  Turkestan.  It  is  about  20  to  30  ft. 
high  and  15  to  25  ft.  wide;  a  sort  of 
earth  embankment  bricked  up  at  the  sides 
like  a  fortification.  It  climbs  over 
mountains  and  dips  into  ravines,  and 
every  few  miles  there  is  a  military  guard 
house,  which  was  formerly  occupied  by 
soldiers.  The  Wall  was  completed  in  the 
year  211  B.  C,  and  is  said  to  have  taken 
ten  years  to  build. 

"From  here  I  took  the  train  to  Peking. 
This  is  a  most  wonderful  city.  China 
has  at  present  (1912)  between  3,000  and 
4,000  miles  of  railway  in  operation,  almost 
entirely  standard  4  ft.  S'/i  in.  gauge.  The 
great  main  lines  constructed  are  from 
Mukden  to  Peking,  about  500  miles,  and 
from  Peking  through  the  interior  to  Han- 
kow, a  distance  of  about  800  miles,  then 
there  is  a  road  from  Peking  to  Tientsin, 
and  from  Tientsin  to  Pukow,  opposite 
Nanking;  also  a  railroad  from  Shanghai 
to  Nanking  and  a  great  railroad  is  being 
built  from  Canton  to  Hankow.  In  course 
of  time  travelers  will  be  able  to  go  from 
Canton  to  Peking  by  rail. 

"They  are  talking  of  building  100,000 
miles  of  railroad  in  China,  and  I  am  cer- 
tain that  this  will  be  a  paying  investment 
from  the  very  start.  They  will  not  have 
to  do  what  we  had  to  do  in  America, 
build  railroads  and  at  the  same  time 
create  the   business   for   them." 


Old-Time  Railroad  Reminiscences. 
By  S.  J.  KiuDER. 

To  the  average  individual  13  is  not  a 
number  to  conjure  with,  but  years  ago, 
when  upon  entering  the  service  of  the 
B.  &  M.  R.  R.  R.  in  Iowa,  I  was  given  a 
Manchester  engine  bearing  that  timorous 
number,  and  it  did  not  seriously  shock 
my  nervous  system,  though  it  may  be 
possible  the  generally  assumed  significance 
of  the  numerals  was  instigated  by  the 
name  of  the  president  of  the  road,  "J.  M. 
Forbes,"  displayed  in  bold  letters,  sur- 
rounded by  a  mass  of  elaborately  colored 
scrolls,  in  the  sides  of  the  tender.  Shortly 
after,  however,  when  I  was  slated  to  go 
over  a  division  of  the  road  that  neither 
the  fireman  or  myself  had  ever  seen,  I 
began  to  wonder  if  there  wasn't  some- 
thing prophetic  in  the  number  after  all. 
To  start  out,  running  wild,  with  a  full 
train  of  loaded  freight  cars  provided 
with  hand  brakes  only,  over  a  division 
abounding  with  heavy  grades  and  sharp 
curves  which  obscured  the  view  aliead 
and  running  second  section  to  a  similar 
train,  seemed  hardly  compatible  with 
good  luck,  but  such  was  the  experience 
of   the   writer   a    few   days    following  his 


assignment  to  the  No.  13.  I  had  made 
two  trips  over  the  East  Iowa  division 
when  an  order  came  to  go  west,  where 
I  was  to  take  a  construction  train,  and 
as  the  work  would  be  near  the  other  end 
of  the  division  the  train  was  given  us  to 
take  along  in  lieu  of  proceeding  there  with 
a  light  engine  which,  in  the  latter  event, 
would  be  earning  nothing  for  the  company 
exchequer. 

As  already  stated,  the  fireman  and  my- 
self had  never  been  over  the  115-mile 
division,  the  head  brakeman,  who  was  to 
act  as  pilot,  had  been  on  the  road  but  a 
few  days,  while  the  names  of  the  rear 
brakeman  and  conductor  had  appeared 
on  the  payroll  but  six  weeks  before.  At 
the  time  my  experience  in  climbing  grades 
was  quite  limited  and  with  a  somewhat 
poor  steaming  engine  we  stalled  near  the 
top  of  the  first  hill  and  were  obliged  to 
double  at  an  expense  of  considerable 
time  and  fuel,  and  after  covering  forty- 
eight  miles  reached  Russell,  with  the  coal 
pile  depleted  to  the  extent  that  a  fresh 
supply  was  imperative  to  take  us  seven 
miles  to  Chariton,  the  nearest  coaling 
station. 

Fortunately,  "Dad"  Stout  with  the 
"Seminole"  stood  on  the  side  track  wait- 
ing for  us  to  pass  and  who,  upon  learning 
of  our  predicament,  furnished  the  needed 
supply,  himself  helping  in  the  transfer  of 
black  diamonds  from  one  tender  to  the 
other. 

For  a  few  hours  following  our  de- 
parture from  Russell  everything  moved 
along  in  a  harmonious  way,  but  as  we 
approached  Murray  darkness  overtook  us 
and  as  the  24  miles  of  road  from  that 
place  to  Creston,  the  end  of  the  division, 
was  a  constant  succession  of  heavy  down 
and  up  grades,  one  station  far  down  in 
^  valley,  another  on  the  summit  of  a 
high  ridge,  with  no  semaphores  or  other 
safety  devices  for  a  guide,  the  prospects 
were  anything  but  encouraging  to  a  new 
man  to  be  dropped  down  one  grade  or 
taking  a  run  for  another  with  no  means 
of  knowing  where  to  look  for  tail  lights 
or  when  he  was  likely  to  find  them. 
Fortune  favored  us,  however,  to  the  ex- 
tent that  we  reached  our  destination  in 
safety  late  that  evening,  but  the  excite- 
ment incident  to  and  anxiety  during  the 
trip  had  been  so  intense  that  when  I 
stepped  from  the  engine  I  was  nearly 
worn  out.  Proceeding  to  the  hotel  the 
culinary  department  was  found  closed,  it 
also  being  learned  that  the  town  had  no 
lunch  rooms,  and  so  far  as  sleeping 
facilities  were  concerned  nothing  but 
standing  room  or  a  chair  was  available. 
With  a  feeling  of  disgust  for  things  in 
general  I  returned  to  my  engine,  from 
which  was  procured  the  scat  cushions, 
and  going  to  the  roundhouse  placed  them 
on  the  floor,  with  a  block  of  wood  under 
the  end  of  one  for  a  pillow,  and  retired 
for  the  night. 

Then   began    in   my   mind    a   review   of 


the  events  of  the  day,  though  I  could 
not  hold  the  13  responsible  for  the  ad- 
verse circumstances,  as  she  had  taken  me 
safely  over  the  road,  and  my  reveries  led 
to  the  conclusion  that  the  attractions  of 
railroading  in  the  West  were  not  as  I 
had  heard  them  depicted  and  before  fall- 
ing off  to  sleep  I  had  firmly  resolved  to 
take  the  first  eastbound  train  on  the  fol- 
lowing day  and,  once  started,  permit 
nothing  to  impede  my  progress  until  I 
was  again  back  in  my  New  England 
home. 

But  I  was  young,  tough  and  hearty  in 
those  days  and  in  the  morning,  following 
a  good  night's  sleep  and  breakfast,  I 
again  analyzed  the  situation,  finally  de- 
ciding to  tackle  the  construction  train, 
and  if  things  moved  along  faily  well  work 
a  month  or  two  then  return  to  my  native 
heath,  but  that  resolution  never  material- 
ized, as  some  eighteen  years  passed  by 
before  I  left  the  service  of  the  company. 
Later  in  the  day  a  train  of  flat  cars  was 
made  up  with  a  box  car,  facetiously  termed 
a  "bouncer,"  for  a  caboose  and  we  pulled 
out  for  Thayer,  which  was  to  be  our 
headquarters  during  the  season  of  con- 
struction work.  About  one-third  of  a 
mile  from  the  station  was  a  large  gravel 
pit,  a  track  leading  from  the  station  to 
it,  and  I  was  assigned  to  the  work  of 
putting  in  empties  and  pulling  out  loaded 
cars,  which  proved  a  decidedly  soft  snap, 
as  all  lading  was  done  by  hand  and  but 
five  or  six  trains  could  be  loaded  per  day. 

Even  under  these  conditions  I  was  get- 
ting full  time  with  a  frequent  quarter  of 
a  day  overtime  and  with  a  living  expense 
of  less  than  twenty  dollars  a  month ; 
the  job  very  quickly  became  an  attractive 
one.  For  a  time  the  only  grievance  I  had 
was  that  of  more  or  less  friction  with 
a  roadmaster,  a  big,  burly  Dutchman, 
Charley  Manholtz  by  name,  who  had 
charge  of  the  railroad  operations  at 
Thayer,  and  his  assistant,  who  acted  in 
the  capacity  of  yardmaster,  and  whose 
delight  seemed  to  be  to  annoy  the  engine 
and  trainmen  there,  on  the  slightest  pre- 
text, report  them  to  the  roadmaster.  As 
to  myself,  the  Dutchman  had  made  it 
known  that  "he  was  after  that  Yankee 
running  the  13  and  would  get  him."  Not 
long  after  hearing  of  this  I  was  detailed 
to  go  to  Woodburn  with  a  train  of  empty 
flats,  where  they  were  to  be  loaded  with 
cordwood  then  taken  to  Creston.  The 
trip  was  to  be  made  on  Sunday,  because 
on  that  day  no  work  would  be  going  on 
in  the  pit  and  we  w'ere  assured  of  a  clear 
main  track,  as  no  trains  were  scheduled 
on    the   Sabbath. 

As  the  sequel,  however,  which  gave 
the  Dutchman  his  lookcd-for  chance,  and 
what  come  of  it,  is,  properly  speaking,  a 
story  by  itself,  the  readers  of  Railway 
AND  Locomotive  Engineering  will  have 
to  wait  another  month  until  they  learn 
the  conclusion  of  the  good  or  bad  fortune 
that  came  to  me  while  running  the  13. 


March,  1913. 
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MiKado  Type  Locomotives  for  Atlanta,  Birmingham  ^  Atlantic 


The  Atlanta,  Birmingham  &  Atlantic 
Railroad  has  recently  placed  in  service  five 
Mikado  type  locomotives  which  were  built 
by  the  Baldwin  Locomotive  Works.  These 
engines  exert  a  tractive  force  of  45,000 
pounds;  the  ratio  of  adhesion  is  4.17,  and 
with  driving-wheels  57  in.  in  diameter 
they  are  specially  fitted  for  heavy  slow 
speed  service.  In  accordance  with  the 
latest  practice  for  locomotives  of  this  type, 
they  use  highly  superheated  steam. 

The  most  interesting  feature,  in  this 
design,  is  the  boiler,  which  is  fitted  with 
the  Gaines  type  of  firebox  and  combustion 
chamber.  This  style  of  furnace  originated 
on  the  Central  of  Georgia  Railway,  and 
the  results  thus  far  obtained  with  it  have 
been  highly  satisfactory.  Not  only  has 
there  been  an  economy  in  fuel  consumj)- 
tion  per  ton  mile,  but  failures  due  to  boiler 
troubles  have  been  largely  reduced  and 
there  has   also   been   a   marked   reduction 


Any  cinders  which  accumulate  in  the  com- 
bustion chamber  can  be  readily  removed 
through  a  cinder  chute. 

The  superheater  is  of  the  Schmidt  top- 
header  type,  composed  of  32  elements. 
Steam  is  conveyed  to  the  steam  chests 
through  outside  steam  pipes.  The  distri- 
bution is  controlled  by  inside  admission 
piston  valves  which  are  13  inches  in 
diameter.  The  Baker  valve  gear  is  used, 
and  reversing  is  effected  by  the  Ragonnet 
power  gear.  This  device  has  been  applied 
by  the  builders  to  a  large  number  of 
locomotives  of  various  classes,  with  most 
satisfactory  results. 

The  frames  are  steel  castings,  5  ins. 
wide,  with  single  front  extensions  11  ins. 
deep  under  the  cylinders.  Transverse 
braces  of  cast  steel  are  placed  at  the  first, 
second  and  third  pairs  of  driving  pedes- 
tals, and  also  back  of  the  fourth  pair 
where  the  rear  frames  are  spliced  to  the 


Water  Space — Front,  4^2  ins. ;  sides,  4 
ins. :  back,  4  ins. 

Tubes— Material,  steel,  and  iron;  thick- 
ness. No.  9  W.  G..  No.  11  W.  G. ;  number, 
32,  234;  diameter,  5f4  ins.,  2  ins  ;  length, 
17   ft.  8  ins. 

Heating  Surface— Fire  box,  210  sq.  ft.; 
tubes,  2,946  sq.  ft.;  total,  3.156  sq.  ft.; 
grate  area  51.9  sq.  ft. 

Driving  Wheels — Diameter,  outside.  57 
ins.;  center,  50  ins.;  Journals,  main,  11 
ins.   X   12  ins.;   others,   10  ins.   x   12   ins. 

Engine  Truck  Wheels — Diameter,  front, 
30  ins.;  journals,  6"/^  ins.  x  10^  ins.; 
diameter,  back,  40  ins.;  journals,  8  ins.  x 
14  ins. 

Wheel  Base — Driving,  IS  ft.  0  ins.; 
rigid,  15  ft.  0  ins.;  total  engine,  32  ft. 
4  ins.;  total  engine  and  tender.  64  ft. 
11  ins. 

Weight— On  driving  wheels,  187.700 
lbs  ;  on  truck,  front,  27,300  lbs.;  on  tnuk. 


MIKADO  TVP1-:  I.OCO-MOTIVES   FOR  THK   .\T1..\NT.\, 
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in   the   amount   of    smoke   emitted    when 
using  high  volatile  coal. 

As  applied  to  the  new  Mikado  type 
locomotives,  the  firebox  is  134  ins.  long 
by  84  ins.  wide,  and  is  not  unlike  the 
Wooten  type  in  shape.  The  actual  length 
of  the  grate,  however,  is  only  89  ins.  Fir- 
ing is  accomplished  through  two  circular 
doors,  placed  36  ins.  apart  transversely; 
and  a  power  grate  shaker  is  applied.  The 
front  part  of  the  furnace  is  used  as  a 
combustion  chamber  and  is  separated  from 
the  rear  part  by  a  brick  wall.  Provision 
is  made  for  discharging  pre-heated  air, 
in  a  backward  direction  at  the  top  of  this 
wall.  This  aids  in  the  combustion  of  the 
gases,  and  because  of  the  manner  in  which 
the  air  is  discharged  from  the  wall,  keeps 
the  rear  of  the  firebox  filled  with  flame, 
thus  increasing  the  effectiveness  of  the 
crown  and  back  sheets  as  heating  surface. 


main  frames.  The  rear  truck  is  of  the 
Hodges  radial  type,  with  outside  journals. 

The  tender  has  a  capacity  for  7,500  gal- 
lons of  water  and  12  tons  of  coal.  The 
frame  consists  of  12-in.  channels,  and  the 
trucks  are  of  the  equalized  pedestal  type 
with   standard   rolled   steel   wheels. 

The  principal  dimensions  of  these  loco- 
motives are  as  follows : 

Track  gauge — 4  ft.,  8)4  ins. 

Cylinders — 24  ins.  x  30  ins. 

Valves — Balanced   Piston. 

Boiler — Type,  straight ;  material,  steel ; 
diameter,  76  ins. ;  thickness  of  sheets,  fj 
ins.;  working  pressure,  175  lbs.;  fuel,  soft 
coal ;  staying,  radial. 

Fire  Box— Material,  steel;  length,  134 
ins. ;  width,  84  ins. ;  depth,  front.  68  ins. ; 
depth,  back,  6554  ins. ;  thickness  of  sheets, 
sides.  ^  ins. ;  back,  H  '"s. ;  crown,  -^s 
ins.;  tube,  9/16. 


back,  34.900  lbs.;  total  engine.  249,900 
11)S. ;  total  engine  and  tender,  390,000  lbs. 

Tender— Wheels,  number.  8;  diameter, 
33  ins  ;  journals,  5J4  ins.  x  10  ins. ;  tank 
capacity.  7.500  gals.;  fuel.  12  tons;  serv- 
ice, freight. 

I'.ngine  equipped  with  Schmidt  super- 
heater.    Superheating  surface,  663  sq.   ft. 

Gaines  Firebo.x — Size  of  grate,  89  ins 
X  84  ins. 


Radial  Valve  Gears. 

It  is  a  mistake  to  jupo^e  >h.it  r:;dial 
valve  gears,  which  arc  altainii.j.'  decided 
poimlarity  in  this  country.  ;'re  ;inytliinc; 
new.  We  believe  that  Herman  Winter's 
r.Tflial  and  rotary  valve  gear,  as  r.tlfd  to 
uvj  Stevens'  long  toe  ciU-olT  was  in- 
\  er.ttd  and  applied  in  1S:5()  Thii-  Kcar  has 
l.rin  extensively  used  on  th?  engines  of 
.American  steamers  ai-l  i-   -f'l  in  serviie 
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Catechism  of  Railroad  Operation 


Questions  and  Answers. 
Second  Series. 

(Contitixcd    fyoiii    page    55.) 

14.  (a)  When  train  is  ready  how 
should  engine  be  started,  and  what 
should  be  observed?  If  necessary  to 
take  the  slack  of  the  train,  how  should 
it  be  done? 

(b)  After  engine  has  been  started 
how  can  \c  be  run  most  economically? 

(c)  How  should  water  be  supplied  to 
the  boiler? 

(d )  What  do  you  consider  the  abuse 
of  an   engine? 

Ans.  14  (a)  The  engineer  should  see 
that  all  switches  are  lined  up  and  that 
everything  is  clear.  The  lever  should 
be  placed  in  full  gear  with  cylinder 
cocks  open  if  the  location  permits,  he 
should  ring  the  bell  and  open  throttle 
slowly,  endeavoring  to  start  one  car  at 
a  time.  If  necessary  to  take  the  slack, 
the  slack  on  the  whole  train  should  be 
taken.  He  should  look  for  signal  from 
rear  when  train  has  been  started. 

(b~)  As  soon  as  the  speed  will  permit 
the  reverse  lever  should  be  hooked  up 
and  the  throttle  and  reverse  lever 
worked  in  such  a  position  as  will  enable 
the  engineer  to  get  the  best  possible  re- 
sults, he  should  be  governed  by  the 
class  of  service  and  the  location  of  the 
road  alwaj'S  working  the  steam  as  ex- 
pansively as  the  conditions  will  permit. 

(c)  On  through  runs  water  should 
usually  be  supplied  in  keeping  with  the 
manner  in  which  it  is  being  used.  On 
local  runs  where  many  stops  are  re- 
quired there  should  be  a  sutflcient 
amount  of  water  in  the  boiler  wdien 
pulling  out  of  a  station  to  permit  shut- 
ting ofi  the  injector.  In  switching  and 
standing  around  stations  the  water 
should  be  supplied  to  the  boiler  a  little 
at  a  time,  maintaining  a  good  bright 
fire. 

(d)  Improper  firing,  improper  use  of 
the  injector,  blower,  improper  use  of 
sand.  Slipping  the  engine,  w'orking  the 
engine  unnecessarily  hard,  improper  in- 
spection or  booking  of  work,  improper 
lubrication  and  improper  use  of  the 
brakes. 

Q.  15.  If  tlie  check  valves  were  stuck 
up,  how  would  you  proceed  to  get  them 
down;  how  with  the  globe  valve  at- 
tachment? 

Ans.  15.  First  oi)en  the  heater  valve 
and  drip  pipes  in  order  to  relieve  any 
pressure  from  under  the  check,  then 
tap  the  check  case  slightly,  sometimes 
pouring    cold    water    on    the    check    case 


may  possibly  assist  in  getting  it  down. 
Where  a  globe  valve  is  used,  the  globe 
valve  can  be  closed,  then  start  the  in- 
jector, allowing  the  water  to  flow  out 
through  the  overflow,  then  open  the 
globe  valve,  when  tlie  water  will  pass 
on  into  the  boiler. 

Q.  16  (a)  Name  the  different  draft 
appliances  in  tlie  front  end  of  a  loco- 
motive and  e.vplain  how  you  would  ad- 
just them  to  regulate  the  burning  of  the 
fire. 

(b)  What  leaks  in  the  front  end  will 
c:itect  the  steaming  ([ualities  of  the  en- 
gine? 

(c)  Wliy  should  all  joints  in  the 
smoke  arch  be  kept  tight? 

.\ns.  16.(a)  The  e.xhaust  nozzle,  dia- 
phragm plate,  petticoat  pipe  and  sleeve. 
These  are  sometimes  called  draft  pipes, 
and  in  some  cases  are  all  in  one  piece. 
By  reducing  the  size  of  the  nozzle  tip 
makes  the  draft  sharper  on  the  fire,  by 
increasing  the  size  causes  the  draft  to 
become  milder,  raising  the  diaphragm 
plate  increases  the  draught  through 
the  upper  rows  of  tubes  and  back  end 
of  firebox.  Lowering  the  diaphragm 
plate  increases  the  draught  through  the 
lower  rows  of  tubes  and  front  end  of 
firebox.  Raising  the  petticoat  pipe  and 
lowering  the  sleeve  has  the  effect  of  in- 
creasing the  draught  all  over  the  fire 
and  moving  them  in  the  opposite  direc- 
tion has  the  effect  of  reducing  the 
draught.  Lowering  the  sleeve  produces 
the  same  effect  as  raising  the  diaphragm 
plate.  It  must  be  understood,  how- 
ever, that  there  is  a  limit  to  tlie  effect 
that  any  one  of  these  movements  will 
have  on  the  fire. 

(b)  Leaky  steam  pipes,  either  bottom 
or  top,  the  nigger  head  joint  leaking, 
exhaust  pipe  joints,  either  bottom  or 
lop;  bjower  pipe  or  exhaust  pipe  from 
pump  leaking,  front  end  of  flues  or  wash- 
out plugs. 

(c)  In  the  event  of  leaks  in  the  front 
end  it  has  the  effect  of  destroying  the 
vacuum  and  affecting  the  steaming 
qualities  of  the  engine,  also  the  oxy- 
gen from  the  air  coming  into  contact 
with  the  small  particles  of_  carbon  at 
a  high  temperature  causing  them  to  ig- 
nite and  burn,  thereby  warping  the 
front  end  sheets. 

Q.  17.  In  the  event  of  the  blower  be- 
coming disconnected  how  could  you  create 
a  draught  on  the  fire? 

Ans.  17.  By  causing  a  leak  in  main 
drum  pressure  thereby  causing  the  air 
pump  to  continue  to  work,  providing, 
Iiowever,  that  the  exhaust  from  tlie  pump 


is  placed  in  the  smoke  arch.  The  main 
steam  valve  in  the  pump  can  also  be  re- 
moved, or  in  the  event  of  not  being  able 
to  use  the  pump  in  any  manner  the  valve 
rod  can  be  disconnected,  tlie  valve  moved 
ahead  or  back  until  the  exhaust  port  is 
slightly  uncovered,  then  by  opening  the 
main  throttle  valve  steam  will  pass  out 
through  the  exhaust  nozzle  and  stack 
creating  a  draught  on  the  fire. 

Q.  18.  (a)  What  is  the  difference  be- 
tween priming  and  foaming  of  water  in 
a  boiler? 

(b)  What  would  you  do  in  case  of 
foaming? 

(c)  What  is  the  danger  when  water 
in  boiler  foams  badly? 

Ans.  IS  (a)  A  boiler  is  said  to  be 
priming  when  the  water  in  the  boiler  is 
sufficiently  high  so  that  sprays  of  water 
are  drawn  over  through  the  throttle  valve 
passing  down  into  the  cylinder.  When  a 
boiler  is  foaming  the  entire  body  of  the 
water  is  mi.xed  with  bubbles  similar  to 
that  of  soap  suds.  This  causes  the  water 
to  appear  much  higher  than  it  really  is. 
Foaming  is  usually  caused  by  impurities 
in  the  water  such  as  alkali  or  vegetable 
or  animal  oils. 

(b)  When  the  engine  fuaiiis  badly  the 
cylinder  cocks  should  be  opened,  the  re- 
verse lever  worked  at  longer  point  of  cut- 
off and  the  throttle  closed  gradually  in 
order  to  locate  the  correct  w-ater  level, 
put  on  both  injectors  if  necessity  requires 
it.  It  is  also  good  practice  to  increase 
lubrication. 

(c)  The  danger  when  boiler  is  foaming 
badly  is  of  knocking  out  cylinder  heads, 
breaking  packing  ring,  bending  piston 
rods,  destroying  lubrication  and  last  but 
not  least  of  burning  the  crown   sheet. 

Q.  19.  Suppose  you  shut  off  and  the 
water  in  the  glass  dropped  out  of  sight, 
what  would  you  do  ? 

Ans.  19.  In  the  first  place  wdien  an 
engine  is  foaming  badly  the  throttle 
should  not  be  closed  entirely  until  the 
proper  location  of  the  water  is  ascer- 
tained. However,  in  the  event  of  the 
water  passing  out  of  sight  the  lever 
should  be  hooked  up  on  the  center, 
throttle  opened,  gauge  cocks  tested  in  an 
effort  to  locate  the  water.  If  the  water  can- 
not then  be  located  I  would  protect  the 
lircbox  by  knocking  or  banking  the  fire. 

Q.  20.  Suppose  a  washout  plug  blew  out 
or  a  blow  off  cock  broke  off  or  would 
not  close  what  would  you  do' 

Ans.  20.  Unless  the  washout  plug  could 
he  replaced  by  an  iron  one  of  some  kind 
I  would  consider  the  engine  a  subject  to 
be  towed  in.     hi  soon  as  this  happened, 
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however,  I  would  put  on  both  injectors 
and  protect  my  fire  so  that  no  damage 
might  be  done  to  the  firebox.  The  same 
rule  would  apply  to  a  blow  off  cock  broken 
off,  but  in  the  event  of  a  blow  off  cock 
sticking  open  I  would  put  on  both  in- 
jectors and  endeavor  to  get  the  blow  off 
cock  closed. 

Q.  21.  Suppose  the  whistle  or  one  of 
the  safety  valves  blew  out  what  would 
you  do? 

Ans.  Put  on  both  injectors  and  en- 
deavor to  hold  the  water  to  a  safe  level 
and  if  the  surrounding  conditions  per- 
mitted place  a  wooden  plug  in  the  hole 
holding  it  down  by  a  timber  across  the 
hand  rails  tying  it  down. 

Q.  22.  What  would  you  do  if  one  of  the 
safety  valve  springs  broke? 

Ans.  Screw  down  the  adjusting  screw 
and  put  that  safety  valve  out  of  business 
if  possible.  If  this  is  not  successful  re- 
duce all  the  pressure,  remove  the  adjust- 
ing screw  and  drop  a  small  nut  or  bolt 
and  then  replace  the  adjusting  screw, 
screwing  it  down  until  the  safety  valve 
is  out  of  commission.  To  carry  out  the 
last  method  it  would  be  necessary  to 
reduce  the  pressure. 

Q.  23.  What  would  you  do  if  the  pack- 
ing blew  out  of  the  throttle  stuffing  box? 

Ans.  Would  screw  up  on  the  gland  as 
tight  as  possible  placing  the  back  cur- 
tain in  order  to  protect  the  fireman  and 
bring  the  train  in  if  possible.  If  it  be- 
came necessan.-  to  pack  I  would  take 
siding,  reduce  all  the  pressure  and  pack 
it  with  whatever  material  could  be  ob- 
tained. 

Q.  24.  What  causes  engine  failures  and 
what  would  you  do  to  prevent  them? 

Ans.  Aside  from  mechanical  defects  en- 
gine failures  are  frequently  caused  by  the 
failure  of  someone  to  do  the  proper  thing 
at  the  proper  time.  In  order  to  prevent 
them  the  engine  should  be  inspected  not 
only  at  the  terminals  but  at  every  oppor- 
tunity and  the  work  properly  booked,  the 
engine  should  be  properly  fired  and  all 
nuts  and  bolts  kept  tight. 

Q.  25.  What  attention  should  be  given 
to  boiler  attachments  such  as  gauge  cocks, 
water  glasses,  etc.? 

Ans.  Gauge  cocks  and  water  glasses 
should  be  kept  well  packed.  The  water 
glass  should  be  changed  frequently,  they 
should  be  blown  out  thoroughly  each  trip 
and  see  that  they  register  the  proper  water 
level. 

Q.  26.  How  would  you  manage  with  a 
burned  or  broken  grate,  how  if  entirely 
gone  with  a  deep  ash  pan? 

Ans.  In  the  event  of  one  section  of  a 
grate  being  broken  or  burned  with  a  shal- 
low ash  pan  it  may  be  bridged  over  or  if 
broken  blocked  up  from  underneath.  If 
grates  are  entirely  gone  especially  with 
deep  ash  pans  the  fire  should  all  be 
knocked  out,  the  pans  hoed  out  and  the 
engine  prepared  to  be  towed  in. 

Q.  27.  If     engine     was     throwing     fire 


badly  to  what  would  you  attribute  the 
cause  and  what  would  you  do  to  pre- 
vent it? 

Ans.  This  may  be  due  to  the  holes  in 
the  netting  or  to  the  manhole  door  in  the 
front  end  being  loose.  This  may  be  elimi- 
nated by  working  the  engine  as  lightly 
as  conditions  will  permit,  keeping  the  coal 
well  wet  down,  opening  the  door  slightly 
and  in  some  instances  carrying  a  heavier 
fire.  If  there  is  much  danger  attached,  the 
front  end  door  might  be  opened  and  the 
netting  patched.  It  is  also  advisable  some- 
times to  notify  the  proper  officials. 

Q.  28.  What  should  be  done  with  a 
badly  leaking  or  burst  flue? 

Ans.  28.  If  the  burst  flue  is  in  a  posi- 
tion where  it  can  be  gotten  at  it  may  be 
plugged  by  a  hollow  plug.  In  the  event 
of  the  flue  being  burst  in  such  a  manner 
fo  as  to  require  plugging  from  both  ends 
the  Interstate  Commerce  rules  covering 
boiler  inspection  requires  that  hollow 
plugs  should  be  used  in  both  ends  and  a 
rod  running  through  the  entire  length 
of  the  flue  with  nut  on  both  ends. 

Q.  29.  How  would  you  proceed  to  set 
up  wedges ;  and  how  would  you  know  if 
one  was  stuck ;  and  in  what  manner  would 
you  proceed  to  pull  it  down? 

Ans.  Where  wedges  are  to  be  set  up  all 
around  would  place  engine  on  forward 
top  eighth  on  right  side  place  lever  in 
forward  position  which  will  admit  steam 
to  the  back  end  of  both  cylinders.  This 
will  move  the  boxes  against  the  shoes 
permitting  the  wedges  to  be  set  up.  The 
driver  brake  should  be  cut  out  and  the 
brake  set  on  the  tank  or  the  tank  blocked. 
The  method  of  handling  the  wedge  bolts 
must  be  governed  by  the  class  of  wedge 
bolts  used.  It  is  customarj',  however,  to 
pry  the  wedges  up  as  far  as  they  can  be 
raised  then  slacking  down  about  an 
eighth  of  an  inch,  tightening  the  jam 
nuts  properly.  The  indications  of  wedges 
being  stuck  is  that  it  will  cause  the  en- 
gine to  ride  hard  and  tlie  pedestal  jaws 
will  not  move  up  and  down  on  the  box 
while  the  engine  is  moving.  To  locate 
which  one  is  at  fault  place  the  coal  pick 
or  something  of  that  kind  on  the  rail  run- 
ning the  engine  over  it.  This  will  usually 
jar  it  loose.  Sometimes  it  can  be  pulled 
down  with  the  wedge  bolt  if  it  is  not  stuck 
too  tight. 

Q.  30.  What  position  would  you  place 
engine  to  properly  key  up  main  rod 
brasses? 

Ans.  Would  place  engine  on  forward 
top  eighth  to  key  up  the  back  end  of  the 
main  rod  and  on  bottom  quarter  or  bottom 
hack  eighth  to  key  up  the  front  end.  In 
this  position  the  brasses  are  supposed  to 
be  pressing  against  the  largest  diameter 
of  the  pin,  also  the  weight  of  the  rod 
is  inclined  away  from  the  pin. 

Q.  31.  (a)  How  would  you  key  up  side 
rod  on  eight  or  ten  wheel  engines?  Do 
you  fully  understand  the  necessity  of 
keeping  rods  keyed  up  properly?  Explain. 


Boiler  Inspection. 
Mr.  Ensign,  the  chief  Federal  boiler 
inspector,  is  having  issued  full  instruc- 
tions in  regard  to  the  inspection  of 
boilers  from  which  it  appears  that  all 
staybolts  must  be  tested  at  least  once 
each  month,  and  also  after  .every  hy- 
drostatic test.  The  inspector  must  tap 
each  bolt  and  determine  the  broken 
bolts  from  the  sound  or  the  vibration 
of  the  sheet.  If  staybolt  tests  are  made 
when  the  boiler  is  filled  with  water, 
there  must  be  not  less  than  50  pounds 
pressure  on  the  boiler.  Should  the 
boiler  not  be  under  pressure  the  test 
may  be  made  after  draining  all  water 
from  the  boiler,  in  which  case  the  vi- 
bration of  the  sheet  will  indicate  any 
defect.  The  latter  case  is  considered 
preferable.  It  is  further  specified  that 
no  boiler  shall  be  allowed  to  remain 
in  service  when  there  are  two  adjacent 
staybolts  broken  or  plugged  in  any 
part  of  the  firebox  or  combustion  cham- 
ber, or  w-hen  three  or  more  are  broken 
or  plugged  in  a  circle  four  feet  in  di- 
ameter, or  when  five  or  more  are  broken 
or  plugged  in  the  entire  boiler.  It  is 
required  that  all  staybolts  shorter  than 
8  inches,  except  flexible  bolts,  must 
have  telltale  holes  3/16  inch  in  diam- 
eter and  not  less  than  I'/i  inches  deep 
in  the  outer  end,  and  that  these  holes 
must  be  kept  open  at  all  times.  Now 
the  important  point  to  be  determined 
by  the  inspector  in  these  staybolt  tests 
is  whether  or  not  the  staybolt  is  bro- 
ken, and  herein  there  is  a  chance  for 
a  difference  of  opinion.  Some  inspect- 
ors hold  that  when  a  staybolt  is 
cracked  part  way  through  it  is  a 
broken  staybolt  and  should  be  re- 
moved, while  others  claim  that  the  bolt 
is  not  broken  unless  it  is  fractured  at 
least  half  way  through  or  up  to  a  point 
where  the  failure  is  indicated  by  the 
telltale  hole.  There  is  certainly  some 
latitude  for  decision  on  this  point,  but 
there  should  be  a  well  defined  rule  to 
cover  the  case,  so  that  no  dispute  can 
arise  as  to  a  bolt  being  broken. 

Mallet  on  Compound  Locomotives. 
We  recently  found  a  French  pamphlet 
on  Compound  Locomotives,  being  a  trans- 
lation into  French  by  Mr.  Anatole  Mallet 
of  a  paper  read  by  Angus  Smclair  at  the 
New  England  Railroad  Club.  The  popu- 
larity which  the  Mallet  compound  loco- 
motives have  attained  in  this  countrj-  stim- 
ulates interest  in  the  pamphlet  referred 
to.  The  paper  was  a  plain  statement  of 
what  compound  locomotives  were  and  how 
they  operated.  Mr.  Mallet  commends  the 
paper  very  highly  and  says,  although  it  is 
short,  it  is  very  clear,  precise  and  impar- 
tial. He  adds  a  number  of  notes  com- 
menting on  statements  made  in  the  paper 
and  publishes  engravings  illustrating  the 
valve  arrangement  of  compound  locomo- 
tives of  his  design. 
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Questions  Answered 


DUCTIUTY   OF   STEEL. 

251.     G.    T.    S..    Deer    Lodge,    Mont., 
writes :    Oiv  cabooses  are  built  with  con- 
tinuous    steel     draft     rigging    and     steel 
underframes    for    the    purpose    of    heavy 
power   being   used   behind   as   helpers   on 
mountain    grades.     Will    the    steel    parts 
above    mentioned    be    weakened    by    hav- 
ing    been     bent     and     distorted     through 
accidents  or  wrecks,  and  then  heated  and 
put  back  into  the  original  shape?    As  an 
example,  if  in  collision  the  draft  rigging 
and  underframe  had  been  bent  upwards, 
and  then  heated  and  straightened  back  as 
is  done  at  repair  points   on  the  average 
railway  by  the  repair  men,  will  these  parts 
withstand  as  much  shock  without  mjury 
as  before?    A.  The  ductility  of  good  steel 
has  the  admirable  quality  of  retaining  its 
tensile     strength     after     being     bent     or 
twisted,    and    in    many    instances    is    im- 
proved on  account  of  the  fact  that  when 
metal  is  rolled  or  hammered  it  assumes  a 
stringy   or    fibrous    form    similar   to    fine 
grained  wood.    As  soon  as  it  is  cooled  it 
begins  slowly  to  assume  its  original  crys- 
talline  form   and   becomes,   after    a   long 
period,  to  have  a  greater  degree  of  bnttle- 
ness     When     heated     it    again     assumes 
much    of    the    fibrous    form.    Hence    re- 
heating the  metal  improves  its  elasticity. 
For  this  reason  chains   and  other  appli- 
ances   are    occasionally    reheated    or    an- 
nealed,  which   improves   their    durability. 
In  the  cases  of  bent  or  twisted  pieces  the 
heating  process   will   readily   demonstrate 
whether   any   cracks   have   occurred,   and 
care  should  be  taken  that  the  pieces  to  be 
straightened  should  be  heated  to  nearly  a 
white    heat,    as    there    is    an    aptitude    in 
temporary  repair  work  to  straighten  met- 
als at  a  low  degree  of  heat,  which  is  apt 
to  induce  fracture.    What  is  known  as  the 
"fatal  blue  heat"   is  peculiarly  apt  to  in- 
duce fracture.    This  is  particularly  notice- 
able in  flange  work  on  boilers  when  the 
bending  process  is  continued  too  long. 


reached  between  200  deg.  and  300  deg. 
Fahr.,  the  total  decrease  being  about  4,000 
pounds  per  square  inch  in  the  softer  steels, 
and  from  6,000  to  8.000  pounds  to  steels 
over  80,000  pounds  tensile  strength. 
From  this  minimum  point  the  strength  in- 
creases up  to  a  temperature  of  400  deg. 
to  650  deg.  Fahr.,  the  maximum  being 
reached  earlier  in  the  harder  steels,  the 
increase  amounting  to  from  10,000  to 
20.000  pounds  per  square  inch  above  the 
minimum  strength  at  from  200  deg.  to  300 
deg.  From  this  maximum  the 
strength  of  the  steel  decreases  steadily  at 
a  rate  approximately  10,000  pounds  per 
100  deg.  increase  of  temperature.  The 
subject  is  very  fully  treated  in  Kent's  Me- 
chanical Engineer's  Pocket  Book. 


METAL    POLISH. 


255.  H.  B.  T.,  Savannah,  Ga.,  writes: 
I  recall  seing  a  formula  published  in 
Railway  and  Locomotive  Engineering 
some  years  ago  giving  details  of  a  mix- 
ture for  polishing  head-light  reflectors. 
Would  you  kindly  re-publish  the  direc- 
tions for  the  benefit  of  a  number  of  rail- 
way men  here?  A.  We  have  occasionally 
published  formulas  of  this  kind,  but  we 
have  found  by  experience  that  there  are 
others  who  are  more  fully  qualified,  not 
only  to  furnish  a  formula,  but  to  furnish 
the  compound  itself.  The  Geo.  Wm. 
Hoffman  Co.,  Indianapohs,  Ind.,  have 
earned  an  enviable  reputation  in  supply- 
ing metal  polish  that  has  not  been  ex- 
celled. 


VIRGINIAN    AND    SANTA    FE    MALLETS. 

253.  A.  G.,  Chicago,  III,  writes:  How 
does  the  mammoth  Mallet  on  the  Virgin- 
ian Railway  described  and  illustrated  m 
the  February  issue  of  Railway  and  Loco- 
motive Engineering  compare  in  size  with 
the  largest  of  the  ISIallets  on  the  Santa  Fe 
Railroad,  and  are  they  both  of  real 
practical  value'  A.  In  the  matter  of  weight 
the  Virginian  Mallet  constructed  by 
the  American  Locomotive  Company  has  a 
total  weight  of  engine  and  tender  of  744,- 
000  pounds,  having  a  total  wheel  base  of 
91  ft.  5  3/16  ins.,  and  a  heating  surface  of 
6,828.2  sq.  ft.  The  cylinders  are  28  ins., 
and  44  ins.  in  diameter,  with  a  piston 
stroke  of  32  ins. 

The  largest  of  the  Santa  Fe  Mallets 
constructed  at  the  Baldwin  Locomotive 
Works  has  a  total  weight  of  engine  and 
tender  amounting  to  850,000  pounds,  with 
a  total  wheel  base  of  108  ft.  4  ins.,  and  a 
heating  surface  of  6,557  sq.  ft.  The  cyl- 
inders are  28  ins.  and  38  ins.  in  diame- 
ter, with  a  piston  stroke  of  32  ins.  The 
Virginian  Tvlallet  has  a  working  pressure 
of  200  pounds  per  square  inch,  and  the 
Santa  Fe  Mallet  a  pressure  of  225  pounds. 
Both  are  of  real  practical  value,  and  are 
doing  the  work  of  two  of  the  engines  of 
the  classes  that  they  superseded  at  much 
less  expense. 


PRESSURE   ON    BOILERS. 

252,  J.  J,.  Laurel,  Mont.,  asks: 
What  is  the  pressure  against  the  entire 
surface  of  a  boiler  carrying  200  pounds 
of  pressure  to  the  square  inch?  Would  it 
not  be  the  number  of  square  inches  of 
surface  multiplied  by  200  pounds?  A. 
As  the  pressure  is  equal  on  all  parts  of 
the  boiler,  the  total  amount  of  pressure 
would  be  the  total  area  multiplied  by  the 
pressure,  but  the  cfTect  of  such  pressure 
i-.  subject  to  important  variations,  the 
cylindrical  part  of  the  boiler  being  capable 
of  much  greater  resistance  than  the  square 
or  oblong  portions.  The  temperature  also 
affects  the  resisting  quality.  Many  tests 
have  shown  that  the  tensile  strength  of 
steel  diminishes  as  the  temperature  in- 
creases  from  0  deg.  until  a  minimum  is 


DOES    IRON    EXPAND    IN    COOLING, f 

254.  M.  Y.  Hornell,  N.  Y..  writes:  A 
party  of  us  was  talking  shop  at  lunch  time 
and  the  statement  was  made  that  cast 
iron  followed  the  same  law  as  ice  follows 
in  solidifying,  that  is,  expands.  The  idea 
is  plausible  enough,  but  I  can  find  no  au- 
thority for  it  in  engineering  books.  Can 
you  enlighten  searchers  after  knowledge? 
A.  There  is  no  doubt  that  all  substances 
in  changing  from  the  liquid  to  the  solid 
expand.  We  cannot  quote  any  authority 
on  the  subject,  but  one  of  our  private 
memoranda  says  that  Mr.  Whitney,  the 
famous  wheel  maker,  asserted  at  a  meet- 
ing of  the  New  York  Railroad  Club  that 
cast  iron  expands  in  solidifying. 


RAILWAY  TUNNELS. 

256.  A.  F.  R.,  Kansas  City,  Mo.,  asks: 
Where  are  the  longest  railway  tunnels  in 
America  to  be  found?  A.  Gunnison, 
Southwestern  Colorado,  6  miles.  Hoosac, 
Hoosac  Mountains,  Massachusetts,  4J4 
miles.  Cascade  Mountain,  through  the 
Cascade  Mountains  in  Washington,  3 
miles,  unfinished.  St.  Clair,  under  St. 
Clair  River  from  Sarnia,  Ont.,  to  Port 
Huron,  Mich,,  2  miles. 

0RI>IN.\RY   EXPANSION. 

257.  John  B.,  Newark,  0„  asks: 
Which  will  expand  the  most  in  length  at 
equal  temperature,  a  piece  of  iron  one 
inch  diameter  and  one  foot  long,  or  a 
piece  two  inches  diameter  of  the  same 
length?  A,  If  the  quality  of  the  iron  is 
the  same  the  expansion  will  be  equal. 

THROW   OF  ECCENTRICS, 

258.  F.  L.  B.,  Elizabeth,  N.  J.,  writes: 
I  am  making  a  small  engine  and  I  am 
puzzled  how  to  make  an  eccentric  with 
3  inches  throw.  Can  you  help  out  an  ad- 
mirer of  your  paper?  A.  Turn  a  disk  and 
then  lav  out  and  bore  a  hole  V/2  inches  oflf 
the  center  of  the  sheave  and  it  will  pro- 
duce   3  inches  throw. 

TO  BLACKEN  BRASS, 

259.  Machinist,  Terre  Haute,  Ind.. 
asks :  Please  give  me  a  recipe  for  some- 
thing that  will  turn  brass  glossy  black 
A  A  black  lacquer  for  brass  is  made  of 
one  part  nitrate  of  tin  to  two  parts  of 
chlorine  of  gold.  The  article  to  be  lac- 
quered should  be  finely  polished  to  begin 
with,  then  washed  with  the  ■  mixture. 
After  fifteen  minutes  wash  clean  with 
water. 


SIZE    OF    EXHAUST    PORT, 

260,  W  v..  F.,  Carbondale,  Pa., 
writes:  In  decreasing  the  size  of  pre- 
liminary exhaust  ports  of  G  6  and  H  6 
brake  valves,  and  using  larger  size 
equalizing    reservoirs,    what    gains    are 
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made.  Why  is  this  not  too  much  like 
"loafing  on  lap,"  in  giving  the  train  line 
leaks  to  get  in  their  work  before  the 
exhaust  piston  raises?  A. — Reducing 
the  size  of  the  preliminary  exhaust 
port  to  1-16  of  an  inch  does  not  delay 
the  time  of  a  service  reduction.  The 
old  method  of  fitting  equalizing  piston 
rings  has  been  abandoned;  that  is,  the 
ring  of  the  G6  brake  valve  was  rather 
heavy,  fitting  tightly  in  the  bushing 
so  as  to  give  a  certain  stability  to  the 
movement  of  the  piston  and  was  re- 
garded as  a  friction  ring  rather  than  a 
packing  ring,  and  with  the  loose  fitting 
piston  there  was  considerable  leakage 
from  the  brake  pipe  into  the  equaliz- 
ing reservoir.  While  the  handle  was  in 
service  position,  and  the  reduction 
from  110  to  90  lbs.  in  the  equalizing 
reservoir  required  from  5  to  6  sec- 
onds time.  With  the  neat-fitting  pis- 
ton and  packing  ring  of  the  H6  valve 
the  pressures  are  practically  separated 
and  it  was  found  that  in  some  cases 
the  rate  of  reduction  through  the  5-64 
opening  was  faster  than  from  5  to 
6  seconds  with  a  tendency  to  produce 
undesired  quick  action,  hence  the  1-16 
opening  in  the  preliminary  exhaust 
port  bushing  which  again  brings  the 
rate  of  reduction  back  to  from  5  to  6 
seconds,  and  from  70  to  50  lbs.  in  from 
6  to  7  seconds. 


governor,  air  gauge,  G  6  brake  valve 
complete,  triple  valves,  auxiliary  reser- 
voirs, and  brake  cylinders  of  the  proper 
size,  including  the  necessary  drain 
cocks,  air  hose   and   fittings. 

Schedule  S.  W.  A.  is  a  straight  air 
equipment  for  the  locomotive  com- 
posed principally  of  a  brake  valve,  re- 
ducing valve,  double  check  valve  and 
a  safety  valve 


WO»N    Y.\LVE    BUSHING. 

261.  W.  E.  F.,  Carbondale,  Pa., 
writes:  The  piston  valve  packing  rings 
of  a  Westinghouse  SVi-inch  cross  com- 
pound compressor  have  an  opening  of 
an  average  of  1/32  of  an  inch  and  the 
bushing  is  not  worn.  Air  end  of  the 
pump  has  been  examined  and  nothing 
found  wrong.  Would  the  reversing 
valve  bushing  which  was  worn  1/32  of 
an  inch  in  two  places  cause  enough 
back  pressure  back  of  the  large  piston 
valve  to  make  the  pump  run  slow? 
A. — We  do  not  think  so.  As  a  gen- 
eral proposition  the  worn  reversing 
valve  bushing  results  first,  in  an  annoy- 
ing occasional  short  stroke  of  the 
pump,  and  finally  in  a  complete  stop- 
page and  no  appreciable  change  in  the 
speed  of  the  pump.  The  slow  speed 
of  a  pump  indicates  choked  air  pas- 
sages, a  restricted  steam  supply  or 
badly  worn  steam  piston  packing  rings. 
A  badly  worn  steam  cylinder  is  in  eflfect 
equivalent  to  badly  worn  rings. 


Am    BRAKE    SCHEDULES. 

262.  G.  H.  S.,  Northfield,  Vt.,  writes: 
What  is  meant  by  Westinghouse  Air 
Brake  schedules  Al  plus  S.  W.  A.? 
A.— Schedule  Al  —  S.  W.  A.  means 
the  combined  automatic  straight  air 
brake.  The  Al  consists  principally  of 
compressors    of    the    specified    size,    a 


"Safety  First"  Movement  on  the 
Canadian  Pacific  Railway. 
In  order  to  lessen  the  number  of  ac- 
cidents and  to  reduce  the  loss  of  life 
and  property,  a  movement  has  been 
begun  along  the  whole  of  the  system 
of  the  Canadian  Pacific  Railway  for  the 
formation  of  Safety  First  Committees. 
This  new  policy  of  the  spreading  of 
Safety  First  work  among  the  employees 
of  the  road  has  been  clearly  demon- 
strated by  necessity  and  the  idea  of 
teaching  the  men  to  endeavor  to  ob- 
serve certain  rules  which  it  was  thought 
would  minimize  the  number  of  acci- 
dents, was  first  mooted  in  the  United 
States,  and  it  has  been  found  to  work 
so  admirably  that  on  forty-four  rail- 
ways in  America  covering  144,139 
miles  of  track,  the  spread  of  Safety 
First  work  is  manipulated  by  a  regular 
staff  and  is  thoroughly  organized,  with 
successful  results.  The  Canadian  Pa- 
cific always  up-to-date  in  whatever  pol- 
icy it  pursues,  has  been  quietly  work- 
ing away  at  the  Safety  First  Move- 
ment for  more  than  a  year,  and  the 
work  is  now  expanding  at  a  tremen- 
dous rate.  Literature  has  been  circu- 
lated throughout  the  system  and  meet- 
ings have  been  held  in  the  East,  others 
are  scheduled  for  Western  points,  and 
before  very  long  it  is  anticipated  that 
the  movement  will  have  reached  an 
important  stage.  Committees  are  be- 
ing arranged  in  various  centers  where 
the  men  are  employed  in  every  sphere 
of  railway  work  and  will  be  instructed  to 
carry  out  certain  rules  and  regulations 
which  are  being  compiled  by  them- 
selves with  a  view  to  lessening  the  dan- 
gers of  the  railway  world.  This  is  an 
employees  movement  and  the  railway 
companies  pay  the  time  and  expenses 
of  the  employees  while  engaged  in  this 
work. 

One  of  the  principal  objects  of  the 
committees  is  that  every  employee 
shall  assist  his  fellow  workman,  and 
whenever  he  observes  him  doing  even 
the  smallest  thing  that  he  knows  might 
endanger  the  life  of  another  workman, 
or  cause  some  injury,  is  to  set  him 
right,  and  to  remember  that  "Safety 
First"  is  the  best  motto.  It  must  be 
remembered  that  the  "chance  taker 
helps  to  support  the  artificial  limb 
maker."  The  following  are  a  few  of  the 
resolutions  headed  "Safety  First"  which 


railway  men  have  been  asked  to  make 
this  year: 

I  will  not  stand  in  front  of  a  moving 
car,  or  engine,  to  board  same.  1  will 
always  respect  the  blue  flag  because  the 
lives  of  my  fellow  employees  depend 
upon  it.  I  will  not  stand  between  the 
cab  and  the  apron  when  coaling  an 
engine.  I  will  not  push  a  draw  bar 
with  my  foot,  or  hands,  when  cars  are 
moving,  or  when  they  are  close  to- 
gether. I  will  not  adjust  a  coupler, 
turn  an  angle  cock,  or  uncouple  hose 
bags,  when  cars  are  in  motion.  I  will 
not  hold  on  to  the  side  of  a  car  when 
passing  platforms,  buildings,  or  ob- 
structions close  to  the  track.  I  will 
not  shove  cars  into  a  freight  shed,  or 
on  team  tracks,  without  first  making 
sure  that  all  men  and  teams  are  clear. 
I  will  not  kick  cars  into  sidings  where 
boarding  cars,  or  cars  being  loaded,  or 
unloaded,  are  standing.  I  believe  that 
Safety  First  is  simply  a  habit  and  I 
will  cultivate  the  habit.  I  believe  that 
some  accidents  are  not  inevitable,  and  I 
know  the  great  majority  of  them  can 
be  prevented  by  care. 


Waste  in  Black  Smoke. 

This  notice  has  been  posted  up  in  many 
conspicuous  places  for  the  information  of 
Erie  employees : 

Every  puff  of  black  smoke  from  an  en- 
gine represents  so  much  money  deliber- 
utely  wasted.  Coal  is  a  costly  factor  in 
railroad  operation,  and  black  smoke 
originates  from  coal  through  improper 
combustion.  Perfect  combustion  elimi- 
nates smoke,  which  when  consumed  in  the 
fire  box,  represents  an  economy,  instead 
of  an  expense. 

The  real  value  of  coal— its  very  vital 
value — lies  in  black  smoke,  and  it  should 
be  made  to  count  in  firing.  When  black 
smoke  is  allowed  to  pass  through  the 
stack,  it  represents  willful  waste,  just  as 
though  the  very  coal  itself  were  thrown 
away.  Every  puff  of  smoke  contains  so 
much  carbon  and  gas,  which,  when 
wasted,  representes  a  direct  loss  of  coal. 
The  willful  waste  of  coal,  through  the 
omission  of  black  smoke,  should  be  given 
earnest  study,  as  a  measure  of  economy. 

Experts  on  fuel  economy  disagree  as 
to  the  loss  entailed  through  the  emission 
of  black  smoke  from  stacks  of  engines. 
liut   they   do   agree   that   it   is   enormous. 

The  Erie  stands  among  the  big  losers 
from  this  cause.  Will  Erie  engineers  and 
firemen  help  to  lessen  it? 

When  an  engine  pops  it  represents  a 
loss  of  about  fifteen  pounds  of  coal  per 
minute.  An  ordinary  observance  of  com- 
mon sense  will  easily  prevent  it.  The 
result  will  be  a  saving  of  coal,  annoyance 
to  a  community,  and  the  elimination  of 
legal  proceedings,  that  emanate  from  the 
authorities  in  every  municipality  where 
the  popping  is  allowed  to  firevail. 
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The   Metric  System. 

The  I'alzx  li'orld,  which  is  the  house 
organ  of  Crane  Co.,  Chicago,  is  carrying 
on  an  agitation  in  favor  of  the  Metric 
System  of  weights  and  measures  being  in- 
troducctl  into  tliis  country  by  compulsory 
or  convincing  means.  It  might  be  entirelv 
satisfactory  to  the  makers  of  valves  to  ad- 
just their  measurements  to  the  metric  sys- 
tem, hut  nearly  all  other  thriving  indus- 
tries use  too  many  articles  of  precision 
that  arc  based  on  incli  measurements 
to  have  a  change  cffecti'd  witliout  in- 
curring ruinous  expense.  'I'lie  I'alve 
World  is  over  a  century  beliind  the  time 
when  a  change  in  our  metrology  could 
have  been  effected  without  throwing 
many  lines  of  industry  out  of  gear.  The 
agitation  in  favor  of  the  metric  system 
has  been  stirred  many  times  and  by 
personages  of  commanding  influence,  but 
they  all  ended  at  the  same  liank — 
nothing   doing. 

The  late  lion  Charles  Simmer  was  an 
earnest  advocate  of  the  metric  system  for 
some  years,  and  by  his  influence  IS  gram- 


mes were  legally  made  half  an  ounce,  but 
il  weighs  10  grains  more.  Then  the  legis- 
lature stepped  in  and  said,  you  may  call 
15  grammes  half  an  ounce  if  you  wish,  but 
you  cannot  pass  it  through  the  mails  with- 
out extra  charge.  After  his  efforts  to  in- 
troduce the  French  system  had  thrown  the 
post  office  into  confusion,  Sumner  dis- 
covered that  all  the  grocers  and  dealers 
in  weighed  goods  in  the  country  would  be 
required  to  purchase  new  scales  or  have 
the  old  ones  regraduated.  That  created 
such  a  tumult,  that  Mr.  Sumner  aban- 
doned the  attempt  to  reform  our 
metrology. 

While  objections  to  the  metric  system 
are  our  theme  we  will  indulge  in  some 
historical  reminiscences.  For  many  years 
before  the  eighteenth  century  closed,  great 
confusion  existed  in  the  weights  and 
measures  used  in  different  parts  of  France 
and  in  all  continental  countries.  About 
the  period  of  the  tragic  revolution,  the 
urgency  for  a  uniform  system  became  so 
great  that  it  was  pressed  upon  the  atten- 
tion of  the  French  National  Assembly. 
That  was  a  time  when  the  regeneration 
of  mankind  was  deeply  attracting  philos- 
ophers. That  class  w-as  highly  powerful 
in  those  days,  and  its  members  were  ready 
to  exude  from  their  inner  consciousness, 
anything  from  a  new  religion  or  govern- 
ment to  a  new  vice,  and  the  furnishing 
by  them  of  a  new  system  of  metrology 
V.  as  a  mere  bagatelle. 

A  committee  of  scientists  was  appointed 
to  work  out  the  new  system  of  weights 
and  measurements.  After  protracted  de- 
liberation, that  committee  took  for  the 
unit  of  measurement  what  they  incorrectly 
calculated  to  be  the  forty-millionth  of  the 
earth's  meridian  which  passes  through 
Paris.  This  they  called  the  metre.  Its 
length  is  a  trifle  over  39.37  inches.  Its 
divisions  and  muhiples  vary  in  a  tenfold 
ratio.  The  first  division  by  10  makes  a 
"decimetre,"  3.937  inches :  the  second 
division  makes  a  "centimetre,"  0.3937 
inches  and  so  on,  the  particulars  being 
well  known. 

.•\fter  a  long  struggle  the  metric  system 
was  forced  upon  the  French  people :  and 
otiicr  countries  having  little  manufac- 
turing that  railed  for  i)recise  measure- 
ment adopted  it  by  degrees.  Forcing  it 
upon  the  French  people  caused  several 
rebellions.  .\\\  except  the  people  of  the 
British  Isles,  wdio  objected  to  ha^iiit;  their 
manufactures  thrown  into  confusion  liy 
new  measurements  adopted  the  metric 
system. 

If  the  change  to  the  meter  had  been 
made  in  his  country  wlien  it  was  adcipted 
in  France,  it  would  have  caused  little 
inconvenience,  althou.gh  the  iucli  and  foot 
form  a  better  basis  of  measurement  than 
the  metre ;  but  todav  there  are  so  many 
tilings  established  on  the  inch,  foot  and 
yard  measurements  that  a  change  would 
lead  to  intolerable  confusion.  .Ml  the 
land   in   this  great   country   is  divided  up 


into  parts  measured  by  the  foot  or  its 
multiple.  To  apply  the  metric  system  to 
our  town  lots  alone  would  lead  to  a  use- 
less amount  of  figuring  that  the  people 
would  not  endure.  All  scales  and  weigh- 
ing appliances  are  graduated  to  pounds 
so  that  a  change  would  involve  no  end 
of  confusion  and  expense  that  no  free 
people  would  stand. 

But  it  is  when  we  enter  the  machine 
shop  and  other  places  where  measuring 
appliances  and  exact  gauges  are  in  use, 
that  we  can  most  thoroughly  understand 
the  stupendous  nature  of  the  change  pro- 
posed. For  more  than  a  century  our 
mechanics  and  manufacturers  have  been 
laboring  on  the  establishing  of  inter- 
changeable parts  in  all  lines  of  machine 
work,  from  a  typewriter  to  a  locomotive, 
and  all  the  parts  have  been  duplicated 
on  the  basis  of  inch  measurements.  There 
are  in  our  machine  shops  and  factories 
millions  of  tools,  jigs  and  formers  de- 
signed to  duplicate  existing  forms  whose 
sizes  are  known  by  inch  nomenclature ; 
our  standard  system  of  screw  threads 
have  details  of  dimensions  known  con- 
nected by  the  inch,  and  the  vast  plants 
of  machinery  designed  for  the  manufac- 
ture of  screws  and  their  accessories  would 
be  useless  were  existing  standards  thrown 
aside. 

Many  defenders  of  the  metric  system 
say  that  they  do  not  advocate  changing 
established  standards.  Let  us  see  how 
we  could  apply  new  names  to  the  old 
sizes.  The  successful  operating  of  a 
machine  shop  depends  in  a  great  measure 
on  sizes  being  readily  understood  and 
easily  remembered.  When  a  mechanic 
examines  a  drawing,  it  is  of  the  greatest 
importance  that  the  size  he  is  going  to 
put  into  metal  or  wood  should  come  to 
his  mind  readily  without  study  or  cal- 
culation with  marking  materials.  The 
fewer  figures  that  he  has  mentally  to 
grasp  in  a  tneasurement  the  less  chance 
will  there  be  for  mistake.  .\  common 
job  in  a  machine  shop  is  to  make  a  bolt 
1  7/16  X  6'4  inches  with  taper  1/16  in 
12  inches.  A  machinist  reads  this  in  the 
drawing,  and  his  familiarity  with  the  two- 
foot  rule  enables  him  to  go  on  with  the 
work  without  an  instant  of  delay  in  mak- 
ing calculations. 

The  metre  scale  cannot  be  used  in 
machine  shop  work,  because  nearly  all 
measurements  are  less  than  a  metre,  and 
the  use  of  that  scale  would  lead  to  no 
end  of  decimals.  Therefore  the  milli- 
meter scale  is  used  in  all  French  and 
Cerman  shops.  By  this  scale  the  bolt 
mentioned  would  be  described  36.5125  x 
15S75  m.m..  taper  1.5S7S  in  304.R  mm. 
If  the  machinist  was  as  familiar  witli  the 
millimeter  scale  as  most  of  our  men  are 
with  the  inch  scale,  it  is  obvious  that  the 
increased  number  of  figures  employed 
would  increase  the  liability  to  error  in 
the  measurement.  Where  a  system  of 
measurement    requires    many    figures,    it 
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prevents  people  from  memorizing  dimen- 
sions, consequently  it  requires  more  time 
to  do  work. 

The  Master  Car  Builders'  and  the  Rail- 
way Master  Mechanics'  Associations  have 
adopted  certain  standards  whose  dimen- 
sions have  been  memorized  by  the  persons 
having  to  draw  and  make  them.  The 
few  figures  required  in  expressing  the 
dimensions  in  feet  and  inches  are  easily 
remembered.  Put  the  dimensions  into 
the  metric  or  millimeter  scale  and  memo- 
rizing becomes  impossible  to  the  ordinary 
mechanic.  Take  the  M.  C.  B.  standard 
axle  for  instance.  The  total  length  is 
6  feet  \V4  inches.  In  the  metric  scale 
the  length  is  2  m.,  1  dm.,  1  cm.,  4.57  m.m. 
Every  other  item  of  shop  measurement 
would  be  subjected  to  similar  strange 
sounding  changes  which  workmen  would 
learn  very  slowly.  In  the  process  of 
learning  mistakes  would  be  made  and  de- 
lays in  getting  out  work  would  ensue  that 
would  cost  the  company  thousands  of 
dollars. 

The  enthusiastic  advocates  of  the  metric 
system     say    that     standards     would     be 
adopted   which   would    conform    to    even 
divisions  of  the  meter.     The  proposal  to 
change   established   forms   to   suit   a  new 
unit    of    measurement    is    simply    absurd, 
and  the  men  who  speak  of  such  a  thing 
merely  display  their  ignorance  of  the  na- 
tion's   business.       Look      for      an      hour 
through  a  well  equipped  tool  room.    Note 
the    great    variety    of    drills,    taps,    dies, 
reamers    and    gauges    that    are    made    to 
standard     sizes;     then     reflect     on     the 
thousands   of   other   shops    and   factories 
that    have    similar    equipment    and    are 
working  to  the  same  sizes.     Look  at  all 
the    lathes    in   the    country,    all    of   them 
having     lead     screws     designed     to     cut 
threads   to   the   inch   or   fraction  thereof. 
No  man  familiar  with   the  production  of 
machine  parts  who  has  good  sense  would 
recommend  that  a  mixed  system  of  manu- 
facture should  be  introduced  into  a  shop. 
You    cannot    have    one    lathe    cutting    8 
threads  to  the   inch   and   another  cutting 
32  threads  to  the  decimeter,  which  is  the 
nearest  metric  unit  to  the  inch,  for  they 
will  not  interchange.     The  last  time  the 
writer   was    in    a    French    machine    shop 
seven    years    ago    they    were    still    using 
lathes  with  Whitworth  lead  screws,  hence 
cutting  Whitworth   threads.     The   super- 
intendent said  that  it  caused  beaucouf  dc 
tracasse,  which  meant  annoyance,  but  they 
could  not  help  it. 

We  have  discussed  this  subject  at  some 
length  because  we  have  noted  that  many 
engineering  school  graduates  arc  inclined 
to  advocate  the  metric  system  without 
understanding  the  serious  obstacles  in  the 
way.  The  universal  use  of  V.  S.  Stand- 
ard screw  threads  alone  will  make  a 
change  from  the  inch  basis  of  measure- 
ment possible.  In  a  word,  while  there  is 
nothing  to  be  gained  by  a  change,  there 
is  a  great  deal  to  lose. 


The  Mild  Winter. 
The  exceptionally  mild  winter  through 
which  we  have  almost  passed  has  been 
of  great  advantage  to  railroad  traffic,  and 
while  the  northwest  seems  to  have  had 
some  of  its  usual  hard  climatic  experi- 
ences the  average  weather  has  been  of  that 
California  kind  that  almost  breathes  of 
eternal  spring.  Doubtless  the  old  winters 
will  be  back  to  us  in  all  their 
fury,  but  with  the  growing  improvements 
in  mechanical  appliances  and  the  better 
means  and  methods  of  clearing  tracks,  it 
is  not  at  all  likely  that  the  railroad  men 
will  ever  be  called  upon  to  endure  the 
signs  of  winter  under  conditions  that  were 
so  perilous  in  the  earlier  days  of  railroad 
work. 

The  story  of  railroading  in  winter  has 
never  even  been  begun  to  be  told.  The 
sea  with  its  fathomless  furies  has  had  a 
thousand  chroniclers.  The  seafaring  man 
is  a  picturesque  character,  that  appeals  to 
the  imagination,  and  during  his  unat- 
tached periods  he  is  a  wonderful  story 
teller.  The  railroad  man  takes  his  hard- 
ships as  a  matter  of  course,  and  uncom- 
plainingly meets  conditions  that  are  in- 
evitable. Winters  like  the  one  that  is 
passing  however,  will  be  memorable,  and 
when  they  do  come  with  their  serene  skies 
and  clear  pathways  they  will  always  be 
gratefully  appreciated. 


The  Train  Dispatcher. 

The  questions  that  come  to  this  office 
expecting  an  answer  are  by  no  means 
confined  to  mechanical  or  engineering 
matters,  although  that  is  our  intention. 
The  latest  is  from  a  young  man  consider- 
ing a  career,  who  wishes  to  know  who 
among  railroad  men  occupies  the  most 
responsible  position? 

The  writer  has  done  nearly  every  kind 
of  work  on  railroads  and  he  used  to 
think  that  being  engineer  of  a  fast  ex- 
press train  on  a  stormy  night  filled  the 
cup  of  responsibility;  but  when  his  mind 
has  traveled  over  the  entire  field,  he 
concludes  that  the  position  of  train  dis- 
patcher on  a  busy  circuit  of  a  single 
track  road  is  the  most  responsible  to 
be   found. 

Upon  his  shoulders  rest  greater  re- 
sponsibilities than  upon  any  man  in  the 
service.  He  is  under  a  strain  all  the 
time,  having  to  move  hundreds  of  trains 
on  a  single  track,  make  them  meet  and 
pass  one  another,  moving  specials  and 
extras  and  work  trains  and  steer  them 
all  in  safety,  and  at  the  same  time 
arranging  that  no  time  will  be  ln«t  by 
any  of  them,  that  all  connections  may  be 
made  and  to  continue  that  work  day  after 
day  without  making  a  sinclc  mistake 
that  might  have  fatal  results,  is  a  stupend- 
ous task. 

If  you  want  to  know  what  responsibility 
means  work  your  way  to  the  train  dis- 
patcher's position. 


What  Americans  Have  Done  for  the 
Locomotive. 
It  is  difficult  having  honor  and  credit 
given  to  the  people  whose  ingenious 
labors  have  successfully  carried  out  im- 
portant improvements  on  machinery. 
Some  Americans  possess  such  a  small 
share  of  patriotism,  that  they  are  al- 
ways looking  for  some  foreign  per- 
sonage to  whom  they  may  give  credit 
for  achievements  performed  by  their 
own  countrymen.  The  writer,  who  is 
not  American  born,  recently  listened  to 
a  statement  made  by  an  American  in  a 
public  meeting,  that  the  steam  engine 
was  invented  and  perfected  by  James 
Watt,  and  that  the  locomotive  came 
from  the  hands  of  George  Stephensoo 
a  perfected  engine. 

Let    us    review    the    work    done    by 
the    American    inventor    and    mechanic 
towards     developing     the     locomotive. 
Take    a    standard    eight-wheel    engine, 
good   for   almost   any   kind   of   service. 
The    high-pressure,    high-speed    engine 
itself,    so    simple    and    efficient,    is    the 
invention   of  Oliver   Evans;   the   multi- 
tubular   boiler    so    essential     to     rapid 
steam  making,   and    without    which    no 
train    could    have    been    kept    running 
more   than    10  miles   an   hour,   was   in- 
vented by  Nathan  Read,  an  .Xmerican. 
It  is  carried  in  compact  form  by  four 
coupled    driving    wheels    and    a    four- 
wheel  truck,  a  combination  patented  in 
1836  by  Henry  R.  Campbell,  of  Phila- 
delphia,   the    truck    having    been    pre- 
viously invented  by  John   B.  Jervis,  of 
Rome,   N.   Y.     The   driving  wheels,  of 
cast  iron  made  hollow,   are   the  inven- 
tion  of  Thomas    Rogers,    of   Paterson, 
N.  J.,  w^ho  was  also  among  the  first  to 
use   weights   secured   in   the   wheels   to 
counterbalance    the   momentum    of   the 
reciprocating  parts.  Allen  paper  wheels 
—a  thoroughly   Yankee   notion   the   in- 
vention   of    Richard    Allen,    an    .Vmeri- 
can— carry    the    engine    truck,    and    the 
tender   is   sustained  by   cast   iron   wheels 
with     chilled     tread,     first     invented     by 
Ross  Winans.  of  Baltimore.      The  single 
bar     frame,     holding     cylinders     placed 
horizontally      and      bolted      together      in 
the      center,      is      another      remark.ibly 
strong    and    compact    coribination.    de- 
signed  in   part   by   Winans.   but   put    in 
its  present  shape  by     William  Mason, 
of   Taunton,    Mass.      .Ml    the    pipes    and 
joint    connections    arc    scinireil    against 
leakage   by   the   ground  joint,   invented 
by    M.    W.    Baldwin,    ot     Pliiladclphia. 
Expansion  braces,  first  brfueht  out  by 
Roper?,  give  the  fire-box  a  m  cure  hold 
on  the  frame,  yet  permit  ihc  bnilcr  to 
Icngtbch  or  shorten,  as  rh.mcc  of  tem- 
perature  requires.     The   weight   of  the 
engine  is  distributed  evenly  to  the  axle- 
boxes   by   means   of   equalizing   levers, 
invented   in   1837  by   Joseph    Harrison, 
of  Philadelphia.     Two  fixed  eccentrics, 
invented    by   W'illiam    Tames,   of    New 
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York,  give  movement  to  an  Allen  slide 
valve,  balanced  by  a  Richardson  device, 
the    invention    of    George    Richardson, 
who  also  invented  the  pop  safety  valve, 
the  most  perfect  device  ever  tried  for 
relieving    boiler    pressure.      The    slide 
valves     are     operated     by     Baker-Pilliod 
motion,    and    are    oiled    by    a    Detroit 
lubricator.  Spark  throwing  is  restrained 
by  an  extended  smoke-box  combination 
invented  by   E.  M.  Reed,  once  general 
manager   of   the    New   York,    New   Ha- 
ven &  Hartford  Railroad.     Combustion 
is   admirably   promoted   and    smoke-mak- 
ing prevented  by  a  perfected  design  of 
fire-box,   which   is   constructed   of   mild 
steel,    first    made    successful    for    that 
purpose    by    the    Baldwin     Locomotive 
Works.     The   engineer  and   fireman  sit 
comfortable    in   a    convenient   cab,   first 
applied  by  David  Matthews,  but  since  im- 
proved by  every  builder  in   the  country. 
As     the     locomotive     thunders     along 
through  the  blackness  of  midnight  over 
giddy   chasms   spanned  by  traceries  of 
steel,    over    the    dangerous    grades    of 
mountain  scenery  or  through  the  same- 
ness   of    Western    plains,    the    engineer 
sits   calm   and   steadfast,   secure   in   the 
knowledge    that    engine    and    train    are 
perfectly  under  his  command.    This  en- 
tire confidence  is  begotten  of  the  knowl- 
edge   that   a   turn    of   the    hand    would 
grasp  every  wheel  in  the  train  between 
vise-like    brake-shoes    applied    by    that 
greatest  life-saver  of  modern  times,  the 
Westinghouse  automatic  air  brake,  one 
of    the    most    valuable    parts    that    the 
American    inventor   has   added   to   rail- 
road machinery. 

We  believe  it  has  the  right  par  ex- 
cellence to  be  called  the  American  Lo- 
comotive. 


Oil  Burning  Locomotives. 
The  continued  increase  in  the  num- 
ber of  oil  burning  locomotives  in  the 
West  and  Southwest  is  the  best  proof 
that  there  are  several  important  ad- 
vantages derived  from  the  use  of  liquid 
fuel  on  the  modern  locomotive.  The 
first  experiments  demonstrated  a  gain 
in  point  of  economy  of  at  least  25  per 
cent,  in  the  cost  of  fuel.  This  is  sub- 
ject to  variation  as  to  locality,  but  even 
if  the  price  of  fuel  was  about  equal  the 
imiirovement  in  the  efficiency  of  the 
boiler  is  everywhere  acknowledged 
where  the  opportunities  for  a  fair 
comparison   have   been   afforded. 

The  burners  are  now  become  stand- 
ard in  their  form  and  use  and  have 
assumed  two  simple  types,  that  of  out- 
side and  inside  mixers,  each  apparently 
giving  satisfaction,  indicating  that  the 
design  of  burner  is  not  of  very  great 
importance.  Brick  arches  and  walls 
have  grown  in  recent  years  until  the 
firebox  sheets  are  much  better  protected 
from   the   intense  heat  than  they  were 


in  the  early  experiments  with  oil  fuel, 
and  the  deterioration  of  the  sheets  is 
not  nearly  so  rapid  as  it  was  some 
years  ago  when  the  sheets  were  largely 
exposed  to  the  intense  flame,  and  when 
patches  on  the  sheets  were  rapidly 
burned  away. 

It  has  been  clearly  demonstrated  that 
oil  burning  locomotives  are  capable  of 
hauling  nearer  their  maximum  tonnage 
than  a  coal  burner,  and  particularly  in 
passenger  service,  maintains  the  sched- 
ule better.  This  is  not  only  owing  to 
the  better  steaming  quality  of  the  loco- 
motives using  oil  fuel,  but  to  the  ab- 
sence of  delays  caused  by  the  use  of 
poor  coal,  or,  rather,  foul  coal,  with  its 
accompanying  difficulties  in  fire  grate 
and  front  end  cleanings.  Experience 
has  also  shown  that  there  is  much  to 
be  gained  by  the  intelligent  co-opera- 
tion of  engineer  and  fireman  working 
together,  as  every  change  of  the  throt- 
tle valve  or  reverse  lever  must  imme- 
diately be  met  with  a  corresponding 
change  in  the  oil  supply  and  adjust- 
ment of  the  atomizer. 

The  quickness  also  with  which  even 
the  heaviest  engines  can  be  made  ready 
for  service  is  also  a  decided  advantage, 
and  the  decreased  cost  of  handling  at 
terminals  tlie  convenience  of  taking 
water  and  oil  at  the  same  time,  the 
complete  freedom  from  fires  as  shown 
in  the  reports  of  the  claim  departments 
are  all  matters  that  speak  loudly  in  fa- 
vor of  the  oil  burners. 

At  the  same  time  the  reports  of  ex- 
penses in  the  mechanical  departments 
have  increased.  The  flues  are  subjected 
to  a  more  rapid  decay  than  in  coal 
burning  locomotives,  and  portions  of 
the  firebox  have  also  to  be  renewed  at 
closer  intervals.  The  result  has  been 
that  fireboxes  are  being  constructed 
with  a  special  view  to  meet  the  re- 
quirements of  the  situation.  Seams  are 
being  avoided  as  much  as  possible,  and 
Initton  headed  crown  bolts  are  dis- 
pensed with,  radial  stays  being  found 
more  durable  under  such  conditions,  the 
latter  being  found  less  affected  by  heat, 
as  well  as  insuring  better  circulation 
above  the  crown  sheet. 


fuel  on  locomotives  in  certain  sections 
seems  at  hand,  and  will  likely  continue 
for  an  indefinite  period  of  time. 


Facts  and  Fancies. 

While  old-fashioned  notions  had  not 
fallen  out  of  date,  people  used  to  say  that 
facts  were  stubborn  things,  hard  to  beat, 
but  a  leader  of  modern  thought  who  has 
been  lecturing  at  Columbia  University, 
New  York,  on  Spirituality  and  Liberty, 
said  that  the  natural  constitution  of  the 
human  mind  and  its  inability  to  under- 
stand free  will  induced  men  to  pervert 
facts  into  arguments  for  determinism. 

"Nothing  is  harder  than  to  see  a  fact 
clearly  without  prejudice,"  he  said,  "for 
in  our  attempts  to  do  so  we  are  tempted 
to  add  to  the  fact  a  theory,  which  will 
make  it  more  easily  explicable  to  us. 
Scientific  education  should  go  far  toward 
giving  us  an  impartial  view  of  fact  were 
it  not  that  science  itself  makes  us  see 
facts  by  the  light  of  those  theories  which 
have  been  most  conducive  to  success  in 
its  struggle  to  dominate  inert  matter.  Such 
facts  as  do  not  fit  into  these  theories  it 
ignores  or  discards. 

"This  is  peculiarly  true  of  those  facts 
which  bear  on  the  relation  of  body  and 
mind.  Of  these  facts  it  only  emphasizes 
those  which  express  mind  as  a  mere  prod- 
uct of  cerebral  action  or  as  a  counterpart 
in  mental  terms  of  what  can  be  more 
definitely  expressed  by  the  physical  condi- 
tion of  the  brain.  It  is  ever  trying  to 
reduce  mental  phenomena  to  physical 
terms." 


Altogether  the  advantages  of  the  use 
of  oil  fuel  much  more  than  overcome 
the  disadvantages.  Recent  discoveries 
of  coal  deposits  in  the  districts  where 
oil  burning  locomotives  are  in  use  do 
not  seem  to  affect  the  growing  favor  of 
the  oil  burning  locomotive.  Even  if  the 
coal  were  of  the  best,  which  it  is  not, 
and  even  if  found  more  easily  and  in 
larger  quantities,  it  is  not  at  all  likely 
the  other  advantages  in  the  use  of  oil 
fuel  will  be  overcome.  That  the  supply 
of  oil  fuel  is  apparently  as  unlimited  as 
the  supply  of  coal  is  a  question  which 
only  time  can  answer,  it  is  nevertheless 
apparent  that  the  universal  use   of  oil 


Origin    of    Anti-Railway    Sentiment. 

The  natural  condition  of  every  country 
is  not  conducive  to  easy  means  of  trans- 
portation. The  North  American  Conti- 
nent at  the  time  the  United  States  be- 
came a  nation  was  nearly  all  a  wilderness 
of  forests,  brush  and  moorland  with  few 
villages  and  spots  of  cultivated  lands. 
The  prevailing  practice  was  for  the  home- 
seekers  and  settlers  to  locate  near  navi- 
gable streams  on  which  markets  could  be 
reached.  Roads  fit  for  carrying  wheeled 
vehicles  were  few  and  far  between.  .M- 
most  the  first  combined  movement  of  the 
new  nation  was  working  on  schemes  in- 
tended to  provide  substantial  highways, 
but  the  move  resulted  only  in  a  series 
of  fragmentary  beginnings  that  stopped 
at  state  lines  or  at  expensive  obstructions 
such   as   rivers   and  mountains. 

When  railway  construction  began  there 
was  an  excellent  field  in  the  United  States 
for  that  method  of  transportation  and 
public  opinion  became  enthusiastically  in 
favor  of  railway  extensions.  In  many 
cases  states  gave  substantial  aid  to  the 
promotion  of  railway  enterprises  and  it 
became  common  for  towns  and  districts 
to  bond  themselves  to  defray  part  of 
the  expenses  of  railways  on  the  condition 
that     the     lines     should     follow     certain 
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specified  routes.  A  conspicuous  senti- 
ment prevalent  all  over  the  Union  was 
praising  the  good  that  railways  were 
capable  of  doing  and  the  desire  to  receive 
the  benefit  of  railway  transportation.  Pre- 
vious to  1870  a  word  of  disparagement 
concerning  railways  was  seldom  heard  and 
then  only  from  districts  that  had  been 
missed  by  the  railroad  builders.  Rail- 
way lines  had  opened  up  vast  regions  to 
settlement  and  converted  a  far  extending 
wilderness  into  fertile  fields  covered  with 
happy  homes. 

Owing  to  the  scarcity  of  roads  in  the 
United  States,  the  advantages  of  railways 
were  thoroughly  appreciated  from  the  first ; 
but  that  was  not  the  case  with  some  of 
the  older  countries  where  statute  roads 
extended  far  and  wide.  The  British  Isles 
favored  railways  more  readily  than  other 
European  countries,  but  many  harassing 
obstructions  were  placed  in  the  way  of  • 
this  new  form  of  transportation.  There 
were  immense  vested  interests  that  op- 
posed railway  building  and  nearly  every 
land  owner  tried  to  make  a  small  fortune 
for  granting  right  of  way.  and  parliament 
seemed  to  aid  the  extortionists  and  pro- 
mote the  obstructionists.  One  means  used 
to  embarrass  railways  was  the  enactment 
of  severe  laws  against  smoke  from  the 
locomotives  and  members  of  parliament 
gravely  asserted  that  the  smoke  and  gases 
caused  by  locomotive  engines  would  kill 
vegetation,  ruin  the  health  of  animals, 
and  convert  parts  of  the  country  into  a 
desert. 

In  the  fairly  settled  portions  of  the 
United  States  the  people  gave  railroads 
a  warm  W'Clconie  and  stretches  of  track 
soon  began  to  connect  towns  capable  of 
supplying  paying  business.  These  pieces 
of  track  were  afterwards  joined  together 
and  formed  the  nucleus  of  through  lines 
greatly  to  the  benefit  of  the  districts 
traversed.  For  many  years  good  will  pre- 
vailed between  the  railway  companies  and 
the  public,  both  sides  acknowledging  mu- 
tual benefits. 

But  in  course  of  time  a  different  senti- 
ment developed.  While  railways  were 
under  construction  east  of  the  Mississippi 
river,  there  was  little  complaint  from  the 
public  of  unfair  usage  from  railroad  man- 
agers, but  when  the  era  of  speculative 
railroad  building  came  to  pass  in  the 
western  states,  a  struggle  for  supremacy 
between  railway  managers  and  the  public 
arose,  which  brought  about  the  antag- 
onisms that  still  prevail. 

The  first  scenes  of  railway  antagonisms 
were  in  what  are  now  the  States  of  Min- 
nesota and  Wisconsin.  In  18.S6  Congress 
granted  to  the  Territory  of  Minnesota 
large  tracts  of  land  to  aid  in  building 
railways,  which  were  at  once  paraled 
out  by  the  legislators  to  four  or  five 
companies.  Land  was  not  easily  converted 
into  cash  at  that  time,  so  railway  building 
lagged  and  the  Territory  was  induced  to 
grant  a  loan  of  $3,000,000.     Part  of  that 


sum  was  issued  and  a  few  miles  of  rail- 
way were  graded,  but  the  bonds  were 
granted  for  finished  lines,  so  it  became 
necessary  for  the  state  to  secure  pos- 
session of  the  tracks  by  legal  proceedings. 

The  people  in  these  territories  were 
so  solicitous  to  secure  the  benefit  of 
railroads  that  they  permitted  the  railway 
constructor  to  have  his  own  way  and  he 
became  an  autocrat  with  no  regard  for 
the  people's  interest.  No  form  of  e.x- 
action  was  too  outrageous  for  him  to 
adopt  so  long  as  it  took  possession  of 
public  property.  Railway  credit  had  fallen 
so  low  that  the  story  is  told  of  a  sub- 
contractor having  claims  for  work  done 
being  offered  $100,000  in  railway  bonds 
which  he  refused  but  expressed  willing- 
ness to  accept  ten  dollars  in  cash. 

In  his  well  known  book,  on  the  Rail- 
way Problem,   Mr.  A.   B.   Stickncy  says : 

'■.'\t  the  close  of  1867  there  were  482 
miles  of  railways  completed  in  Minnesota. 
Four  original  land-grants  were  well  under 
w-ay  and  to  use  a  homely  phrase  they  had 
'gone  through'  the  state  and  had  appro- 
priated every  resource  it  possessed  that 
could  be  made  available  for  railway  con- 
struction. They  had  secured  from  the 
legislature  a  contract  forever  exempting 
their  lands  from  taxation,  which  was 
soon  confirmed  by  the  people  by  an  amend- 
ment to  the  Constitution.  They  had  in- 
vented the  pernicious  principle  of  allow- 
ing cities,  towns  and  counties  to  issue 
bonds  for  the  construction  of  railways. 
They  had  discovered  that  the  power  they 
possessed  of  varying  the  location  of  lines, 
their  stations  and  their  workshops  was 
sufficient  to  extort  money,  right  of  way 
and  lands  from  individuals  and  'bring  to 
their  sense,'  as  it  was  termed,  interests 
that  opposed   their   exactions. 

"The  managing  officers  were  now  po- 
tentates— 'railroad  kings.'  They  traveled 
in  state,  surrounded  by  their  personal 
staff.  When  the)'  visited  a  town  on  their 
lines,  the  principal  business  men  rushed 
to  greet  them.  Merchants  sent  baskets 
of  champagne  to  the  heads  of  the  traffic 
departments  and  sealskin  jackets  for  their 
wives,  while  on  the  other  hand  special 
rates  were  liberally  bestowed  upon 
favorites. 

"By  the  close  of  1867,  five  railway  com- 
panies controlled  all  the  transportation 
business  west  of  Chicago,  and  treated  the 
public  as  if  the  people  had  no  rights 
which  the  railway  managers  were  bound 
to  respect.  They  acted  as  if  they  owned 
the  earth  and  the  fullness  thereof.  About 
this  time  there  commenced  among  the 
people  a  discussion  of  the  principles  which 
should  govern  the  management  and 
operation  of  railways  and  their  relation 
to  the  people  which  a  few  years  later 
culminated  in  the  first  of  the  'Granger 
Laws.' 

"Very  loose  charters  had  been  granted 
by  the  states  to  the  railways  in  the 
pioneer  times  and  these  claimed  that  the 


charter  rights  exempted  them  from  con- 
trol of  the  law  as  common  carriers.  The 
managers  claimed  the  right  to  charge 
such  rates  for  transporting  both  persons 
and  property  as  they  deemed  for  the 
best  interests  of  their  respective  com- 
panies, regardless  of  their  reasonableness 
or  equality.  They  claimed  and  exercised 
the  right  to  grant  monopolies  in  business 
to  favored  individuals  and  firms — for  ex- 
ample, one  man  or  firm  would  be  granted 
the  exclusive  privilege  of  buying  all  the 
wheat  or  corn  or  selling  all  the  fuel,  wood 
and  coal;  and  by  the  exercise  of  their 
power  to  discriminate  in  regard  to  rates 
and  accommodations,  they  were  able  to 
enforce  these  grants  of  exclusive  privileges 
with  a  certainty  never  before  experienced. 
"They  assumed  the  right  to  dictate  to- 
the  communities  in  what  market  town- 
they  should  sell  their  produce  and  buy 
their  supplies.  Thus,  a  community  forty 
miles  from  St.  Paul  and  four  hundred 
miles  from  Chicago,  was  compelled  to- 
trade  in  Chicago,  so  as  to  give  the  rail- 
ways the  'long  haul.'  To  enforce  this 
dictation  the  railway  managers  made  the 
rates  for  forty  miles  haul  greater  than 
the  rates  for  four  hundred  miles.  Dis- 
crimination in  favor  of  localities  by  means 
of  rates  was  almost  universal,  but  worse 
than  that  cruel  discrimination  was  exer- 
cised between  individuals  so  as  to  de- 
termine which  merchant  or  manufacturer 
should  be  prosperous  and  which  should 
fail  in  business.  Taxation  without  repre- 
sentation is  a  light  form  of  tyranny  com- 
pared to  the  discriminating  against  a  per- 
son's business  as  was  practiced  by  the 
railroad  magnates  during  the  sixth  and 
seventh  decades  of  the  nineteenth  century. 
These  men  sowed  the  wind  without 
scruple  or  principle  and  railway  interests 
have  been  reaping  the  whirlwind  ever 
since." 


Professor    Huxley    on    Industrial    Edu- 
cation. 

Professor  Huxley,  the  celebrated  scien- 
tist, could  not  be  accused  of  undervalu- 
ing science,  but  he  never  lost  sight  of  the 
fact  that  practical  work  kept  the  world 
moving.  In  addressing  the  students  of  a 
scientific  school  he  once  took  occasion  to 
urge  the  necessity  for  combining  skill  in 
handicraft  with  technical  knowledge.  All 
his  life  he  had  been  trying  to  persuade 
people  that,  if  they  wanted  to  teach  phys- 
ical science,  it  was  no  use  to  proceed  by 
filling  the  minds  of  the  students  with 
general  propositions  which  they  did  not 
understand,  from  which  they  were  to  de- 
duce details  which  they  comprehended  still 
less. 

The  learned  professor  spoke  of  the  ad- 
vances made  in  providing  scientific  educa- 
tion for  artisans  and  anticipated  that  prog- 
ress in  this  line  was  destined  to  become 
verv  rapid,  all  of  which  has  become  veri- 
fied. 
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Frictional    Resistance. 

Air  brake  in.spectors  and  repairmen 
should  know,  in  a  general  way  at  least, 
what  the  pull  of  a  brake  slioe  on  a  car 
wheel  is  based  upon  and  in  what  manner 
this  pull  is  obtained  and  we  have  at- 
tempted to  simplify  or  recommend  a 
simple  rule  to  be  followed  in  calculating 
car  brake  leverage,  and  anyone  interested 
can  readily  recognize  the  principles  in- 
volved and  be  enabled  to  make  use  of 
them  when  a  practical  application  be- 
comes necessary,  and  it  is  now  desired  to 
deal  with  some  of  the  effects  that  result 
from  applying  a  brake  shoe  to  a  revolving 
car  wheel. 

While  some  instructors  may  often  ap- 
pear to  be  dwelling  at  length  upon  an 
uninteresting     subject,     there     are    many 


a  dynamic  or  kinetic  friction  and  can  be 
taken  to  mean  a  friction  resulting  from 
one  surface  in  contact  moving  upon  the 
other. 

Between  the  wheel  and  the  rail  there 
t.xists  a  static  friction  or  what  may  be 
termed  a  standing  friction  which  is  the 
resistance  to  movement  that  is  obtained 
between  two  objects  when  their  surfaces 
are  fixed  in  contact.  This  term  static 
friction  is  derived  from  the  fact  that  no 
matter  how  rapidly  the  wheel  revolves  it 
is  always  stationary  in  its  relation  to  the 
rail,  that  is,  some  part  of  the  wheel  is  al- 
ways at  rest  on  the  rail  regardless  as  to 
how  fast  the  wlieel  is  turning. 

The  dynamic  friction  between  the  shoe 
and  wheel  tends  to  check  the  rotation  of 
the    wheel,    while    the    static    friction    be- 


When  the  brake  shoe  is  pressed  against 
a  revolving  wheel  with  a  certain  degree 
of  force  expressed  in  pounds,  the  result 
is  the  creation  of  another  force  measured 
by  the  pull  on  the  brake  beam  hanger, 
and  this  force,  the  actual  pull  of  the  shoe 
tending  to  stop  the  wlieel,  is  the  co- 
efficient of  friction.  Similarly  it  will  re- 
quire a  certain  force  to  draw  a  casting 
along  on  a  sheet  of  metal  or  a  metal  floor 
and  the  force  required  to  draw  it  is  al- 
ways a  per  cent,  of  the  weight  of  the 
casting  and  is  referred  to  as  such  or, 
should  the  weight  of  the  casting  be  400 
lbs.  and  the  weight  necessary  to  draw  it 
SO  lbs.,  the  co-efficient  of  friction  would 
be  llyi  per  cent.,  as  SO  lbs.  is  12;/2  per 
cent,  of  400  lbs. 

This  amount  of  friction  varies  with  the 


Ci 


GALTOM-WtiSTINGHOrSE    TESTS. 

General  Arrangement  «»f  Experimental  Apparatus  in  Brake  Van, 


T^'pfc^ 


things  in  c^nmcti'in  willi  leverage  ami 
brake  shoe  friction  that  slioiild  be  under- 
stood, especially  as  the  usually  accepted 
methods  of  determining  the  origin  and 
limitations  of  the  braking  forces  arc  any- 
thing but  complex. 

It  is  understood  that  the  br.ikc  cylinder 
utihzes  the  power  of  tlie  compressed  air 
and  transmits  it  to  the  brake  slioes  to 
become  effective  on  the  car  wheel,  and 
the  .shoe,  coming  in  contact  witli  the  re- 
volving car  wlieel,  produces  friction  and 
in  actual  practice,  when  a  shoe  is  drawn 
against  the  wheel  of  a  moving  car  two 
different  kinds  of  frictional  resistance  are 
in  effect  on  the  wheel.  The  friction  be- 
tween the  shoe  and  tlie  wheel   is  termed 


Iwc-cn  the  whi-cl  and  rail  tends  to  keep 
the  wheel  in  niotion,  and  if  the  former 
force  exceeds  the  latter,  wdiecl  sliding 
will  result  and  if  the  weight  on  wheel 
and  length  of  slide  is  sulTicient  ruined 
wheels  will  be  the  result. 

The  dynamic  friction  is,  however,  a 
variable  force,  while  the  static  friction 
referred  to  is  practically  constant  for  all 
speeds,  but  before  going  into  any  details 
concerning  the  amount  of  friction  de- 
veloped at  any  point,  it  is  necessary  to 
make  use  of  two  terms  used  by  air  brake 
men  when  discussing  matters  pertaining 
to  the  effects  of  friction,  namely,  the  co- 
efficient of  friction  and  the  co-efficient  of 
adhesion. 


C( imposition  of  the  metals  in  contact,  the 
tendency  being  for  the  softer  metals  to 
produce  a  higher  co-efficient  of  friction 
than  metals  with  a  harder  or  chilled  sur- 
face and  it  is  understood  that  lubrication 
would  reduce  and  tend  to  destroy  the 
friction  while  the  use  of  sand,  emery  or 
some  similar  substance  would  increase 
the  friction  above  that  resulting  from  the 
contact  of  the  metals  alone. 

The  co-efficient  of  friction  of  any  class 
of  brake  shoe  is  determined  by  test,  and 
devices  known  as  brake  shoe  testing  ma- 
chines are  used  for  this  purpose.  .A.  car 
wheel  is  attached  to  a  shaft  and  fly-wheel 
which  are  turned  by  a  motor  which  can 
be   disconnected   when    the   wheel    attains 
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the  desired  speed,  the  wheel  is  tlien  stop- 
ped by  an  application  of  the  brake  shoe 
to  be  tested.  Of  course  tests  under  dif- 
ferent conditions  can  be  conducted  or  the 
wheel  can  be  kept  in  motion  while  the 
shoe  is  in  contact  and  to  note  results  a 
dynamometer  is  connected  with  the  end 
of  the  sliaft  tliat  holds  the  brake  shoe  in 
position  on  the  wheel. 

The  brake  shoe  is  pressed  against  the 
wheel  with  a  predetermined  force  secured 
by  means  of  weights  that  can  be  varied 
and  the  force  in  pounds  registered  by  the 
dynamometer,  divided  by  the  weight  in 
pounds  pressing  the  shoe  against  the 
wheel  is  the  co-efficient  of  friction.  Every- 
thing else  being  equal  the  co-efficient  of 
friction  also  varies  with  a  change  in  the 
condition  of  the  surfaces  in  contact,  for 
instance,  the  friction  resulting  from  a  new 
brake  shoe  being  applied  to  a  new  wheel 


upon  the  weight  of  a  car  is  no  longer 
regarded  as  a  basis  to  determine  the 
amount  of  brake  shoe  pressure  that  can 
be  employed  without  danger  of  injury  to 
the  wheels,  so  far  as  said  injury  is  liable 
It.  occur  during  the  brake  application  on 
any  single  car. 

It  also  follows  that  if  every  car  brake 
does  its  own  share  in  stopping,  all  cars 
in  the  train  will  stop  as  one  vehicle. 

The  brake  shoe  friction  once  having 
been  established  for  any  type  of  shoe 
varies  from  the  instant  the  shoe  is  pressed 
against  a  car  wheel  for  the  purpose  of 
stopping  a  moving  car. 

There  is  a  loss  in  the  co-efficient  of 
friction  with  the  increase  in  the  speed  of 
the  wheel,  with  an  increase  in  the  load 
pressing  the  shoe  against  the  wheel,  and 
with  an  increase  in  the  length  of  time  the 
shoe  is  held  against  the  wheel,  and  during 


if  increased  to  6,000  lbs.,  the  frictional 
effect  or  the  actual  pull  of  the  shoe  on 
the  wheel  will  fall  to  20  per  cent,  or  21 
per  cent,  of  the  weight  forcing  the  shoe. 
It  will  be  noted  that  while  there  is  a 
greater  retarding  effect  as  the  result  of 
the  6,000  lbs.  shoe  pressure  the  co-efficient 
of  friction  does  not  attain  the  same  pro- 
portional rate  of  increase  as  with  the 
lower  pressure,  which  is  undoubtedly  due, 
in  a  large  measure,  to  the  increase  in  the 
temperature  that  must  result  with  an 
increase  in  the  pressure. 

Speed  of  the  wheel  and  shoe  pressure 
remaining  constant,  the  frictional  effect 
decreases  with  the  increase  in  the  length 
of  time  the  shoe  is  held  against  the  wheel, 
which  is  also  due  principally  to  tempera- 
ture as  the   result  of  continued   friction. 

Ordinary  methods  of  generating  heat 
are  very  slow  in  comparison  with  a  rise 
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is  almost  SO  per  cent,  less  than  that  re- 
sulting when  the  shoe  and  wheel  arc 
pretty  well  worn. 

The  weight  holding  a  car  wheel  to  a 
rail  is  frequently  termed  the  adhesion  of 
the  wheel  to  the  rail,  and  with  the  wheel 
in  motion  there  is  a  constant  force  or 
friction  between  the  wheel  and  the  rail 
which'  tends  to  keep  the  w^heel  revolving 
and  this  force,  which  is  a  per  cent,  of  the 
weight  holding  the  wheel  to  the  rail,  is 
the   co-etBcient   of   adhesion. 

As  previously  stated  this  force  is  con- 
stant at  all  speeds,  but  varies  with  the 
condition  of  the  rail.  With  a  damp  or 
greasy  rail  this  co-efficient  or  factor  of 
adhesion  may  be  as  low  as  15  per  cent, 
of  the  weight  holding  the  wheel  to  the 
rail,  or  the  use  of  sand  on  a  dry  rail  may 
increase  the  adhesion  to  35  or  40  per  cent. 

In  actual  service,  the  co-efficient  of 
friction  is  of  such  a  variable  character 
that   percentage  of  braking  power   based 


brake  shoe  tests,  friction  increases  with 
a  decrease  in  the  speed  of  the  wheel.  The 
decrease  in  the  friction  due  to  an  increase 
i::  the  speed  of  the  wheel  is  but  natural, 
as  the  faster  the  surfaces  pass  each  other 
the  less  becomes  the  opportunity  for  the 
shoe  to  effectually  grip  the  wheel,  while 
at  low  speeds  the  abrasions  or  elevations 
and  depressions  on  the  face  of  the  shoe 
and  wheel  tread  tend  to  interlock,  but  at 
the  high  speeds  the  surfaces  pass  each 
other  too  rapidly  to  produce  a  very  high 
degree  of  frictional  resistance.  The  de- 
crease due  to  an  increase  in  the  load  or 
force  pressing  the  shoe  against  the  wheel 
can  best  be  brought  to  attention  by  a 
statement  that  at  a  moderate  brake  shoe 
pressure  the  co-efficient  of  friction  is 
greater  than  at  a  higher  shoe  pressure, 
or  at  a  convenient  rate  of  speed,  a  shoe 
pressed  against  the  wheel  with  a  load  of 
.3,000  lbs.  may  produce  a  frictional  effect 
equal  to  25  per  cent,  of  the  weight,  which 


in  temperature  sufficient  to  burn  particles 
of  cast  iron  almost  the  instant  the  shoe 
touches  the  wheel  and  from  a  scientific 
point  of  view,  the  heat  generated  at  the 
brake  shoes  while  stopping  a  train  of 
cars  represents  exactly  the  amount  of 
energy  that  was  stored  in  the  train  by  the 
locomotive. 

During  stops  with  heavy  cars  from  high 
speeds  the  increase  in  temperature  due  to 
higher  shoe  pressures  necessary  to  stop 
heavier  cars  and  the  tendency  of  brake 
shoe  metal  to  flow  as  a  result  of  the  in- 
tense degree  of  heat  generated,  and  at 
times  the  warping  of  the  shoes  as  a  result 
of  the  same  temperature  combines  with 
other  effects  in  preventing  any  material 
increase  in  the  co-efficient  of  friction  due 
to  a  decrease  in  the  speed  of  the  wheel. 
This,  however,  is  one  of  the  many  serious 
problems  that  are  encountered  in  stopping 
trains  from  high  speeds  when  modern 
heavy  equipments  are  in  use. 
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The  heat  we  have  referred  to  is  dis- 
sipated by  being  forced  through  the  brake 
shoe,  by  being  absorbed  by  the  wheel,  and 
in  heated  particles  of  metal  being  thrown 
off  the  shoe  and  burned  in  contact  with 
the  atmosphere.  All  other  things  being 
equal,  the  shorter  the  space  of  time  in 
which  the  wheel  is  brought  to  a  stop  the 
higher  the  degree  of  heat  generated. 

The  retarding  force  of  the  brake  shoe 
must  be  limited  to  the  adhesion  or  re- 
sistance obtained  between  the  wheel  and 
the  rail,  and  the  greatest  retarding  eflfect 
is  produced  when  the  brake  shoe  friction 
amounts  to  a  quantity  just  a  trifle  less 
than  the  adhesion,  and  if  the  frictional 
effect  exceeds  the  adhesion  the  wheel  will 
lock  and  slide.  If  the  rotation  of  the 
wheel  is  arrested  by  the  shoe  before  the 
train  is  stopped,  the  measure  of  retarda- 
tion then  arises  from  the  friction  obtained 
through  the  wheel  sliding  on  the  rail,  and 
the  amount  of  retardation  obtained  is 
found  from  the  force  exerted  in  holding 
the  wheel  in  its  fixed  position  or  by  the 
force  requiring  to  draw  the  sliding  wheel 
along  on  the  rail.  The  friction  between 
the  wheel  and  the  rail  during  wheel  slid- 
ing is  but  a  fraction  of  the  amount  ob- 
tained between  the  shoe  and  the  wheel 
when  the  dynamic  friction  is  produced  at 
this  point,  and  the  pressure  required  to 
slide  the  wheel  is  much  higher  than  that 
required  to  hold  them   sliding. 

At  a  constant  speed,  the  difference  in 
draw-bar  pull  when  the  wheels  are  revolv- 
ing freely  and  when  the  shoes  are  drawn 
against  them  may  be  taken  to  represent 
the  brake  shoe  friction,  but  if  the  wheel 
picks  up  and  slides  the  draw-bar  pull 
will  be  considerably  reduced.  As  an  ex- 
ample, the  co-efficient  of  dynamic  friction 
between  a  steel  tire  and  steel  rail  just 
at  the  time  of  coming  to  rest  is  approxi- 
mately 25  per  cent.,  but  at  14  miles  per 
hour  it  is  but  .072  and  at  40  miles  per 
hour  .057. 

In  other  words,  the  retarding  force  at 
the  moment  of  sliding  increases  to  an 
amount  much  beyond  that  which  prevailed 
before  the  sliding  took  place,  but  immedi- 
ately after  complete  sliding  has  taken 
place  the  retarding  force  falls  much  below 
the  figure  that  was  attained  before  sliding. 
At  this  time  it  will  be  clear  to  the  mind 
of  the  student  that  a  frictional  force  cap- 
able of  checking  the  rotation  of  a  wheel 
at  a  speed  of  10  miles  per  hour  must  be 
increased  in  order  to  slide  a  wheel  at  a 
speed  of  20  miles  per  hour,  and  not  only 
do  the  surfaces  in  contact  pass  each  other 
more  rapidly  as  the  speed  increases,  but 
the  increasing  speed  of  the  wheel  con- 
tinually adds  to,  and  stores  up,  an  energy 
that  must  be  destroyed  by  the  brake  shoe 
during  the  stop. 

To  calculate  the  forces  that  arc  in  ef- 
fect upon  revolving  car  wheels  under  the 
different  conditions  mentioned,  involves 
but  the  simplest  problems  in  arithmetic, 
and  as  a  guide  to  the  student  that  may  be 


of  a  speculative  turn  ol  mind,  we  will 
print  a  few  tables  that  will  be  of  assist- 
ance; they  are  self-explanatory  and  are 
taken  from  the  justly  celebrated  Westing- 
house-Gallon  tests,  conducted  in  England 
ill  the  year  1878  and  they  are  to  this  day 
accepted  as  a  reliable  reference  and 
authority. 

The  first  table  shows  the  co-efficient  of 
brake  shoe  friction  observed  at  various 
speeds,  cast  iron  shoes  on  steel  tires.  All 
the  results  are  the  average  of  a  large 
inunher  of   experiments. 


Miles 
Per  Hour. 
34.1.... 
40.9. . .  . 
54.5.... 
60.0.... 
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Steel  Tire     Steel  Tire 
on  on 

Steel  Rail.     Iron  Rail. 
...  .065  .070 

...  .057 
. ..  .038 
. .  .  .027 


Maxi- 
Miles  Per  Hour.   mum.    Minimum.  Mean. 

60     123  .058  .074 

55     136  .060  .111 

SO     153  .050  .116 

45     179  .083  .127 

40    194  .088  .140 

35     197  .087  .142 

30     196  .098  .164 

25     205  .108  .166 

20     240  .133  .192 

IS     280  .131  .223 

10     281  .161  .242 

714 325  .123  .244 

Under  5  miles  .340  .156  .273 

Just  moving ...  -330 

The  following  table  gives  approximately 
the  proportion  which  the  pressure  to  be 
applied  to  the  brake  blocks  should  bear  to 
the  weight  upon  the  braked  wheels,  with 
co-efficients  of  adhesion  between  wheel 
and  rail  varying  from  .30  per  cent,  to 
.15  per  cent,  of  the  weight  on   wheels. 

Co-Efficient  of  Adhesiun. 

Speed  in 
Mile^  Per 
Hour.        0.30        0.25        0,20        0.15 

7^^ 1.20        1.04        0.83        0.60 

IS     1.41         1.18        0.94        0.70 

20     IM        1.37        l.O-'        0.82 

30     1.83        1.53        1.22        0.92 

40     2.07        1.73        1.38        1.04 

SO     2.48        2.07        1.65        1.24 

60     4.14        3.47        2.77        2.08 

It  will  be  seen  that  when  the  adhesion 
equals  .30  per  cent,  of  the  weight,  a  pres- 
sure equal  to  1.2  per  cent,  of  the  weight 
would  slide  the  wheel  at  7^4  miles  per 
hour,  while  a  pressure  equal  to  4.14  times 
the  weight  would  be  required  to  do  so  at 
60  miles  per  hour. 

The  next  table  shows  the  difference  in 
retarding  effect  obtained  between  the 
wheel  and  rail  when  sliding  on  the  rail 
when   compared  with  the  first   table. 

Dynamic  Friction  Between  Wheel  and 
Rail. 

Steel  Tire  Steel  Tire 

Miles                         on  on 

Per  Hour.              Steel  Rail.  Iron  Rail. 

Just  coming  to  rest  .242  .247 

6.8 288  .095 

13.6 072  .073 

27.3 070 


The  last  table  shows  the  co-efficient  of 
friction  as  affected  by  time.  The  decrease 
in  the  friction  being  due  to  the  increase 
in  the  length  of  time  of  application. 

The  figures  showing  the  co-efficient  of 
friction  at  the  commencement  of  the  ex- 
periment are  slightly  different  from  those 
given  in  the  first  table,  as  they  resulted 
from  the  average  of  a  fewer  number  of 
experiments,  but  the  effect  of  time  in 
reducing  the  friction  may  be  taken  as 
correct. 


"  S    c-  ""-  -d 

^  Mil 

20 182  .152 

27 171  .130 

37 152         .096 


.080 
.063 


<Z  iri  <  t/5 

.133  .116 

.119  .081 

.083  .069 
.070 
.058 


Tlie  experimental  van.  the  general  ar- 
rangement of  which  is  shown  in  the  cuts, 
was  used  on  the  London,  Brighton  & 
South  Coast  Railway  in  securing  the  data 
from  which  the  tables  were  compiled, 
and  the  result  is  as  nearly  correct  as  it 
is  possible  to  ascertain. 


Frozen  Distributing   Valves. 

The  open  season  for  frozen  brake  pipes 
and  distributing  valves,  although  some- 
what later  than  usual,  has  again  been  with 
us,  and  may  continue  longer  than  usual, 
and  should  be  guarded  aaainst. 

^lany  engineers  have  had  the  effect  of 
a  frozen  brake  pipe  indelibly  impressed 
upon  their  minds  by  an  actual  experience 
and  the  effect  of  a  partially  or  entirely 
frozen  distributing  valve,  under  modern 
operating  conditions,  is  liable  to  be  un- 
desired  quick  action,  a  run  past  a  stop- 
ping point,  a  broken  train  or  loss  of  train 
control  on  a  grade. 

The  surest  way  to  prevent  the  freezing 
is  to  keep  water  out  of  the  valve,  and 
the  only  way  to  do  it  is  to  reduce  the 
temperature  of  the  compressed  air  to  that 
of  the  surrounding  atmosphere  before  it 
reaches  the  distributing  valve.  Briefly, 
this  involves  not  only  size,  number  of  and 
location  of  main  reservoirs,  length  and 
installation  of  piping,  but  the  condition 
of  the  air  compressor  as  well,  and  regard- 
less as  to  frequency  of  main  reservoir 
draining,  moisture  will  collect  in  unde- 
sirable places  in  the  brake  equipment  if 
the  lowering  of  the  temperature  of  the 
compression  occurs  in  those  localities. 


March.  1913, 


RAILWAY   AND  LOCOMOTIVE  ENGINEERING. 


105 


Testimonial  to  Mr.  W.  V.  Turner,  Chief 

Engineer  Westinghouse  Air 

Brake  Company. 

For  this  issue  we  have  secured  a 
photographic  reproduction  of  a  testi- 
monial voted  to  Mr.  W.  V.  Turner, 
Chief  Engineer  of  the  Westinghouse 
Air  Brake  Company,  by  the  members 
of  the  Air  Brake  Association  during  the 
1912  convention  at  Richmond,  Va. 

The  readers  of  our  Air  Brake  De- 
partment   know    of    Mr.    Turner    from 


air  brake  men  throughout  the  country. 

Mr.  Turner  has  long  held  an  unique 
connection  with  the  Air  Brake  Asso- 
ciation in  that  any  statement  made  by 
him  is  accepted,  without  question,  as 
authority,  which  is  a  distinction  that 
lias  never  been  accorded  any  other 
member. 

Unquestionably  the  greatest  of  air 
brake  experts  and  regarded  by  the  Air 
Brake  Association  as  the  only  perfect 
instructor,  they  have  not  been  alone  in 


in  consideration  of  over  one  hundred 
of  his  patents  assigned  to  the  West- 
inghouse company  and  as  many  more 
pending,  he  was  awarded  the  Elliott- 
Cresson  medal,  which  is  the  highest 
honor  this  body  can  confer  upon  any 
scientist. 

The  writer  regards  it  as  an  honor  to 
be  fairly  well  acquainted  with  Mr. 
Turner  and  his  methods. 

He  possesses  a  marvelous  combina- 
tion  of   inventive   genius,   literary   abil- 


his  invention  and  development  of  the 
E.  T.  locomotive  brake,  type  K  and  L 
triple  valves,  the  P.  C.  equipment  for 
passenger  cars,  the  empty  and  load 
brake  for  freight  cars  and  the  electro- 
pneumatic  brake  for  electric  and  steam 
road    service. 

Briefly,  the  testimonial  is  in  recog- 
nition and  appreciation  of  the  time  he 
has  chosen  to  spend  with  the  members 
during  conventions  and  of  his  solu- 
tions of  the  many  intricate  problenas 
that  have  from  time  to  time  confronted 


recognizing  in  him  a  genius  and  a 
scientist,  and  foremost  among  the 
many  other  societies  that  have  con- 
ferred honors  upon  him  is  the  Franklin 
Institute  of  Philadelphia,  one  of  the 
most  scientific  bodies  of  men  in 
America. 

As  the  outcome  of  a  paper  prepared 
and  read  by  him  before  this  institute, 
he  was  awarded  the  Edward  Longstreet 
medal,  and  recently,  in  recognition  of 
his  development  of  air  brakes  for  loco- 
motives,  cars  and   electric   service  and 


ity,  mechanical  skill  and  fluency  of 
speech,  and  one  of  his  chief  character- 
istics can  well  be  emulated  by  our  air 
brake  readers,  that  is,  absolutely  no 
regard  for  hours  spent  on  duty  without 
ever  an  indication  of  weariness. 

The  names  of  George  Westinghouse 
and  Walter  V.  Turner  will  be  known 
as  long  as  the  air  brake  is  in  existence, 
as  the  fruits  of  their  persistence  in  the 
face  of  discouragements  has  already 
saved  more  lives  than  v.cre  ever  lost 
in  any  war. 
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General  Foremen's  Department 


Change    of    Address    of    Secretary    of 
General  Foremen's  Association. 

Mr.  William  Hall,  secretary-treasurer 
c£  the  International  Railway  General 
Foremen's  A.ssociation,  has  removed  from 
Escanaba.  ^lich..  to  829  W.  Broadway. 
Winona.  Miini.  .Mr.  Hall  has  obtained  a 
tran.sfcr  in  the  cni[)loy  of  the  same  rail- 
way company  where  he  is  employed,  on 
account  of  the  ill  health  of  his  family. 
Jklembers  of  the  association  will  kindly 
note  the  new  address.  Mr.  Hall  is  al- 
ready busy  with  the  necessary  arrange- 
ments in  connection  with  the  next  conven- 
tion of  the  General  Foremen's  Association 
■which,  as  previously  announced,  will  be 
held  at  the  Sherman  Hotel,  Chicago,  111., 
on  July  15-18.  1913. 


Expensive  Cheap  Help. 

After  a  lull  of  a  year  or  two,  the  in- 
dustrial portions  of  the  country  have  again 
been  overtaken  with  a  revival  of  scientific 
management  sentiment  and  poor  shop 
managers  are  getting  pushed  on  to  pro- 
duce greater  finished  output  without  in- 
crease of  expense.  The  writer  is  fairly 
intimate  with  conditions  in  European 
workshops  and  has  found  very  litjle  in- 
dication there  of  the  "hurry  up"  sentiment, 
and  it  seems  strange  that  the  burden 
of  that  sentiment  should  be  inflicted 
most  heavily  upon  American  mechanics 
who  have  always  been  famous  for 
the   quantity   of   work   turned   out. 

The  sentiment  that  aims  to  convert  a 
workman  into  an  aiUomaton  is  a  cousin 
germain  of  expression  common  among 
proprietors  of  machine  making  factories  in 
the  days  that  machine  making  was  chang- 
ing to  machine  manufacturing.  They  said 
that  "cheap  help  is  as  good  as  any.  One 
man  is  as  good  as  another.  Just  as  easy 
to  do  work  right  as  to  do  it  wrong.  No- 
body can  help  doing  it  right,  only  give 
him  the  right  tools."  That  philosophy 
was  circulated  for  a  purpose,  which  was 
to  induce  skilled  workmen  to  submit  to 
a  reduction  of  pay  when  the  piece-work 
system  was  in  full  operation. 

In  one  sewing  machine  factory  which 
took  the  lead  in  changing  from  hand 
making  to  manufacturing  a  complete  set 
of  tools,  jigs  and  formers  was  prepared 
and  the  proprietors  got  boasting— "Got 
everything  fixed  now.  so  that  nothing  can 
go  wrong.  Shall  have  all  the  work  done 
by  them  as  soon  as  we  can  decide  about 
prices.  With  much  can-  bestowed  upon 
learnins;  how  much  work  cotild  be  pro- 
duced in  a  given  time  with  the  new  ap- 
pliances the  work  was  all  "pieced  out" 
at  prices  less  by  thirty  to  fifty  per  cent. 


tlian  could  be  made  by  the  best  efforts 
ol  day  work. 

A  fine  start  was  made.  Proprietors 
were  gratified;  workmen  were  pleased  to 
earn  better  wages,  most  of  thein  taking 
great  interest  in  having  their  work  come 
out  just  right.  But  presently  a  change 
happened.  The  proprietors  thought  that 
the  workmen  were  making  too  much  pay 
a  thing  that  has  happened  in  too  many 
otiier  establishments.  Prices  were  re- 
duced in  spite  of  the  remonstrances  of 
the  superintendent.  Many  of  the  men 
quit  and  their  places  were  filled  with 
green  hands.  The  office  people  insisted 
that  with  the  tools  and  system  in  use 
green  hands  could  do  nearly  as  well  as 
experienced  mechanics,  and  the  gabble 
"one  man's  as  good  as  another,  etc.."  was 
repeated  over  and  over  again. 

The  superintendent  of  the  works  tells 
more  particulars  of  the  story  thus:  "Not 
long  after  the  reduction  was  made,  the 
senior  partner  escorted  some  visitors 
through  the  works,  having  invited  me  to 
accompany  them  to  explain  the  diflferent 
processes.  All  went  well  until  the  assem- 
bling and  setting  up  department  was 
reached.  Many  times  before  had  a  similar 
tour  been  made  with  admiring  visitors 
who  had  been  told  by  the  smiling  pro- 
prietor that  "with  our  appliances  and 
methods,  nothing  can  possibly  coine 
wrong,"  and  the  setting  up  department 
had  been  shown  up  with  especial  pride,  as 
proof  of  the  entire  correctness  of  the 
statement.  The  attention  of  the  visitors 
was  called  to  the  manner  in  which  every- 
thing came  together.  "The  shaft  on 
which  these  three  cams  go,  has  the  three 
pin  holes  drilled  through  it,  so  nearly 
central,  and  the  holes  through  the  hubs 
of  the  cams  are  so  nearly  correct,  tliat 
there  is  nothing  to  do  but  to  slip  a  cam 
on  to  its  place  and  take  one  of  these  pins, 
which  wr  have  cut  by  the  thousands  and 
drive  it  in." 

Horrors  !  Just  at  this  point  a  man  was 
discovered  with  a  cam  in  its  place  on  a 
shaft,  and  reaming  nut  the  pin  hole  to 
make  it  match,  the  hole  wlicn  done  need- 
ing a  pin  nearly  one-third  larger  than  the 
regular  si/e.  a  supply  of  the  larger  pins 
showing  that  it  was  not  the  first  time  the 
reaming  operation  had  been  performed. 

During  the  storm  that  ensued  the  pro- 
prietor was  assured  that  cheap  help  is  not 
as  good  as  any  even  in  drilling  holes. 
That  the  very  appliances  which  arc  stip- 
posed  to  insure  perfect  work  must  be  used 
just  right. 

Investigation  w-ill  prove  that  those 
manufacturers   having  work  done  by  the 


piece,  who  have  pursued  a  liberal  policy 
with  their  help,  keeping  all  hands  in  a 
satisfied  frame  of  mind,  speaking  with 
pride  of  all  mechanical  matters  connected 
v.ith  the  business,  not  only  of  their  own 
share  in  it  and  feeling  that  they  have 
been  paid  for  all  work  done,  knowing 
that  all  improvements  on  methods  or 
appliances  have  benefited  them  instead  of 
being  seized  upon  by  the  company  as  a 
pretext  for  a  cut  down — have  been  most 
successful  financially,  have  furnished  their 
customers  the  most  satisfactory  goods, 
price  and  quality  considered ;  and  not  least 
have  greatly  benefited  society  by  elevating 
to  positions  of  competence,  independence 
and  even  wealth,  many  of  their  employees. 
The  other  side  shows  employers  whose 
every  thought  is  how  to  make  the  most 
out  of  their  help  without  thought  of  jus- 
tice or  fair  dealing.  There  are  exceptions, 
but  the  rule  is  that  the  grasping,  unscrupu- 
lous employer  eventually  goes  to  the  wall. 


Filing. 

Since  the  expenditure  of  energy  by 
the  workman  is  measured  by  his  con- 
sumption of  oxygen,  Marey's  graphical 
methods  enable  us  to  determine  the 
muscular  effort,  the  useful  work,  and 
the  corresponding  expenditure  of  en- 
ergy. It  is  then  only  necessary  to 
change  each  element  of  the  work;  its 
speed,  its  total  duration,  the  attitude 
of  the  workinan,  and  the  form  and 
dimensions  of  the  tool,  in  order  to  find 
the  best  working  conditions.  The  num- 
ber of  "variables"  is  generally  very 
great.  Some  are  mechanical,  others 
physiological.  The  file  employed  was 
of  medium  hardness,  and  the  length  of 
stroke  varied  from  10  in.  to  13  in.  The 
material  w-orked  was  brass.  The  work- 
man was  provided  with  a  respiration- 
valve,  for  measuring  the  oxygen  con- 
sumed. The  chief  conclusions  arrived 
at   are  as  follows: 

1.  The  weight  of  filings  taken  ofT  is 
generally  proportional  to  the  mechan- 
ical work,  wdiich  equals  the  product  of 
the  length  of  stroke  into  the  horizontal 
component  of  the  muscular  effort. 

2.  The  rhythm  of  the  stroke  affects 
the  quantity  of  work  done.  It  varies  in 
different  individuals,  but  it  increases 
the  work  performed  up  to  79  strokes 
per  minute  (about  the  frequency  of  the 
pulse"). 

3.  The  •  expenditure  of  work  per 
weight  of  filings  is  less  for  frequent 
strokes  than  for  a  slow  rhythm.  Sev- 
enty strokes  per  minute  is  about  the 
best. 
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4.  The  attitude  of  the  body,  whether 
straight  or  bent,  its  oscillations,  its 
distance  from  the  vice,  the  inclination 
of  the  arms,  the  inequality  of  their  ac- 
tion, and  the  position  of  the  feet,  mod- 
ify the  expenditure  of  energy. 

5.  The  conditions  of  highest  effi- 
ciency are:  Body  straight,  but  not  stiff, 
8  in.  from  the  vice,  which  must  be  at 
the  level  of  the  navel.  Angle  between 
the  feet,  68  deg.,  with  a  distance  of 
10  in.  between  the  heels  (in  the  adult). 
Left  arm  fully  extended,  and  pressing 
on  the  tool  a  little  more  than  the  right, 
the  pressures  being  about  16  lbs.  and 
17  lbs.  respectively.  Return  stroke  an 
easy  glide,  and  a  rhythm  of  70  strokes 
per  minute.  After  five  minutes  of 
work,  one  minute  of  complete  rest, 
arms  hanging  straight  down.  In  prac- 
tice, fitters  are  employed  8j4  hours  per 
day,  of  which  7  hours  are  effective 
work.  This  comes  to  470,000  ft.  lbs.  of 
work  per  day,  and  should  yield  1  lb. 
3  oz.  of  brass  filings. 

This  improved  method  increases  the 
output  of  apprentices  some  66  per  cent. 
Fatigue  is  greatly  reduced;  respiration 
and  pulsation  undergo  only  half  the 
usual  increase;  there  is  no  pain  in  the 
forearm;  and  all  irregular  muscular  ac- 
tion is  done  away  with. 

The  graphic  records  of  the  work  of 
different  operatives  give  valuable  indi- 
cations concerning  the  differences 
due  to  age,  experience,  and  physical 
condition. 


by  the  above  process  only  the  working 
parts  are  hardened,  and  the  heads  of 
the  taps  or  drills  can  be  subsequently 
worked   if  necessary. 


Hardening  Twist  Drills  and  Taps. 

There  are  a  variety  of  methods  of 
hardening  twist  drills  and  taps  but  the 
following  has  been  found  to  be  very 
effective:  The  prepared  drills  or  laps 
are  held  with  their  spiral  or  screwed 
parts  submerged  in  molten  lead 
(brought  to  red  heat  in  iron  or  earth- 
enware crucibles)  till  they  too  reach 
red  heat.  For  pieces  3/16  in.  to  Ji  in. 
in  diameter  this  takes  about  one  min- 
ute. The  pieces  are  then  withdrawn 
and  at  once  plunged  into  water.  If  the 
lead  bath  is  at  the  correct  temperature, 
no  lead  will  cling  to  the  taps  or  drills 
on  removing  them.  After  chilling,  the 
latter  are  cleaned  and  tempered. 

A  convenient  method  of  tempering 
is  to  lay  the  drills  and  taps  in  lots  of 
ten  or  twelve  on  a  sheet  of  iron 
mounted  over  a  charcoal  fire.  The 
plate  should  be  rocked  during  the  proc- 
ess in  order  that  the  pieces  may  be 
quite  uniformly  heated.  On  reaching 
a  dark  gold  temper  film,  the  articles 
are  again  water-quenched,  and  are  then 
ready  for  use.  The  advantage  of  car- 
rying out  the  first  heating  in  lead  in- 
stead of  by  direct  firing  is  that  the 
degree  of  heating  is  strictly  limited, 
and  it  is  impossible  to  burn  the  edges 
of  the  threads  and  drill  grooves  while 
waiting  for  the  core  to  heat.     Further, 


Ancient  Tools. 

Metal  tools  and  implements  have  per- 
formed such  important  functions  in  the 
development  of  civilization,  that  nearly 
every  one  interested  in  history  finds 
pleasure  in  following  the  growth  of 
metallurgy.  Without  the  use  of  metals 
there  could  be  no  tools  except  those  of 
the  crudest  character,  and  without  good 
tools  there  could  be  none  of  the  com- 
forts, refinements  and  luxuries  that  make 
people  civilized. 

For  years  there  has  been  difference  of 
opinions  among  antiquarians  about  what 
m.etal  was  first  in  the  service  of  mankind. 
Investigators  of  the  subject  have  taken 
two  sides.  One  party  contends  that 
bronze  was  the  first  metal  used  for  tools, 
implements  and  weapons  and  they  fur- 
nish many  archaeological  discoveries  sus- 
taining their  belief.  The  other  side  be- 
lieves that  iron  was  the  first  metal  worked 
to  any  considerable  extent,  and  their 
claims  seem  to  be  substantiated  by  con- 
vincing evidence  from  history,  philology 
and  various  other  sources. 

Considerable  study  of  the  subject  has 
led  us  to  believe  that  iron  was  first  used 
for  tools  in  India  and  other  parts  of  the 
Orient,  while  bronze  was  used  in  regions 
where  copper  and  tin  could  be  procured. 
Peruvians  used  copper  weapons  which 
tradition  says  were  capable  of  taking  a 
hardened  edge,  but  this  belief  has  been 
contradicted  by  recent  experiments  with 
the  weapons. 

Discoveries  that  were  made  in  some 
drained  Swiss  lakes  threw  much  light  up- 
on the  weapons  and  implements  used  by 
lake  dwellers  for  hundreds  of  generations. 
The  periods  investigated  extended  from 
the  Stone  Age  to  comparatively  recent 
times.  The  implements  and  domestic 
utensils  of  the  Stone  .'\ge  were  exceed- 
ingly crude,  but  they  went  on  improving 
till  in  the  bronze  age  considerable  artis- 
tic skill  had  been  attained.  The  people 
lived  in  houses  on  the  lakes  sustained  by 
piles  for  protection  from  the  marauding 
land  tribes.  They  seemed  to  be  as  well 
provided  with  utensils  and  weapons  as 
the   people   living   on   land. 


it    available    for    power,    and    that    one 
way   was   alcohol.     In   vegetation   they 
would  find  the  energy  absorbed  by  the 
plant  from  the  sun  through  those  won- 
derful  chemical   processes   which   built 
them  up  into  the  wood  of  the  plant- 
that   energy   could   never   be   again   re- 
generated as  coal  or  oil,  but  into  alco- 
hol.    There  they  had  the  only  method 
by  which  that  quick  regeneration  could 
be  brought  about;  but  at  present  alco- 
hol was  practically  out  of  the  question. 
Proceeding,    the   professor   said   that 
in  the  last  twenty-five  years  petroleum 
products     had     entirely     revolutionized 
vehicular    traflSc    in    all    parts    of    the 
world.     There   was,   however,    not   the 
slightest  doubt  that  there  were  plenty 
of  straws  that  indicated  that  the  supply 
of    petroleum    was    not    the    illimitable 
supply  fondly  imagined  some  time  ago. 
The  day  would  come  when  the  supply 
would  give  out;  but  it  was  not  yet.    Al- 
though   petroleum    was    far   and    away 
the  chief  liquid  fuel,  they  must  not  lose 
sight  of  other  liquid  fuels.     In  the  little 
strip   of   land   on    Lord    Dalmeny's   es- 
tate on  the  Firth  of  Forth  they  would 
find  the  shale  deposits  on  the  Lothians, 
which,   distilled,   would  yield  a  certain 
amount    of    oil    such    as    they    yielded 
before   Drake   had   struck   oil   in   Penn- 
sylvania.    There  were  also  deposits  in 
Dorset,  which  had  never  been  used  be- 
cause they  contained  so  much  sulphur 
as  to  be  practically  unusable,  but  that, 
some  da}',  would  be  pressed  into  serv- 
ice.     Also    from    the    tar    they    got   oil 
which,    properly    distilled,    was    useful 
for  some  purposes,  and  could  be  used 
for  naval  work. 


Life  of  a  Rail. 
The  life  of  a  rail  varies,  and  depends 
on  the  amount  of  wear  it  gets,  both  by 
speed  and  weight:  the  composition  of 
the  steel,  whether  curved  or  straight, 
also  its  situation.  There  is  also  a 
greater  amount  of  wear  on  a  rail  laid 
on  a  gradient  than  one  laid  on  a  level 
road.  You  can  say  the  present  main- 
line rail  lasts  from  five  to  twenty  years. 
If  you  examine  a  rail,  you  will  find  it 
is  really  a  long,  thin  girder.  The 
flanges  not  only  strengthen  the  rail, 
but  distribute  the  load,  and  conse- 
quently wear,  over  a  larger  surface. 


Liquid  Fuels. 

Professor  Lewis,  of  the  Roy.-il  Soci- 
ety of  Arts,  London,  England,  speak- 
ing on  "Liquid  Fuels,"  said  that  in  the 
near  distant  future  they  would  be 
brought  face  to  face  with  the  problem, 
what  fuel  to  adopt,  and  when  they 
reached  that  point,  then  they  would 
find  there  was  only  one  illimitable  fuel, 
and  that  came  from  the  sun's  energy. 
There  was  only  one  way  to  quickly 
regenerate    the    sun's   energy   to   make 


Iron  or  Steel. 
Workshop  tests  consist  of  lotting  the 
bar  or  piece  fall  on  the  ground  and 
listening.  A  little  practice  with  known 
pieces  will  make  you  quite  expert.  If 
trying  on  the  emery  wheel,  the  kind 
of  sparks  emitted  by  the  piece  is  a 
good  indication  of  the  kind  and  quality 
of  the  metal.  Here,  again,  practice 
with  known  pieces  is  necessary.  Acid 
tests  are  only  used   in   the  laboratory. 
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Gas-Electric   Motor   Cars   on   Chicago, 
Milwauliee  &  Puget  Sound  Railway. 

Two  gas-electric  motor  cars  are  operat- 
ing on  branch  lines  of  the  above  railroad 
in  the  State  of  Washington.  One  of  these 
cars  operates  between  terminal  points  of 
14  miles  distance,  making  five  single  trips 
per  day :  the  other  car  makes  one  round 
trip  from  Seattle  to  Enumclaw,  covering 
124  miles  daily. 

The  cars  are  of  the  combination  pas- 
senger, 70  ft.  5  in.  long  and  10  ft.  5  in. 
wide,  weighing  appro.ximately  SO  tons  and 
having  a  total  seating  capacity  for  seventy- 
seven  people. 

The  principle  of  operation  is  as  follows : 
An  eight  cylinder,  four  cycle  gas  engine,  is 
direct  connected  to  an  electric  generator, 
and  drives  same  at  practically  constant 
speed  for  all  speeds  of  the  car.  Two 
electric  railway  motors  of  100  h.  p.  each 
are  mounted  on  the  forward  truck.  Elec- 


N'urtherii   system  running  between   Rock- 
port  and  Anacortes,  Wash. 

The  Minneapolis,  St.  Paul.  Rochester  & 
Dubuque  Traction  Co.,  Minneapolis, 
Minn.,  will  place  in  service  on  its  line  two 
more  gas-eiectric  cars  of  the  70-foot  type. 
A  gas-electric  locomotive  has  also  been 
ordered. 


Electrification   of    the    Melbourne    Sub- 
urban   System    of    the    Victorian 
Railways. 

Probably  tlie  most  notable  railway  elec- 
trification project  at  the  present  time  is 
that  about  to  be  undertaken  iu  connection 
with  the  suburban  steam  railways  of  Mel- 
bourne. Australia. 

Melbourne,  the  capital  of  the  State  of 
Victoria,  is  situated  in  the  southern  part 
of  eastern  Australia  on  the  Yarra  River, 
eight  miles  from  its  mouth  at  the  head  of 
Port   Philip.     The   river  is  accessible  for 


Naturally,  the  great  size  and  tremendous 
importance  of  the  project  attracted  world- 
wide competition.  The  contract  for  the 
rolling  equipment  was  awarded  the  Gen- 
eral Electric  Company  and  400  motor  car 
equipments,  and  400  trailer  cars,  will  be 
required. 

The  mileage  of  the  suburban  lines  is 
made  up  of  ISO  route-miles,  or  289  track- 
miles  of  running  road,  and  34  miles  of 
sidings.  The  track  will  be  electrified  with 
l,S0O  volts  direct  current,  with  overhead 
wires.  Power  will  be  supplied  in  the  form 
of  three  phase  alternating  current  at  25 
cycles  per  second  and  will  be  transmitted 
at  20,000  volts  to  twelve  substations  at 
various  points  on  the  system,  where  it 
will  be  converted  into  the  operating  direct 
current  of  l.SOO  volts.  The  high  tension 
transmission  is  by  underground  cables 
from  the  power  house  to  the  important 
substations    in    the    central    area,    and    by 
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•trie  current  is  supplied  by  the  generator 
to  the  motors  thr<jugh  special  controllers. 
An  arrangement  is  provided  so  that  the 
fields  of  the  generator  are  varied  and  thus 
a  varying  voltage  from  zero  to  maximum 
is  obtained,  so  that  the  resultant  speed 
changes  of  the  motors  produces  a  smooth 
and  rapid  acceleration  without  loss  in 
resistance  or  gear  changes. 

It  is  interesting  to  note  that  these  cars 
which  were  built  by  General  Electric  Co. 
made  the  long  trip  across  the  continent 
under  their  own  power,  averaging  220 
miles  a  day;  daylight  running,  with  a 
maximum  days  running  of  31 S  miles. 


More  Gas-Electric  Cars. 
The  Great  Northern  Ry.  Co.,  St.  Paul, 
Minn.,  recently  ordered  from  the  General 
Electric  Co.,  two  gas-electric  motor  cars. 
These  will  be  of  the  large  70-foot  type, 
as  d»6cribcd  aboTe,  and  will  be  placed  in 
service  on   the  branch   lino  of  the.  Great 


vessels  drawing  22  feet  of  water,  and  all 
larger  vessels  are  easily  accommodated  at 
Port  Melbourne  in  Hobson  Bay.  Along 
the  river  are  large  docks,  shipyards, 
foundries  and  manufacturing  plants  rep- 
resenting a  number  of  industries.  The 
city  has  a  population  including  its  suburbs 
of  over  half  a  million,  and  is  the  most 
important  municipality  and  the  greatest 
trade  emporium  in  Australia. 

The  electrilication  of  the  Melbourne 
Suburban  Railways  is  of  exceptional  in- 
terest because  it  will  be  one  of  the  largest 
projects  of  its  kind  in  the  world,  involv- 
ing heavy  rolling  stock  equipment  with 
overhead  collectors.  The  magnitude  of 
the  undertaking  from  the  standpoint  of 
ctpiipment  and  service  may  be  compared 
with  that  on  the  third  rail  electrified  sec- 
tion of  the  New  York  Central  Railroad 
out  of  New  York  City,  and  ranks  with 
the  Oakland,  Alameda  &  Berkeley  electri- 
fication of  the  Southern  Pacific  Railroad 
at  San  Erancisco 


overhead  wires  erected  on  the  same  struc- 
tures which  carry  the  railway  track  con- 
ductors ,  to  the  outlying  substations. 
Overhead  conductors  will  be  used 
throughout  the  system  for  supplying  cur- 
rent to  the  trains,  which  will  be  equipped 
with  roller  pantograph  collectors.  The 
complete  equipment  of  the  railways  in- 
volves the  expenditure  of  $12,000,000  in 
round  numbers,  and  it  is  estimated  the 
saving  of  electric  operation  will  amount 
to  about  $600,000  in  1915  over  the  former 
steam  operated  lines. 

Normal  trains,  weighing  about  180  tons, 
will  consist  of  two  motor  coaches  and 
two  trailer  coaches.  The  tracks  are  5  ft., 
3  in.  gauge.  The  suburban  traffic 
amounted  to  70,000,000  passengers  in 
1908;  the  figure  the  past  year  exceeds 
90.000.000;  and  in  1917,  when  it  is  ex- 
pected that  the  conversion  to  electric 
operation  will  be  entirely  completed,  it 
is  estimated  that  the  suburban  lines  will 
carry    150,000.000   passeiigers    per   annum. 
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The  present  plans  are  accordingly  based 
on  provision  for  this  probable  increase 
in  the  passenger  traffic;  but  all  parts  of 
the  electrification  scheme  are  arranged 
so  as  to  be  capable  of  extension  from 
time  to  time,  as  the  traffic  subsequently 
grows.  Handling  heavy  traffic  during  the 
rush  hours  of  morning  and  evening  will 
be  provided  for  by  increasing  the  length 
of  trains,  although  for  this  initial  service 
it  is  the  intention  to  have  the  maximum 
train  consist  of  six  coaches. 

The  motors,  numbering  1,600  in  all, 
which  will  be  installed  in  the  400  motor 
coaches,  will  be  of  new  design  through- 
out and  will  embody  the  most  modern 
developments  that  the  General  Electric 
Company  has  introduced  in  railway  mo- 
tor construction.  They  will  be  known 
as  Type  GE-237,  will  have  inherent  venti- 
lation and  be  provided  with  commutating 
poles.  They  will  be  rated  140  horsepower 
at  725  volts  and  will  be  operated  two  in 
series  on  1.500  volts. 

Electrification  of  steam  roads  both  here 
and  abroad  has  emphasized  the  fact  that 
the  conversion  to  electrical  operation  is 
always  accompanied  by  a  faster  and  more 
frequent  train  service,  and  because  of 
greater  convenience,  comfort  and  clean- 
liness, a  general  improvement  in  suburban 
traveling  conditions,  while  the  reduction 
in  working  cost  and  the  increased  earn- 
ings of  the  line  combine  to  produce 
larger  profits. 


Hardening    Steel    tools    by    Electricity. 

Electricity  at  the  present  time  is  be- 
ing used  for  all  sorts  of  work 
processes,  etc.,  to  great  advantage,  one 
of  the  recent  uses  to  which  this  power 
has  been  put  is  the  hardening  of  tool 
steel.  Any  improvement  that  can  be 
obtained  along  this  line  will  be  ap- 
preciated by  all  who  have  anything  to 
do  with  tools  which  must  be  properly 
hardened  in  order  to  get  out  the 
necessary  work. 

The  process  of  hardening  requires 
the  maintenance  of  uniform  tempera- 
ture in  the  furnace  to  obtain  the  best 
possible  results.  This  requirenuiit  is 
not  fulfilled  by  the  ordinary  coal,  gas 
or  oil  furnaces,  nor  even  by  the  ex- 
ternally heated  lead  or  salt  baths.  Any 
of  the  above  arrangements  are  apt  to 
cause  local  overheating,  so  tliat  the 
sharp  points  of  the  tool  will  be  heated 
to  a  higher  temperature.  Oxidation  is 
also  apt  to  occur,  which  interferes  with 
the  best  possible  work. 

The  greatest  disadvantage  of  the  lead 
bath  is  that  the  sudden  heating  of  the 
tool  will  cause  internal  stresses,  re- 
sulting in  cracks.  With  the  lead  bath 
the  tool  will  float  on  the  surface,  due 
to  the  difference  in  specific  weight,  and 
the  dross  which  forms  on  the  lead  sur- 
face will  interfere  greatly.  Moreover, 
the  lead  sticking  to  the  tool,  and  the 
formation  of  poisonous  gases,  together 


with  the  above  disadvantages  and  the 
fact  that  uniform  results  cannot  be  ob- 
tained, brings  out  the  need  for  a  better 
arrangement  for  the  hardening  of  tools. 

The  electric  furnace  allows  harden- 
ing to  be  carried  out  on  scientific  lines, 
for  by  this  method  it  is  possible  to  get 
uniform  temperature  and  any  uniform 
temperature  over  a  wide  range  can  be 
obtained.  The  electric  furnace  makes 
use  of  metallic  salts,  which  are  melted 
By  the  passage  of  an  electric  current 
through  it  and  which  is  kept  at  a  con- 
stant desired  temperature,  depending 
on  the  amount  of  current  passing 
through  when  in  the  liquid  form.  The 
temperature  is  thus  exactly  controlled 
and  the  tool,  when  immersed,  will  be 
brought,  evenly,  to  the  exact  tempera- 
ture of  the  bath. 

For  hardening  carbon  steel  requiring 
temperatures  from  750  to  1,000  degs.  C. 
(1,382  to  1,832  degs.  F.),  the  bath 
should  consist  of  a  mixture  of  barium 
chloride  (BaCl.)  and  potassium  chloride 
(KCl),    the    correct    proportion    depcnd- 


FIG.  1.     SECTION  OF  ELECTRIC  FURNACE. 

ing  upon  the  temperature  desired.  For 
ordinary  tool  steel  equal  parts  by 
weight  of  these  salts  should  be  used. 
The  higher  the  temperature  desired  the 
greater  should  be  the  proportion  of 
barium  chloride. 

For  hardening  high  speed  steel  w-hen 
temperatures  up  to  1,300  degs.  C.  (2,372 
degs.  F.)  are  required  only  barium 
chloride  should  be  used.  Only  salts  of 
the  highest  purity  should  be  used,  so  as 
to  eliminate  any  impurities  which  would 
attack   the   steel   causing  pitting. 

An  electric  hardening  furnace  is  built 
by  the  General  Electric  Company  which 
we  will  describe.  The  elevator  section 
is  shown  by  Fig.  1.  The  furnace  is 
built  up  of  refractory  and  heat  insulat- 
ing material  surrounded  by  a  sheet  iron 
case.  The  lining  of  the  crucible  con- 
sists of  large,  special  fire  brick  slabs, 
joined  and  cemented  together  to  pre- 
vent leakage  of  the  bath.  Two  iron 
plates,  one  at  either  side,  serve  as  the 
terminals  and  the  electric  current  flows 
from  one  to  the  other  through  the  bath. 
These  iron   plates  will  deteriorate   and 


will  have  to  be  replaced,  the  frequency 
depending  on  the  temperatures.  A 
lioud,  provided  with  a  warming  oven,  is 
placed  over  same  and  the  gases  should 
be  piped  away.  These  gases  are  given 
oflf  in  considerable  amounts  when  the 
bath  is  cold  and  the  electric  current  is 
iirst  turned  on,  but  very  little  is  given 
oflf  when  bath  is  thoroughly  heated. 

Alternating  current,  preferably  60 
cycles,  must  be  used,  and  a  transformer 
should  be  provided  to  step  down  the 
voltage  of  the  sharp  mains,  which  is 
probably  about  220  volts  to  only  a  few 
volts  at  large  current  capacity.  A  reg- 
ulating device  should  be  installed  so 
as  to  give  a  large  variation  in  current 
values  to  obtain  w^hatever  temperature 
is  necessary,  as  mentioned  above. 

The  salts  used  for  the  bath  are  non- 
conductors of  electric  current  when 
cold  and  it  is  necessary  to  cut  a  chan- 
nel, leaving  the  chips  in  same,  from 
one  plate  to  the  other,  and  heating  up 
these  chips  by  an  auxiliary  terminal 
when  the  current  will  follow  across  the 
melted  portion,  reducing  the  whole  to 
liquid  state. 

When  the  desired  temperature  is  ob- 
tained, as  can  be  told  by  the  use  of 
pyrometer,  the  tool  can  be  immersed 
m  the  bath  and  should  remain  there 
until  of  the  same  color.  When  the 
tool  is  removed,  for  immersion  in 
the  cooling  liquid,  enough  of  the  bath 
adheres  to  the  steel,  in  the  form  of 
crystals,  to  prevent  oxidation,  which 
chips  oflf  as  soon  as  the  tool  enters  the 
cooling  liquid. 

To  sum  up,  the  advantages  to  be  de- 
rived from  a  hardening  furnace  of  the 
electric  type  are  that  uniform  temperature 
for  hardening  of  any  class  of  steel  can 
be  obtained ;  that  equal  and  even  heating 
prevents  internal  strains  of  the  metal  and 
the  burning  off  of  sharp  points  and  edges ; 
that  oxidation,  due  to  the  air  striking 
the  hot  steel,  is  avoided;  that  the  exact 
knowledge  of  the  temperature  by  means 
of  a  pyrometer  is  known.  Moreover,  this 
type  of  furnace  is  clean,  safe,  easy  to 
operate  and  has  a  low  cost  for  mainte- 
nance. 


Study   and    Work 

Study  and  work  should  go  on  to- 
gether; careless  reading  or  reading 
without  concentration  is  of  no  value. 
The  best  method  of  acquiring  knowl- 
edge of  machine  shop  work  is  tn  com- 
bine a  reasonable  amount  of  persist- 
ence with  care  in  selectin.«;  parts  of 
ihe  subject  that  are  the  most  interest- 
ing each  day.  If  the  work  of  the  day 
I:as  brought  out  some  perplexin.t:  prob- 
lem regarding  the  adjustment  of  some 
part  read  up  about  that  part  and  give 
it  full  study.  Do  not  try  to  digest  such 
things  when  there  is  no  immediate 
prospect  of  their  being  required. 
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Elimination  of  Smoke. 

Mr.  D.  K.  McBain,  superintendent 
of  motive  power  of  the  Lake  Shore, 
presented  an  interesting  paper  on  the 
subject  of  the  elimination  of  black 
smoke  from  engines  recently  before 
the  International  Association  for  the 
Prevention  of  Smoke,  from  which  we 
quote   the   following; 

The  first  efforts  in  the  direction  of 
smoke  elimination  in  this  country,  that 
I  can  now  recall,  involved  the  careful 
instruction  of  firemen,  but  with  the  aid 
of  no  mechanical  appliance  save  that 
of  the  blower.  In  eflfect,  the  instruc- 
tion referred  to  was  to  maintain  a 
good,  clean,  live,  solid  fire,  and  to  feed 
not  more  than  one  shovelfull  of  coal 
at  each  firing — two  at  the  most- — keep- 
ing each  sliovelful  as  far  apart  as  pos- 
sible at  all  times,  so  that  the  gases 
distilled  from  the  green  coal  would 
come  in  contact  with  a  bright  fire  of 
very  high  temperature  and  be  duly  con- 
sumed. The  instruction  also  pointed 
out  that,  if  too  liglit  a  fire  were  main- 
tained, ti>o  nnich  cold  air  would  be  ad- 
mitted through  the  strates,  and  would 
cause  the  temperature  of  the  firebox 
to  fall  too  low  to  effectively  consume 
the   freshly   distilled   gases. 

.As  a  result  of  conscientious,  expert 
effort  on  tlic  part  of  the  firemen,  es- 
pecially in  the  Xew  York  and  Chicago 
districts  where  I  was  familiar  with  the 
conditions,  some  splendid  work  was 
done,  and  I  have  seen  hcav)'  freight 
and  passenger  trains  taken  from  the 
starting  point  to  beyond  the  limits — 
as  much  as  IS  miles — without  a  jet  of 
black    smoke    being    emitted. 

In  so  far  as  we  could  obtain  the  serv- 
ices of  skilled  and  intelligent  firemen, 
tiie  results  were  fairly  satisfactory,  but 
inasmuch  as  the  number  of  men  pos- 
sessing those  qualities  was  insufficient 
to  meet  the  demands,  it  naturally  dc- 
\  dived  ui)on  the  inventive  mind  to  pro- 
duce something  that  would  mechan- 
ically supply  that  which  was  lacking 
in  skill,  in  order  to  effect  a  more 
satisfactory  solution  of  the  smoke 
problem. 

Without  attempting  to  place  them  in 
the  order  of  their  importance,  tlie 
things  that  are  necessary,  from  my 
vicv,'i.oint.  to  successfully  avoid  the 
emission  of  smoke  on  hand-fired  ter- 
minal power — that  in  whirli  the  public 
is  mostly   concerned — are: 

First — \  bf'iler  and  finbox  in  as 
nearly   perfect   condition   as   possible. 

-Second — Careful,  intelligent  and  vig- 
ilant effort  on  the  part  of  the  engine 
crew. 

Third — Proper  care  of  l)oiIer  appur- 
tenances. 

Fourth — A  good  blower  of  sufficient 
size. 

Fifth  -The  time-honored  steam  jet 
arrangement  for  the  induction   of  suffi- 


cient quantities  of  air  over  the  top  of 
the  fire,  when  needed. 

Sixth — A  suitably  designed  brick 
arch,  properly  installed  and  main- 
tained. 

Seventh — Good  drafting  of  the  loco- 
motive so  that  forcing  of  the  fire  will 
be  unnecessary. 

Eighth — A  well-proportioned  super- 
heater. 

Ninth — The  proper  cleaning  of 
smoke  emitted  from  engines  being: 
fired  up  at  engine  houses. 

The  utilization  of  any  one  of  the 
above  will  accomplish  something  in  the 
way  of  smoke  elimination — the  condi- 
'tion  for  which  we  are  striving — but  the 
use  of  all  of  them  combined  will  re- 
sult in  work  very  close  to  the  100  per 
cent,  perfect  mark  at  all  times,  even 
with  the  use  of  the  most  highly  volatile 
fuels. 


Treatment  of  Steel  at  Altoona. 

.\t  a  recent  meeting  of  the  Pittsburgh 
Railway  Club  Mr,  A.  F,  Mitchell  read 
an  interesting  and  instructive  paper  on 
Heat  Treatment  of  Chrome  Vanadium 
Steel,  In  discussing  that  paper  Mr. 
Gustave  Paterson  said :  "I  was  employed 
by  the  Pennsylvania  Railroad  in  their 
testing  laboratory  at  .\ltoona  and  for  the 
last  four  years  of  my  employment  there 
spent  my  entire  time  in  developing  of 
heat  treatment  of  various  grades  of  steels, 
especially  spring  steel,  and  I  do  not  be- 
lieve there  is  any  shop  east  of  Pitts- 
burgh that  has  gone  so  far  in  develop- 
ment of  heat  treatment  of  steels,  nor 
has  any  one  taken  such  good  care  of, 
or  getting  the  best  out  of  their  material 
as  they  do  there  at  present.  Today  they 
have  not  only  a  large  force  in  the  test- 
ing laboratory,  but  also  an  organization 
built  up  in  the  shops  to  take  care  of  heat 
treatment  of  steels. 

"What  really  started  the  P.  R,  R  in  the 
heat  treatment  operations  was  tlie  con- 
tinuous trouble  they  had  witli  locomo- 
tive springs.  The  amount  of  rejxiirs  to 
driving  springs  made  at  ."Mtoona  went 
into  the  thousands  of  pounds  daily,  and 
it  was  realized  that  something  bad  to  be 
(lone  to  stop  the  breakage  of  springs. 
The  railroad  officials  sent  nic  out  to  the 
various  spring  manufacturing  plants  to 
follow  up  their  practice  and  see  if  we 
could  learn  something,  1  found  that  in 
most  of  the  plants  the  steel  w.is  heated 
lo  any  temperature,  formed  into  spring 
leaves  and  then  quenched  in  oil.  They 
were  not  at  all  particular  as  to  the  tem- 
perature for  quenching,  whicli  mi.uht  be 
white  heat  or  a  low  red  heat  at  one  end 
and  black  at  the  other.  The  consequence 
was  they  got  springs  of  all  kinds,  as  far 
as  trcatiucnt  was  concerned.  One  leaf 
might  come  throush  the  process  all  right, 
the  next  one  might  be  too  soft,  and  the 
third  one  might  be  brittle,  which  condi- 
tion, of  course,  must  influence  the  wrirk- 


ing  of  the  spring;  the  brittle  leaf  would 
break,  the  soft  one  would  set,  and  the 
spring  was  ready  to  go  to  the  repair 
shop. 

"When  I  returned  to  -\ltoona,  we  made 
a  number  of  experiments  until  we 
found  the  proper  treatment  for  the  steel. 
We  then  designed  a  furnace  in  which  we 
could  obtain  uniform  heat,  and  started 
to  heat  treat  our  steel  springs  by  scien- 
tific methods.  A  year  ago  when  I  left 
abotit  800  driving  wheel  springs  had  been 
sent  out.  They  had  been  all  marked  and 
carefully  watched.  There  had  then  been 
only  two  failures,  and  both  of  these  on 
examination  were  found  to  be  due  to  de- 
fect in  the  steel  produced  by  overheating 
in  the  first  treatment  at  the  manufactur- 
ers works.  All  these  e.xperiments  were 
done  on  repairing  of  springs,  as  the 
P.  R.  R.  does  not  make  new  springs  to 
any   e.\tent. 

"I  understand  that  the  success  they 
have  had  with  spring  steel  under  scien- 
tific treatment  has  led  them  to  adopt  heat 
treatment  for  a  variety  of  other  pur- 
poses, such  as  axles,  crank  pins,  side 
rods,   etc." 


Latest  Engine  Freak. 

There  appears  to  be  something  alluring 
in  the  making  of  the  very  smallest  ma- 
chine of  its  kind  ever  put  together.  The 
competition  in  making  the  smallest  steam 
engine  has  been  very  keen,  but  the  limit 
seems  to  have  been  reached,  and  Tiny 
Tim,  weighing  just  four  grains  com- 
plete, is  the  latest  freak.  It  is  made  of 
gold  and  steel,  and  so  small  that  a  house- 
fly seems  large  in  comparison,  such  is 
"Tiny  Tim."  the  smallest  engine  in  the 
world.  It  takes  over  100  such  engines  to 
weigh  one  ounce,  almost  2.000  to  weigh  a 
pound,  and  more  than  3,000.000  to  weigh 
r.  ton.  The  engine-bed  and  stand  are  of 
gold.  The  shaft  runs  in  hardened  and 
ground  steel  bearings  inserted  in  the  gold 
bed.  These  bearings  arc  counter-bored 
from  the  inside  to  form  a  self-oiling  bear- 
ing. The  flywheel  has  a  steel  center  and 
arms,  w'ith  a  gold  rim,  and  the  complete 
wheel  weighs  one  grain.  The  cylinder  is 
of  steel,  with  octagonal  base,  highly  pol- 
ished. 

The  stroke  is  1-32  of  an  inch,  bore  3-100 
of  an  inch.  Seventeen  pieces  are  used  in 
the  construction  of  the  engine.  The 
speed  of  the  engine  is  6,000  revolutions  per 
minute.  When  running  100  per  second  no 
motion  is  visible  to  the  eye,  but  it  makes 
a  noise  like  the  noise  of  a  mosquito.  The 
horsepower  is  1-489,000  of  one  horse- 
power. Compressed  air  is  used  to  run  it, 
and  it  may  be  of  interest  to  note  that  the 
amoimt  required  to  make  it  hum  can  be 
borne  on  the  eyi'liall  without  winking. 


"Pitchforking"  is  the  word  used  in  New 
South  Wales  to  express  that  form  of 
transformation  of  energy  which  sends  a 
railway   man   upwards   ahead   of   bis   turn. 
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Six-Wheel  Switchers  for  the  Illinois  Central  Railroad 


According  to  the  latest  report  of  the 
Interstate  Commerce  Commission,  one 
out  of  every  seven  locomotives  in  the 
United  States  is  a  switching  locomotive. 
On  account  of  the  frequent  stopping 
which  allows  the  cooling  of  cylinders, 
this  type  of  locomotive  is  very  inefficient. 

The  Illinois  Central  officials,  in  pro- 
ducing the  design  herewith  ilhistrated, 
have  adopted  several  features  which 
should  materially  improve  the  efficiency 
of  this  type  of  locomotive.  Ten  have 
just  been  completed  by  the  American 
Locomotive  Company  and  thirty  more  are 
now  under  construction. 

The  main  features  of  this  design  is  the 
installation  of  a  19  unit,  Schmidt  type 
superheater  in  combination  with  the 
Gaines  firebrick  arrangement.  There  are 
many  advantages  commending  the  super- 
heater switch  engine.  Not  only  is  there 
a   saving   in    fuel,   but   a   large   saving   in 


firebox  heating  surface  of  1S0.5  square 
feet.  This  increased  firebox  .volume  is 
one  of  the  most  important  features  pecu- 
liar to  this  arch.  The  amount  of  smoke 
should  be  greatly  reduced.  In  large  cities 
where  smoke  ordinances  are  strictly  en- 
forced, this  feature  is  of  much  importance. 

Advantage  was  taken  of  the  outside 
steam  pipes,  Ragonnet  reverse  gear, 
W'alschaert  valve  gear,  and  the  builder's 
latest  design  of  valve  stem  guide.  Details 
of  the  design  received  the  usual  painstak- 
ing attention  and  follow  in  general  the 
standards  of  the  builder. 

The  following  list  of  dimensions  might 
be  interesting: 

Weight  total,  running  order,  166,000  lbs. 

Wheel  Base— 11   ft.,  8  ins. 

Tractive  Pow-er — 32.450  lbs. 

Valve  Gear — Walschaert. 

C\'linders — Diameter  and  stroke,  21  ins 
X   26   ins. 


niun  expressions  which  ordinarily  are 
I.asstd  over  without  attracting  special 
notice.  We  speak  of  a  certain  man  as 
working  at  his  trade,  of  another  pursuing 
his  calling.  Now  why  should  not  every 
man  who  works  at  a  trade  be  in  the  best 
sense  pursuing  his  calling?  If  a  man 
is  engaged  in  the  work  pertaining  to  a 
certain  trade,  because  he  stumbled  into  it 
by  accident  when  a  boy,  and  cares  nothing 
about  excelling  in  it,  that  man  may.  per- 
haps, truly  be  said  to  be  working  at  the 
trade  of  machinist,  blacksmith  or  what 
not.  The  man,  however,  who  was  im- 
pelled to  enter  on  mechanical  work  when 
a  boy,  less  from  the  force  of  circumstances 
than  because  of  a  strong  natural  inclina- 
lion.  may  be  truly  described  as  following 
a  "calling"  which  brought  him  to  that 
particular  pursuit,  and  it  may  be  truly 
said  that  the  chances  of  such  a  man  for 
success  are  very  great. 


M.  K.  Ear: 


Gene 


SIX-WHEEL    SWITCHING   LOLlJ.\luH\  LS    1-uk 
al  Supt.  of  Motive  l'o%ver. 


ILLINOIS  L1£NIK.\L  K.MLKU.\U. 

American    Locomotii 


Company,    Builder 


water  is  obtained.  Water  is  cheap,  but 
the  numerous  trips  the  locomotive  niakis 
leaving  the  yard  to  go  after  water,  are 
costly.  The  saving  in  water  should  <U-- 
crease  the  number  of  these  trips,  thereby 
increasing  the  actual  working  time  of  the 
locomotive.  Because  of  the  entire  elimi- 
nation of  condensation  with  the  super- 
heater, railroad  companies  are  not  sub- 
jected to  the  annoyance  and  expense  of 
damage  claims  for  clothing  soiled  1)\'  the 
ejection  of  sooty  water  from  the  stacks  of 
switching  engines  working  in  passenger 
terminals. 

The  Gaines  arrangement  of  firebrick  not 
only  allows  better  combustion,  but  the 
back  end  of  the  firebox  is  more  fully  util- 
ized, with  a  resulting  increase  in  the  gen- 
eration of  steam.  With  this  arch  the 
firebox  measures  1095^  inches  long  and 
78  inches  wide.  A  combustion  chamber 
38  inches  long  is  formed,  which  leaves  a 
grate    area    of   38.8   square    feet    with    a 


Driving  Wheels — Diameter  outside,  51 
ins.;  journals,  9  ins.  x  12  ins. 

Boiler — Type,  Ex.  wagon  top;  outside 
diameter  of  first  ring,  63  ins. ;  largest 
course,  69^  ins. ;   working  pressure,  170. 

Firebo.x — Length,  109.;^  ins.;  width,  78 
ins. 

Tubes — Number  and  diameter,  151-2 
ins.,   19-SH   ins.;   length,    13   ft.,  4  ins. 

Heating  Surface — Tubes,  1,046.8  sq.  ft.; 
flues,  362.2  sq.  ft.;  firebox,  150.5  sq.  ft.; 
total.  1.559.5  sq.  ft. 

Superheating   Surface — 266.5    sq.    ft. 

Grate  Surface — 38.8  sq.  ft. 

Tender  Capacity — Gals,  5,500;  tons,  6J2. 

Length  over  all,  engine  and  tender,  59 
ft..  2'/s  ins. 

.  Extreme   width,    10   ft. ;    height.    14   ft.. 
7'/2  ins. 


Whoever  does  a  man's  work  is  doing 
(iod's  work,  and  any  calling  which  is 
;.ursued  for  the  love  of  it,  to  the  accom- 
plishment of  results  useful  to  mankind, 
i>  entitled  to  man's  highest  respect. 


Trades  and  Callings. 

It   is   interesting  to  observe   the   width 
of  meaning  that  may  be  attached  to  corn- 


Bronzing  the  Surface  of  Imn  or  Steel. 
To  give  a  bronze-like  surface  to  iron  or 
steel,  thereby  preventing  rust:  The  object 
to  be  acted  upon  must  be  cleaned  to  take 
off  oxidation  or  other  impurities.  It  is  then 
exposed  for  two  or  three  minutes  to  the 
action  of  the  vapors  from  a  heated  mix- 
ture of  hydrochloric  acid  and  nitric  acid 
in  equal  portions  at  a  temperature  ranging 
from  550  to  650  degrees  Fahr.  After  the 
objects  have  cooled  they  arc  to  be  rubbed 
over  with  vaseline  and  again  heated  until 
the  vaseline  begins  to  decompose.  The 
tieatmcnt  with  the  vaseline  has  to  be  re- 
reated  once.  Should  a  lighter  coloring 
than  bronze  be  desired,  mix  the  strong 
acids  with  acetic  acid. 
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Items  of  Personal  Interest 


Mr.  C.  Perry  has  been  appointed  shop 
foreman  of  the  Canadian  Pacific  at  Bran- 
don, Man. 

Mr.  A.  II.  Little  has  been  appointed  gen- 
eral foreman  of  the  Seaboard  Air  Line  at 
Raleigh,  N.  C. 

Mr.  A.  L.  Monroe  has  been  appointed 
general  foreman  of  the  Seaboard  Air  Line, 
at  Monroe,  N.  C. 

Mr.  J.  Douval  has  been  appointed  in- 
structor of  apprentices  on  the  Southern 
Pacific  at  Houston,  Tex. 

Mr.  W.  R.  O'Neill  has  been  appointed 
riaiitcr  mechanic  of  the  Fayette  Valley, 
with  office  at  Fayette,  Idaho. 

Mr.  E.  S.  Sheppard  has  been  appointed 
machine  shop  foreman  of  the  Baltimore 
&  Ohio  at  Philadelphia,  Pa. 

Mr.  James  Ashworth  has  been  appointed 
master  mechanic  of  the  Louisville  &  Nash- 
ville, with  office  at  Boyles,  Ala. 

Mr.  W.  A.  Cary  has  been  appointed 
master  mechanic  of  the  Live  Oak,  Perry 
&  Gulf,  with  office  at  Live  Oak,  Fla. 

Mr,  George  \V.  Stubbs  has  been  ap- 
pointed master  mechanic  of  the  Ocilla 
Southern,  with  office  at   Ocilla,  Ga. 

Mr.  A.  S.  Touhy  has  been  appointed 
master  mechanic  of  the  Colorado  & 
Wyoming,  with  office  at  Segundo,  Colo, 

Mr.  W.  B.  Chenoweth  has  been  ap- 
pointed erecting  shop  foreman  of  the 
Trinity  &  Brazos  Valley  at  Teague,  Texas. 

Mr.  A.  G.  Walther  has  been  appointed 
piece  work  inspector  of  the  Baltimore  & 
Ohio  at  the  Mount  Clare  shops,  Baltimore, 
Md, 

Mr.  J.  \V,  Records  has  been  appointed 
master  mechanic  of  the  Santa  Fe,  at 
Amarillo,  Texas.  He  succeeds  Mr.  C.  J. 
Drury. 

Mr.  C.  E.  Pharris  has  been  appointed 
foreman  of  machine  shops  of  the  South- 
ern, at  Columbus.  He  succeeds  Mr. 
J    M.  Plant. 

Mr.  M.  C.  Moore  has  been  appointed 
road  foreman  of  equipment  of  the  Cliicago, 
Rock  Island  &  Pacific,  with  office  at  EI 
Dorado.  Ark. 

Mr.  R.  C.  Cross  has  ])cen  appointed 
locomotive  foreman  of  the  Chicago  Great 
Western,  at  Mankato,  Minn.  He  succeeds 
Mr.  R.  Lawk. 

Mr.  J.  B.  Dougherty  has  been  appointed 
master  mechanic  of  the  BaUimore  &  Ohio, 
at  Benwood.  W.  Va.  lie  succeeds  Mr. 
T.   F.   Dreyfus, 

Mr.  Joseph  A,  Gilman,  roundhouse  fore- 
man of  the  Santa  Fe  at  Wellington, 
Kan.,  has  been  transferred  to  San 
Bernardino,  Cal. 

Mr.  G.  D.  Sicmcnial  has  bc(  n  appointed 
master  meclianic  of  the  St.  Louis.  Rockv 


Alountain      &      Pacific,      with      office      at 
Cimarron,  N.  M. 

Mr.  W,  N.  Green  has  been  appointed 
assistant  master  mechanic  of  the  Louis- 
ville &  Nashville  at  the  Boyles  shops, 
Birmingham,  Ala. 

Mr.  J.  C.  Furman  has  been  appointed 
master  mechanic  of  the  Pennsylvania 
Southern,  at  Clarion,  Pa.  He  succeeds 
Mr.  J.  W.  Evans. 

Mr.  J.  H.  Farmer  has  been  appointed 
locomotive  foreman  of  the  Chicago,  Great 
V\\>stern,  at  Conception,  ]\Io.  He  suc- 
ceeds Mr.  J.  Forrest. 

Mr.  .Albert  E.  Gowenlock  has  been  ap- 
pointed locomotive  foreman  of  tlie  Great 
Northern  at  Casselton.  N.  D.,  in  place  of 
Mr.  J.  T.  Murtinger. 

Mr.  J.  C.  Love  has  been  appointed 
road  foreman  of  engines  of  the  Los  An- 
geles division  of  the  Santa  Fe.  with  office 
at  San  Bernardino,  Cal. 

Mr.  R.  O.  Prendergast  has  been  ap- 
pointed master  mechanic  of  the  Cincin- 
nati, Hamilton  &  Dayton,  with  headquar- 
ters at  Indianapolis,   Ind. 

Mr.  J.  H.  Schroeder  has  been  appointed 
master  mechanic  of  the  Jonesboro.  Lake 
City  &  Eastern,  at  Jonesboro,  .-Nrk.  He 
succeeds  Mr.  R.  W.  Owens. 

Mr.  R.  C.  Hyde  has  been  appointed 
master  mechanic  of  the  Louisiana  division 
of  the  Chicago,  Rock  Island  &  Pacific, 
with  office  at  El  Dorado,  Ark. 

Mr.  George  Novinger  has  been  ap- 
pointed road  foreman  of  engines  of  the 
Chicago  division  of  the  Baltimore  & 
Ohio,  with  office  at  Chicago,  III. 

!\rr.  M.  D,  Stewart  has  been  appointed 
master  mechanic  of  the  Houston  Belt  & 
Terminal,  with  office  at  Houston,  Texas. 
He  succeeds  Mr.  R.  Fitzimmons. 

}vlr.  .A.  A.  McGregor,  formerly  master 
mechanic  of  tlie  Louisville  &  Nashville, 
at  Hmvell,  Ind.,  has  been  transferred  to 
the  Boyles  shops,  Birmingham,  Ala. 

Mr.  J.  McCurdie  has  been  appointed 
master  mechanic  of  the  Pascagoula-Moss 
Point  Northern,  with  office  at  ^loss  Point, 
Ali'^s.     He  succeeds  Air.  H.  Sylvis. 

Mr.  W.  R.  Farl,  formerly  machine  shop 
frireman  (if  the  Baltimore  &  Oliio  at  Phila- 
delphia, Pa.,  has  been  transferred  to  a 
similar  position  at  Cumberland.  Pa, 

Mr.  N.  L.  Smithian  has  been  appointed 
assistant  sui)erintendent  of  motive  power 
of  the  Missouri,  Kansas  &•  Texas  of 
Texas,  with  office  at  Dennison,  Tex. 

Mr.     P.    Dickson    has    Iieen     appointed 

fireman    of    the    mechanical    department 

of     tlie     Stephensville.     North     &•     South 

Texas,  with  offiicc  at  Comanche,  Tex. 

Mr.  W.  Renix,  formerly  locomotive  fore- 


man of  the  Canadian  Pacific  at  Moose 
Jaw,  Sask.,  has  been  tranferred  to  a 
similar  position  at  Sutherland,  Sask. 

i\Ir.  B.  McBride,  formerly  master  me- 
chanic of  the  Southern  at  Charleston,  S. 
C,  has  been  transferred  to  Columbia, 
S.  C,  in  place  of  Mr.  C.  G.  Arthur. 

Mr.  Oscar  C.  Dibble  has  been  ap- 
pointed erecting  foreman  of  the  Rock  Is- 
land at  Cedar  Rapids,  Iowa,  in  place  of 
i\ir.  W.  A.  Yonda,  who  has  resigned. 

Mr.  Frank  West  has  been  appointed 
master  mechanic  of  the  Hayneville  & 
Montgomery,  with  office  at  Hayneville, 
Ala.,  in  place  of  ]Mr.  G.  C.  McCutchin. 

Mr.  F.  T.  Chase  has  been  appointed 
master  mechanic  of  the  Southville  district 
of  the  Missouri,  Kansas  &  Texas  railway 
of  Texas,  with  office  at  Smithville,  Tex. 

Mr.  George  O.  Hammond  has  been  ap- 
pointed assistant  to  the  mechanical  super- 
intendent of  the  New  York,  New  Haven 
&  Hartford,  with  office  at  New  Haven, 
Conn, 

Mr.  M,  D.  McKenna,  formerly  master 
mechanic  of  the  Ventura  County,  at  0.x- 
nard,  Cal.,  has  been  promoted  to  super- 
intendent of  motive  power  at  the  same 
place. 

Mr.  W.  L.  Cooke  has  been  appointed 
erecting  foreman  of  the  Southern  Pacific 
al  Houston,  Tex.,  in  place  of  Mr.  W.  T. 
Berger.  who  has  been  assigned  to  other 
duties. 

Mr.  Harry  S.  Ranch  formerly  appren- 
tice instructor  of  the  New  York  Central 
&  Hudson  River  at  Oswego,  N.  Y.,  has 
been  transferred  to  a  similar  position  at 
.Avis,  Pa. 

Mr.  G.  W.  Gilleland,  formerly  general 
foreman  of  the  Seaboard  .Air  Line  at  Mon- 
loe,  N,  C,  has  been  transferred  to  a 
similar  position  on  the  same  road  at  Ham- 
let, N.  C. 

Mr.  S.  T.  Park,  formerly  superintendent 
of  motive  power  of  the  Chicago  &  Eastern 
Illinois,  resigned  to  become  president  of 
the  Monarch  Pneumatic  Tool  Co.,  St. 
Louis,  Mo. 

Mr.  W,  A.  Larick  has  been  appointed 
road  foreman  of  engines  of  the  Lake 
Sliore  &  Michigan  Southern,  with  office 
at  Toledo,  Ohio.  He  succeeds  Mr.  Geo. 
M.  Birker. 

Mr.  \.  Mc.Arthur.  formerly  locomotive 
foreman  of  the  Canadian  Pacific  at 
•Sutherland,  .Sask.,  has  been  appointed  gen- 
eral foreman  on  the  same  road  at  Revel- 
stoke,  B.  C. 

Mr.  H.  W.  Ridgway,  formerly  master 
niech;inic  of  the  Colorado  &  Southern  at 
Denver,  Colo.,  has  been  appointed  super- 
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inteiident  of  motive  power  and  car  de- 
partment, in  place  o£  Mr.  C.  Van  Bus- 
kirk,  resigned. 

Mr.  A.  Schlitz  has  been  appointed  road 
foreman  of  engines  of  the  New  York 
Central  &  Hudson  River,  with  office  at 
West  Albany,  N.  Y.  He  succeeds  Mr.  E. 
J.   Clements. 

Mr.  J.  R.  Tierney  has  been  appointed 
road  foreman  of  engines  of  the  Parsons 
district  of  the  Missouri,  Kansas  &  Texas. 
in  place  of  Mr.  C.  I.  Evans,  who  has 
been  promoted. 

Mr.  J.  H.  Dougherty  has  been  appointed 
acting  master  mechanic  of  the  Waco  dis- 
trict of  the  Missouri,  Kansas  &  Texas 
railway  of  Texas  and  the  Texas  Central, 
with  office  at  Waco,  Tex. 

'Mr.  W.  B.  Bunn  has  been  appointed 
general  foreman  of  the  Queen  &  Crescent, 
at  Danville,  Ky.,  and  Mr.  J.  G.  Lewis  has 
been  appointed  to  a  similar  position  on 
the  same  road  at  Ludlow,  Ky. 

Mr.  J.  H.  Tinker,  formerly  master  me- 
chanic of  the  Chicago  &  Eastern  Illinois 
at  Danville,  111.,  has  been  appointed  act- 
ing superintendent  of  motive  power,  in 
place  of  Mr.  S.  T.  Clark,  resigned. 

Mr.  H.  D.  Jackson  has  been  appointed 
general  master  mechanic  of  the  Alabama, 
Tennessee  &  Northern  and  the  Tombigbee 
Valley,  with  headquarters  at  Panola,  Ala. 
The  shops  at  Calvert,  Ala.,  are  also  under 
his  charge. 

Mr.  Harry  Feathars  has  been  appointed 
master  mechanic  of  the  Louisville  &  Nash- 
ville, at  Corbin,  Ky.,  in  place  of  INIr.  Harry 
Hardie.  who  has  been  transferred  to  a 
similar  position  on  the  same  road  at 
Howell.  Ind. 

Mr.  E.  J.  McMahon,  formerly  general 
foreman  of  the  Southern  Pacific  at 
Houston,  Tex.,  has  been  appointed  shop 
superinendent  at  Houston,  in  place  of  Mr. 
M.  J.  McGraw,  who  has  been  appointed 
to  a  position  on  the  Chicago  &  Alton  at 
Bloomington,  111. 

Mr.  Edward  T.  Hendee.  assistant  to  the 
president  of  Joseph  T.  Ryerson  &  Son, 
has  assumed  the  duties  of  railroad  sales 
manager,  with  headquarters  in  New 
York,  made  vacant  by  the  resignation  of 
Mr.  Gilbert  H.  Pearsall,  who  is  to  engage 
in  business  for  himself. 

Mr.  J.  P.  Mc.'\nany  has  been  appointed 
district  master  mechanic  of  the  Canadian 
Pacific,  from  Revelstoke,  B.  C,  to  Moose 
Jaw,  Sask.,  and  Mr.  A.  Mallinson,  for- 
merly general  foreman  of  the  same  road 
at  Revelstoke,  has  been  appointed  district 
master  mechanic  at  Nelson,  B.  C. 

Mr.  D.  Hartel  has  been  appointed  as- 
sistant road  foreman  of  engines  of  the 
Chicago  division  of  the  Baltimore  &  Ohio 
railway  of  Indiana,  with  office  at  Peru. 
Ind..  and  Mr.  O.  A.  Hoffman  has  been 
appointed  assistant  to  the  road  foreman 
of  engines  on  the  same  road  in  charge  of 
the  instruction  of  firemen. 


Mr.  John  Bennies  has  been  appointed 
supervisor  of  locomotive  operation  of  the 
Chicago  terminal  and  Illinois  divisons  of 
the  Rock  Island  Lines,  with  office  at  Chi- 
cago, 111.  Mr.  Benzies  has  special  super- 
vision of  all  mechanical  operations  on  the 
locomotives  looking  towards  improving 
economics  on  the  use  of  general  supplies 
and  on  the  maintenance  of  the  engines. 

Mr.  Miles  Bronson  has  been  appointed 
general  superintendent  of  the  electric 
division  of  the  New  York  Central  &  Hud- 
son River  Railroad  with  office  at  Grand 
Central  Terminal,  New  York,  and  Mr. 
Garret  H.  Wil.son  has  been  appointed 
superintendent  of  the  same  division  at  the 
same  place,  and  Mr.  Wilson  has  also  been 
appointed  superintendent  of  the  Grand 
Central  Terminal. 

Mr.  W.  G.  Rose,  formerly  master  me- 
chanic of  the  Cincinnati,  Hamilton  & 
Dayton  at  Indianapolis,  Ind.,  has  resigned 
to  accept  a  position  as  mechanical  super- 


intendent ol  the  Procter  &  Gamble  Manu- 
facturing Company.  Cincinnati,  Ohio. 
This  is  one  of  the  largest  concerns  of  its 
kind  in  the  world,  having  factories  in 
New  York  and  in  Kansas  City.  The 
Cincinnati  factory  is  much  larger  than  the 
other  two  factories.  The  company  oper- 
ates its  extensive  plants  on  a  profit 
sharing  plan,  each  employee  being  a 
stockholder  in  the  business. 

Mr.  Joseph  Chidley.  formerly  division 
master  mechanic  of  the  Lake  Shore  &. 
Michigan  Southern  at  Collinwood,  Ohio, 
has  been  appointed  assistant  superintend- 
ent of  motive  power  of  the  Lake  Shore 
&  Michigan  Southern,  the  Dunkirk.  .\11<- 
gheny  Valley  &  Pittsburgh,  the  Chicago. 
Indiana  &  Southern  and  the  Indiana  Har- 
bor Belt,  with  office  at  Cleveland,  in  place 
of  R.  C.  Dickerson.  transferred,  and  Mr. 
O.  M.  Foster,  formerly  master  mechanic 
of  the  Lake  Shore  &  Michigan  Southern 
at  Elkhart.  Ind..  has  been  appointed  mas- 


ter mechanic  of  xhe  Lake  Shore  division, 
with  office  at  Collinwood,  in  place  of  Mr. 
Joseph  Chidley,  promoted.  Mr.  M.  D. 
I'Vaney,  formerly  assistant  division  master 
mechanic  at  Collinwood  has  been  ap- 
pointed master  mechanic  at  Collinwood, 
succeeding  Mr.  O.  M.  Foster,  and  Mr.  B. 
F.  Kuhn,  formerly  superintendent  of 
shops  at  Collinwood,  has  been  appointed 
assistant  mechanic  at  Collinwood,  suc- 
ceeding Mr.  B.  F.  Franey. 

Mr.  Chidley  entered  the  company's  serv- 
ice as  a  machinist  in  1890,  and  was  pro- 
moted to  machinists'  foreman  at  Engle- 
wuod.  111.,  in  1900.  From  that  date  his 
promotion  was  rapid  and  he  was  in  charge 
of  the  company's  shops  at  Air  Line  Junc- 
tion. Elkart,  and  latterly  at  Collinwood, 
where  he  was  master  mechanic  nearly 
seven  years.  His  record  is  an  excellent 
one,  and  he  is  very  popular  among  the 
railroad  men. 

Mr.  Wilson  E.  Symons,  who  has  been 
doing  expert  railway  work  for  several 
years  in  the  way  of  estimating  the  value 
of  railway  property  for  stockholders  and 
others,  has  accepted  the  position  of  super- 
intendent of  motive  power  of  the  San 
Antonio  &  Aransas  Pass  Railway  with 
headquarters  at  San  Antonio,  Tex.  Mr 
Symons  has  gone  through  an  eventful 
career  as  a  railway  man  and  has  passed 
with  high  credit  through  several  important 
positions.  He  received  an  academic 
education  in  an  Indiana  school  and  has 
kept  up  his  education  by  the  study  that 
comes  from  innate  love  of  knowledge 
He  went  through  four  years  training  as 
machinist  apprentice,  then  widened  his  ex- 
[uricnce  and  skill  by  filling  the  position 
•  r  locomotive  fireman  long  enough  to  be 
iilvanced  to  the  right  hand  side  which 
lie  occupied  for  several  years.  Then  we 
iid  him  doing  special  engineering  work 
1'  r  which  he  had  decided  aptitude.  By 
the  process  of  natural  selection  he  became 
general  repair  shop  foreman,  master  me- 
chanic and  superintendent  of  motive.  He 
left  that  position  on  the  Chicago  Great 
Western  to  engage  in  expert  investigation 
of  railway  property,  which  he .  followed 
until  he  accepted  the  .^ransas  Pass  posi- 
tion. About  a  year  ago  Mr.  Symons 
took  up  the  question  of  Scientific  Manage- 
nent  and  in  a  very  exhaustive  paper  read 
before  the  Franklin  Institute  entitled  "The 
Practical  .'\pplication  of  Scientific  Man- 
agement in  Railway  Operation."  exposed 
the  fallacies  of  many  theorists  who  had 
been  assailing  railway  management. 


Attention. 

TbrouBh  force  of  circumstances  there 
.-■re  at  present  several  good  master  me- 
chanics and  several  shop  foremen  look- 
ing for  positions.  If  any  official  who  has 
(he  hiring  of  such  men  can  make  use  of 
any  of  them  we  shall  gladly  bring  them 
t.'gether.  and  we  know  thrit  the  result 
would   be   to   their   mutual    advantage. 
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Hydraulic   Bulldozer. 

This  machine  was  recently  designed  by 
the  W'atson-Stillman  Company.  New 
York,  for  manufacturers  of  heavy  axles, 
but  it  may  also  be  used  for  upsetting  or 
shaping  heavy  forgings  for  die  press  work 

For  example,  a  round  or  square  steel 
bar  which  is  to  be  upset  or  split  at  one 
end  and  then  shaped  to  the  required  form. 
is  put  on  the  bed  plate  witli  the  other  end 
against  the  Iieavy  upright  beam  shown  at 
the  extreme  left.  A  slot,  provided  in  the 
rigid  cross  lieam  between  the  two  middle 
stiffening  ribs,  is  large  enough  to  handle 
almost  any  size  of  bar  or  shape  up  to 
or  beyond  the  full  capacity  of  the  machine. 
The  upright  stop  on  the  left  is  then  ad- 
justed to  its  correct  position  by  means  of 
the  nuts  on  the  two  horizontal  rods.  The 
correct  position  of  this  beam  is  determined 
by    the    length    of    har    that    niu^t    iirr.jcct 


by  positive  stops  which  are  strong  enough 
to  take  up  the  full  pressure.  These  stops 
serve  as  safety  devices  in  preventing  ex- 
cessive upsetting  on  certain  forgings.  To 
allow  for  eccentric  loads  on  the  moving 
crossbeam  an  equalizing  device  consisting 
of  two  racks  and  two  pinions  is  provided 
to  insure  absolutely  parallel  motion.  One 
pinion  and  one  rack  of  this  device  are 
shown  in  the  picture. 

The  width  of  the  bed  plate  is  44  inches ; 
niaxinuim  opening  between  moving  cross- 
beam and  rigid  crossbeam  48  inches ; 
maximum  opening  between  moving  cross- 
beam and  adjustable  stop,  90  inches; 
length  of  moving  crossbeam,  48  inches ; 
diameter  of  rams,  11  inches;  stroke,  15 
inches ;  maximum  liquid  pressure  per 
square  inch,  1,500  pounds;  diameter  of 
horizontal  extension  bolt.  6  inches.  The 
wei-ht  complete  is  20.000  i.onn.ls 
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onto  tile  lied  jilate  clear  of  the  face  of 
the  rigid  crossbeam. 

A  formin.g  die,  a  cutter,  or  wliatever  is 
needed  to  give  the  bar  its  initial  cut  or 
shaiie  is  rigidly  attached  to  the  moving 
crossbeam,  the  face  of  which  is  shown  in 
the  cut.  (The  finir  vertical  T  slots  in 
the  nii)ving  crossbeam  furnisli  ample 
means  for  attachin.g  dies.)  A  forming 
or  holdin.g  die  is  also  placed  against  the 
fixed  cross  beam  to  guide  or  shape  the 
operation.  \\'here  many  pieces  of  the 
sarre  size  must  be  formed,  the  die  is  not 
reit.,tved  until  all  pieces  are  ready  for  an- 
other operation  if  needed. 

A  notable  feature  of  this  machine  is 
the  arranuement  of  its  three  rams,  all 
connected  to  the  one  head  to  permit  the 
use  of  only  one.  of  two.  .ir  of  all  three 
rams,  depending  on  the  pressure  necessary. 
With  one  ram — the  middle  one — the  capac- 
ity of  tile  bidldozer  is  56  tons;  with  the 
two  i.iusidi-  rams.  127  tons;  and  with  the 
tl'iree  cylinder>i  in  use  simultaneously  the 
capacity  become-  200  ton';.  Stop  valves, 
show  in  the  piping  at  the  re.ar.  are  used 
for  cutting  out  the  cylinders. 

The  [jress  is  completely  contrr^lled  by  the 
vertical  latch  lever  shown,  which  operates 
a  2-inch  b.ilanced  two-spindle  valve.  .\ 
5-inch  pullliark  cylinder,  not  shown,  is 
constantly  under  ]ire4-nre  l^  return  the 
moving  crr>s-l)eani  \n  its  initial  position 
a?  S''r.n  as  the  r.ims  are  relcasetl.  Tbe 
stroke  'd  the  rams  is  limited  t<.   15  inches 


Important  Change  in  M.  C.  B.  Co. 

Mr.  Walter  E.  Marvel  and  .Mr.  Frank 
A.  Buckley  have  jointly  purchased  the  in- 
terest in  the  M.  C.  B.  Company,  formerly 
owned  by  Mr.  Earl  C.  Cowgill.  and  Mr. 
Cowgill.  we  understand,  has  accepted  a 
position  as  manager  of  a  large  plantation 
in  Mississippi.  The  M.  C.  B.  Company 
has  made  numerous  changes  in  its  clien- 
tage and  management  since  the  first  of 
the  year,  and  all  point  to  a  most  prosper- 
ous and  satisfactory  outlook  for  the  fu- 
ture. Mr.  ^.larvel.  the  president  of  the 
company,  is  a  railroad  man  of  long  ex- 
perience, and  Mr.  Buckley  is  an  old-time 
supply  man.  both  gentlemen  bein.g  thor- 
oughly ci.mversant  with  the  business  of 
selliu.g  railway  equipment  and  both  pos- 
sessi-rl  of  a  host  of  friends  who  wish 
tlieni    continued    success. 


Goldschmidt   Thermit   Calendar. 

.'somethin.tc  new  in  calend.irs  is  pul.ilisbed 
this  mouth  by  the  Goldschmidt  Thermit 
Conqianw  'X)  West  street.  New  ^'o^k.  P.e- 
ginning  with  Marcli  and  ending  with  Feb- 
ruary next  year,  the  page  for  each  month 
illustr;ites  soiue  particular  device  or 
u'ethnd  in  relation  to  the  company's  fine 
products.  Scenes  of  actual  operations  are 
presented  on  photographic  reproductions 
on  toned  jiaper  with  brief  and  interesting 
discri|)tive  matter,  the  whole  forming  an 
excellent    ].anor;ima    id   the    progress    that 


IS  being  made  in  the  application  of 
thermit  welding.  All  of  the  illustrations 
are  new  and  striking,  the  application  of 
thermit  seeming  to  run  with  mercurial 
swiftness  into  many  unexpected  situations, 
such  as  the  welding  of  new  teeth  into 
large  gears,  driving  wheel  spokes,  con- 
necting rods,  mud  rings  and  cross-heads. 
In  this  work  it  may  be  noted  that  there  are 
approximately  345  railroad  shops  in  North 
America  wdiere  welding  processes  are  suc- 
cessfully carried  on.  The  new  calendar  is 
unique  in  design,  elegant  in  presentation 
of  facts,  and  very  interesting.  Copies 
may  be  had  on  application  to  the  com- 
pany's  office.   New   York. 


Dixon's  Paint. 

Last  month's  Graphite,  published  by  the 
Joseph  Dixon  Crucible  Company,  Jersey 
City,  N.  J.,  had  an  excellent  illustration 
with  descriptive  matter  relating  to  the 
new  boiler  house  of  the  Lehigh  Coal  and 
Navigation  Company,  Hauto,  Pa.  Apart 
from  the  fine  view  of  the  great  steel 
structure,  it  is  interesting  to  learn  that 
Dixon's  Sihca-Graphite  paint  was 
selected  for  both  shop  and  field  coats  for 
the  preservation  of  all  steel  contained  in 
the  structure.  Dixon's  graphite  products 
have  stood  the  tests  of  time.  They  are 
indestructible. 


New  Appointments. 

The  International  Inter-locking  Rail 
Joint  Manufacturing  Company,  on  ac- 
count of  the  rapid  increase  in  business 
durin,g  the  last  six  months,  has  secured 
the  services  of  Mr.  Burton  E.  Reed  and 
Mr.  Walter  H.  Lienesch.  Mr.  Reed  has 
had  an  extensive  railroad  experience  as 
a  railroad  man.  and  will  act  in  the  ca- 
pacity of  assistant  to  the  general  man- 
ager, wdiile  ]Mr.  Lienesch.  a  consulting 
engineer,  formerly  identified  with  the 
Illinois  Traction  System  and  other  com- 
panies, will  have  full  charge  of  the  engi- 
neering department. 

Data  on  Keystone  Boxes. 

The  Keystone  line  of  locomotive  driv- 
ing truck  and  trailer  boxes,  as  described 
in  previous  issues  of  R.\ii,\v.\y  and  Loco- 
MOTi\'E  ExGiNEERixr;.  has  rapidly  forced 
its  way  to  the  notice  of  prominent  rail- 
way officials.  The  railway  engineering 
department  of  the  Keystone  Lubricatin.g 
Company,  of  Philadelphia,  Pa.,  has  sys- 
tematically and  conscientiously  tested 
these  boxes  under  varied  and  trying  con- 
ditions with  the  restdt  that  today  they 
can  point  with  pride  to  some  of  the  most 
.-istonishing  results  ever  attained  in  this 
line  of  endeavor.  One  report  of  a  test 
of  Ke\  stone  Truck  lioxes  shows  a  mile- 
age of  about  .'^(XX)  miles  on  2  ozs.  of  Key- 
stone grease,  or  an  equivalent  of  24,000 
miles  per  lb.  per  journal,  and  no  sign  of 
wear  on   brass,  hubdiner.   nor  box. 
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RAILROAD  NOTES. 

The  Great  Xorthern  has  ordered  15.000 
tons  of  rails  from  the  Illinois  Steel  Com- 
pany. 


"I  always  thought"  said 
Old  Jerry  as  he  sniffed  at 
the  particularly  bad  odor 
of  a  salesman's  cigar, 
"that  nothin'  was  as  rank 
as  the  stuff  some  roads 
use  on  the  tront  ends  ot 
their  locomotives. 
"It  used  to  gag  some  of 
the  bovs,"  continued 
Jerrv,"the  ffrst  dayit  was 
put  on  and,  believe  me, 
those  davs  came  thick 
and  fast.  The  blamed 
stuff^  burnt  off'  almost  as 
soon  as  it  was  put  on. 
"  No,  I  never  had  any 
trouble  on  Old  6(S9.  I 
always  used  a  Dixon 
Graphite  preparation  — 
some  of  the  boys  likes  a 
natural  gray  and  some  a 
black  finish  and  some  likes  a 
powder  and  others  a  paste — 
Dixon  makes  'em  all.  Sweet 
and  clean  and  always  lasted 
from  six  to  nine  weeks. 
"Sure  you  can  get  a  testin' 
sample.  Write  as  1  did  and 
ask  for  folder  and  tree  sample 
No.  6q." 

Joseph  Dixon  Crucible  Company 

Established  1827 

JERSEY  CITY    N.  J.  ZF 


The  Pennsylvania  has  ordered  80 
freight  locomotives  to  be  built  at  the  com- 
pany's shops. 


The  Louisiana  &  Arkansas  has  ordered 
4  ten-wheel  locomotives  from  the  Bald- 
win Locomotive  Works. 


The  Western  Maryland  railway  has 
ordered  8,400  tons  of  rails  from  the  Car- 
negie  Steel   Company. 


The  Louisiana  and  Arkansas  has 
ordered  4  ten-wheel  locomotives  from  the 
Baldwin  Locomotive  Works. 


The  Louisville  &  Nashville  will  spend 
about  $20,000  in  enlarging  its  shops  at 
Howell.  Ind. 

The  Atlantic  Coast  Line  has  ordered 
1,000  box  cars  and  300  flat  cars  from  the 
Barney  &  Smith  Car  Company, 


The  Chicago,  Rock  Island  &  Pacific 
have  ordered  25  Mikado  locomotives  from 
the  Baldwin  Locomotive  Works. 


The  Michigan  Central  has  ordered  IS 
six-wheel  switching  locomotives  from  the 
American  Locomotive  Company. 

The  Illinois  Central  has  begun  work 
on  the  extensive  new  shops  to  be 
constructed  at  East  St.  Louis.  111. 

The  Louisville  &  Nashville  has  ordered 
500  gondola  cars  from  the  Mt.  \'ernon 
Car  &  Manufacturing  Company. 


1  he  Baltimore  &  Ohio  is  said  to  have 
placed  orders  for  10.000  tons  of  rails 
with  the  Cambria   Steel  Company. 

The  Missouri  Pacific  is  having  plans 
prepared  for  the  erection  of  a  new  round- 
house and  machine  shop  at  Joplin,  Mo. 


The  Chicago.  Rock  Island  &  Pacific 
has  ordered  1.000  box  cars  from  the 
Western   Steel   Car  &   Foundry  Company. 


The  St.  Louis.  Southwestern  has 
ordered  10  consolidation  locomotives,  .unl 
10  ten-wheel  locomotives  from  the  Bald- 
win Locomotive  Works. 


During  January  of  the  present  year  the 
Illinois  Central  let  contracts  for  55  new 
locomotives  and  6.000.  coal  cars.  The  cost 
will   approximate  $8,000,000. 


The  largest  railway  repair  shop  is  said 
to  be  that  of  the  London  &  Northwestern 
at  Crewe,  England,  where  about  10,000 
men  are  constantly  employed. 


The  Chicago  &  Alton  has  completed 
arrangements  for  building  a  new  round- 
house and  machine  shop  at  Slater,  Mo. 
The  present  machine  shop  will  be  used 
as  a  blacksmith  shop. 

In  addition  to  a  large  number  of  new 
locomotives  in  course  of  construction  at 
the  company's  shops,  the  Pennsylvania 
has  placed  orders  with  the  American  Lo- 
comotive Company  for  40  superheater  con- 
solidation freight  locomotives. 


The  Norfolk  &  Western  has  ordered  40 
Mallet  locomotives  from  the  American 
Locomotive  Company.  These  locomotives 
will  have  cylinders  22  ins.  and  35  ins.  by 
32  ins.,  with  56  ins.  driving  wheels,  and 
will  weigh  about  405.000  pounds. 


The  Duluth.  South  Shore  &  Atlantic 
has  ordered  12  superheater  consolidation 
locomotives  from  the  .American  Locomo- 
tive Company.  These  will  be  adapted  for 
freight  service  and  will  have  cylinders  21 
ins.  by  28  ins.,  with  55  ins.  driving  wheels, 
and  will  weigh  about  185,000  pounds. 


The  Grand  Trunk  is  reported  to  have 
ordered  25  passenger  locomotives  from 
the  American  Locomotive  Company,  50 
Pacific  locomotives  from  the  Baldwin  Lo- 
comotive Works,  10  of  the  same  type  from 
the  Montreal  Locomotive  Works,  and  IS 
switchers  from  the  Canadian  Locomotive 
Works. 


President  Chamberlin.  of  the  Grand 
Trunk  railway,  has  raised  $6,000,000  to 
help  in  the  scheme  of  extending  the 
Grand  Trunk  lines  through  New  England 
to  Boston.  The  interests  opposing  the 
movement  are  large,  and  there  is  con- 
siderable opposition  to  the  plans  of  the 
Grand  Trunk. 

Railroad  companies  are  noted  for  the 
help  they  extend  to  farmers  in  the  regions 
they  traverse.  One  of  the  latest  helping 
hands  has  been  held  out  by  Mr.  W.  W. 
Walker,  general  manager  of  the  Duluth. 
South  Shore  it  .\tlantic.  who  is  loaning 
stump  pullers  to  the  farmers  along  the 
company's  lines  at  the  nominal  rent  of  SI 
i'.n    acre    for    the    land    cleared. 


The  Southern  Pacific  S:  Central  Pacific 
last  month  celebrated  the  tiftiotb  anniver- 
sary of  the  beginning  of  the  -onstruction 
work  of  the  Central  P.nciric  system.  .A 
bron.^c  tablet  was  unvcilci  at  .^acramento. 
Cal  .  on  the  spot  where  Governor  Leiand 
Sant'ord  turned  the  first  shovel  of  earth. 
Fvcry  wheel  on  the  systetn  stopped  for 
five  minutes  on  the  dav  of  the  celebration. 
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Compliment  to  Our  President. 

Dr.  Angus  Sinclair  attended  a  recent 
meeting  of  the  Pittsburgh  Railway  Club 
and  was  dined  by  the  committee  before  the 
ordinary  business  began.  Wlien  the  first 
order  of  business  came  round.  President 
A.  G.  Mitchell  said  :  "Before  taking  up  the 
paper  of  the  evening.  I  wish  to  ask  if  we 
can  have  a  few  words  from  our  fellow- 
member,  that  Grand  Old  Railroad  Man 
of  Xew  York,  the  president  and  editor  of 
Railway  and  Locomotive  Engineering, 
whom  we  have  all  known  by  reputation, 
if  not  personally,  and  whom  it  has  been 
n:y  great  pleasure  to  have  known  for  manv 
years.  I  now  have  the  pleasure  of  intro- 
ducing to  you  Dr.  Angus  Sinclair." 

Dr.  Sinclair,  after  acknowledging  the 
high  compliments  paid  him  by  President 
Mitchell,  said  :  "I  am  one  of  the  oldest  of 
Railway  Club  members,  and  consequently  I 
have  enjoyed  a  great  deal  of  experience 
in  these  club  meetings.  From  what  1  have 
seen  and  learned  of  them  I  consider  that 
they  are  doing  a  wonderfully  useful  work 
for  their  members. 

"We  hear  a  great  deal  nowadays  about 
educational  work.  Education  and  its  needs 
are  repeated  concerning  every  department 
of  industry  and  endeavor,  and  strenuous 
efforts  are  going  on  to  improve  the  educa- 
tion of  all  classes.  In  regard  to  railway 
men  such  as  are  drawn  to  these  meetings, 
I  think  the  railway  clubs  exercise  as  use- 
ful an  educational  influence  as  anything 
that  has  been  tried  for  the  benefit  of  our 
associates  and  friends. 

"When  I  joined  the  Railway  Master 
Mechanics'  .Association  many  years  ago 
there  was  no  railway  club  organized,  and 
it  was  very  difficult  to  induce  members  of 
the  Master  Mechanics'  and  Master  Car 
Builders'  associations  to  take  part  in  dis- 
cussions; but  as  soon  as  the  railway  clubs 
began  to  make  their  training  felt,  there 
was  no  lack  of  speakers  at  any  meetings. 
L'ntil  the  clubs  with  their  social,  homelike 
air  began  to  encourage  members  to  ex- 
press their  views  in  meetings  very  few 
persons  took  active  part  in  the  meetings  of 
the  National  associations.  They  were  most- 
ly plain  mechanics  who  had  not  been  ac- 


cverybody  present.  I  can  look  back  a  few 
years  to  the  time  when  I  heard  some  of 
the  same  fluent  speakers  stumbling  at 
every  sentence,  oppressed  with  the  knowl- 
edge that  people  were  listening  to  their 
words.  Practice,  however,  has  made 
many  of  you  perfect. 

"  -Let  us  reason  together'  is  a  wise  in- 
junction from  a  supreme  source.  But  it 
means  more  than  the  bald  16th  century 
English  expresses.  It  means  let  us  ex- 
change the  knowledge  that  we  each  have 


acquired, 
practice 


That    is    the    purpose    and    the 
if  the  railway  clubs." 


A  Useful  Dog. 
Among  curious  patents  invented  as 
railway  car  accessories  one  reads : 
"Pressure  upon  a  seat  throws  into  gear  a 
reciprocating  gear  head  which  at  each 
backward  movement  interlocks  a  spring 
dog,  which  actuates  the  register  as  it 
swings  over  the  dog.  The  dog  is  im- 
mediately afterwards  forced  down  and 
locked,  ready  to  be  again  released  by  the 
reciprocating   head." 

The  purpose  of  that  invention  is  to 
automatically  register  the  number .  of 
passengers  who  occupy  seats  in  a  car.  It 
makes  no  notes  of  strap  hangers. 

The  dog  is  of  a  species  that  never 
sleeps.  If  the  inventor  can  extend  its 
usefulness  the  success  of  the  animal  will 
be  assured.  The  dog  must  be  trained  to 
grab  the  leg  of  the  man  wdio  twists  him- 
self round  two  seats  and  obtrudes  his 
muddy  feet  into  the  aisle  where  they 
scrape  mud  upon  every  passer  by ;  it  ought 
to  arouse  the  sleeper  who  snores  louder 
than  the  locomotive  whistle :  it  ought  to 
restrain  the  ardor  of  the  butcher  who 
shouts  his  wares  more  than  twenty-five 
times  an  hour:  it  ought  to  bark  at  the 
person  who  insists  on  keeping  a  window 
open  to  admit  smoke  and  cinders.  Should 
these  duties  be  performed  faithfully  for 
six  months  wc  will  suggest  others  to  the 
attention   of  the  faithful  canine. 


Returning  to  Prose. 

Flushed  with  triumph  and  90  degrees  in 
customed  to  expressing  their  views  while      ^y,g   shade,   parched   and   scant   of  breath. 


standing  before  an  audience,  so  they  in- 
stantly became  nervous  and  forgot  what 
they  were  going  to  say.  That  was  fre- 
quently a  loss  of  useful  information. 
Nowadays  I  notice  in  the  lar,ger  associa- 
tions such  as  the  Master  Mechanics,  the 
Master  Car  Builders,  the  Traveling  Engi- 
neers, etc.,  that  whatever  sulijects  come  up 
for  discussion  there  are  plenty  of  speakers 
ready  to  express  their  views,  and  nearly 
always  give  valuable  information  on  sut 
jects  they  are  familiar  with 

"There  is  nn  doubt  that  this  change  is 
due  to  the  training  received  in  railway  club 
meetings.  At  every  meeting  which  T  at- 
tend. I  listen  to  men  giving  out  with  fluent 
speech  information  of  a  valuable  charac- 
ter that  adds  to  the  technical  knowledge  of 


they  stood  upon  the  towering  mountam 
peak  and  surveyed  the  gorgeous  panorama 
that  spread  itself  beneath  them  like  a  two- 
inch  to  the  mile  ordance  map  of  the  whole 
world. 

"There!"  she  exclaimed  angrily.  "We 
have  climbed  all  this  distance  to  admire 
the  beauties  of  nature,  and  we've  left  the 
gkiss  at  home!" 

Tranquilly  smiling,  he  shifted  the  Innch- 
basket  to  the  other  arm. 

"Never  mind,  dear,"  bo  replied. 
"There's  nobody  about.  It  won't  hurt  us 
iust  this  once  to  drink  out  of  the  bottle." 


GOLD 

Car 
Heating 

Lighting 
Company 


Yon    are    working    for    yourself    when 
you  hire  ,'i  gnnd  man  to  work   for  you. 


Maouiscturart  ol 

ELECTRIC, 
STEAM  AND 
HOT  WATER 
HEATING 
APPARATUS 

FOR    RAILWAY    CAM 

VENTILATORS 
FOR  PASSENGER 
AND  REFRIGER- 
ATOR     CARS 

ACETYLENE  SYSTEM 
OF     CAR    LIGHTING 


Send  for  circulir  of  oar  combina- 
tion PRESSURE  AMD  VAPOR 
SYSTEM  OF  CAR  HEATING, 
which  lysteni  autommtiadljr  main- 
tain* about  the  same  temperature  in 
the  car  regardleai  of  the  outaid* 
weather  conditiona 

Main    Office,   Whitehall     Building 

17   BATTERY   PLACE 

NEW    YORK 
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Two   "Thermit"    Welds  on   Engine   Frame. 

Did  You  Ever  Stop  To 
Consider 

the  amount  of  time  and 
money  you  are  wasting  in 
repairing  your  broken  en- 
gine frames  and  other  sec- 
tions of  wrought  iron  and 
steel,  by  using  old  methods? 

Today  327  Railroad  Shops 
are  using  Thermit  for  all 
kincls  of  repair  work  and 
have  discarded  the  old 
methods  of  repairing. 

Mechanical  officials  of 
these  shops  all  agree  that 
the  use  of  Thermit  has 
given  them  better  results 
and  has  saved  thousands  of 
dollars  in  time  and  expense. 

Investigate  the  use  of 
Thermit  for  your  shops. 
You  will  find  that  you  can 
obtain  the  same  results  in 
less  time  and  effect  a  tre- 
mendous saving  in  your  re- 
pair costs. 

SHALL  WE  SEND  OUR  PAMPHLET  No. 
21-B  and  "REACTIONS"? 


GOLDSCHMIDT  THERMIT 
COMPANY 

WILLIAM  C.  CUNTZ,  G«n.   Mfr. 

90  West  Street,  New  York 
432-^3«    Folsom    Street.    San    FrtndMa. 
103    Richmond   St.,   W.,   Toronto.   Out 
7300    So.    Chicago    Ave.,    Chicago. 


DUNER 
CAR    CLOSETS 


DUNER   CO. 


IH-rO!M 


POP  VALVES  AND  GAGES 

The  Qu«lity  Goods  that  L*«t 
,j       The  Aahton  V«It8  Co. 
t271  Franklin  Slr.«».  Borton.  Mm. 

174  No.  Market  St..      Chicago.  111. 


Smoke  the  Great  Prophylactic. 

A  discussion  having  arisen  in  the  New 
^'ork  Evening  Sun  about  smoking  the 
following   letter   appeared: 

I'o  the  Editor  of  The  Evening  Sun.— 
Sir:  The  letters  which  have  recently  ap- 
peared in  your  pages  concerning  smoking, 
Tioves  me  to  say  a  few  words  about  an- 
other kind  of  smoke,  for  which  I  never 
heard  a  good  word  said  by  public  writers 
— that  is  coal  smoke. 

When  steam  furnaces  first  came  into 
use,  a  certain  portion  of  the  public  im- 
mediately demanded  that  coal  should  be 
burned  with  entire  absence  of  smoke,  be- 
cause they  alleged  the  black  fumes  were 
dangerous  to  health.  (Merely  alleged.) 
Discussing  smoke  preventing  appliances 
has  been  part  of  my  business  for  many 
years,  consequently  I  am  particularly 
familiar  with  what  has  been  said  and 
done  on  that  subject. 

I-"or  many  years  the  opponents  of 
smoke  objected  to  its  fumes  on  the 
ground  that  "  defiled  buildings,  anointed 
the  people's  clothes  with  soot  and  dam- 
aged vegetation.  Of  late  years,  since 
Chicago  an''  other  places  have  under- 
taken a  crusade  against  smoke,  they  have 
introduced  the  argument  that  smoke  is 
injurious  to  health  and  causes  a  variety 
of  dangerous  diseases.  My  experience 
goes  to  prove  that  smoke  is  a  prophylactic 
which  protects  the  human  form  divine 
from  various  diseases. 

.A.S  a  railway  engineer  and  engine  house 
foreman  for  many  years  I  spent  a  great 
deal  of  time  in  roundhouses  which  in 
winter  were  notorious  for  smoke,  and  I 
found  the  workmen  particularly  healthy. 
When  the  underground  railways  in  Lon- 
don were  operated  by  steam  locomotives, 
which  burned  soft  coal,  the  atmosphere 
was  generally  dense  with  smoke,  and  it 
is  a  well  known  fact  that  tlie  trainmen 
and  others  employed  in  the  old  subways 
were  celebrated  for  the  robust  health 
they  enjoyed.  That  fact  was  mentioned 
once  to  my  knowledge  in  the  directors' 
annual  report.  I  have  known  men  who 
were  employed  all  day  working  in  long 
smoky  tunnels  and  they  were  noted  as 
being  particularly  healthy  incn.  When 
people  denounce  smoke  as  being  danger- 
ous to  health  I  demand  some  proof. 
.\nc.us  Sinclair, 
Editor    LocoMOTi\-E    Exc.ixeerinc. 


and  recently  we  secured  a  trial  order  from 
the  Illinois  Central,  at  Waterloo,  la.,  as 
a  result. 

The  cleaner  was  tested  out  and  was 
found  so  far  superior  to  other  means 
of  removing  scale  from  arch  tubes  that 
;.n  order  was  immediately  placed  with  us 
for  twelve  more  Deans. 

Over  half  a  dozen  of  tlie  principal  rail- 
roads have  now  tested  the  Dean  in  arch 
tubes  and  have  adopted  its  use. 
Yours  truly. 
The  Wm.  B.  Pierce  Co., 
Howard  E.  Gansworth,  Adv.  ^Igr. 


Dean  Boiler  Tube  Cleaners. 
The  coming  of  February's  issue  of  R.ml- 

W.W    .\XD    LOCO.MOTIVE    ExGINEERINT,    to    the 

writer's  desk  reminds  him  of  a  little  piece 
of  news  which  may  interest  yo>i. 

You  know  that  we  have  for  some  time 
been  making  Dean  Boiler  Tube  Cleaners 
for  use  in  locomotive  arch  tubes.  In  the  lir.^t 
few  tests  made  of  this  cleaner  in  cleaning 
arch  tubes  it  proved  a  distinct  success. 
So  we  decided  to  advertise  the  fact  in 
R.NJLW.w   AND    Locomotive    ExoiXEERixfi. 


Getting  a  Raise. 

A  year  ago  a  manufacturer  hired  a  boy. 
For  months  there  was  nothing  noticeable 
about  the  boy  except  that  he  never  took 
his  eyes  off  the  machine  he  was  running. 
A  few  weeks  ago  the  manufacturer  looked 
up  from  his  work  to  see  the  boy  standing 
beside  his  desk. 

"What  do  you  want?"  he  asked. 

"Want  me  pay  raised." 

"What  are  you  getting?'' 

"T'rce  dollars  a  week." 

"Well,  how  much  do  you  think  you 
are  worth?" 

"Four  dollars." 

"You  think  so,  do  you?" 

"Yes,  sir,  an'  I've  been  t'inkin'  so  for 
t'ree  weeks,  but  I've  been  so  blamed  busy 
I  ain't  had  time  to  speak  to  you  about  it." 

The  boy  got  the  raise. 


Business  Is  Business. 
"But  look  here,"  said  the  indignant 
antiquary.  "In  my  article  on  Early 
Grecian  sculpture  I  distinctly  mentioned 
Phidias.  Why  has  his  name  been  deleted  ?" 
The  editor  smiled  quietly.  "When,"  he 
said,  "you  find  old  man  Phidias  getting 
his  work  advertised  in  this  paper  under 
half  a  dollar  a  line  you  come  right  around 
and  let  me  know." 


A   Common   Swindle. 

Patrick  Murphy,  while  passing  down 
Tremont  street,  was  hit  on  the  head  hy  a 
brick  which  fell  from  a  building  in  process 
of  construction.  One  of  the  first  things 
be  did  after  being  taken  heme  and  put  to 
bed  was  to  send  for  a  lawyer. 

A  few  days  later  he  received  word  to 
call,  as  his  lawyer  had  Settled  the  case. 

lie  called  and  received  five  crisp  new 
?100  bills. 

"How  miich  did  y,  n  set"-"  he  asked. 

"Two  thousand  .!  Ilirs,"  answered  the 
lawyer. 

"Two  thousand  ir.d  you  give  me  ?300? 
Say.  who  got  hi;  hy  tliiit  brick,  you  or 
nie?" 


It  is  a  very  :■.•:■. n!  ira'ur  for  us  to 
quarrel  with  re?'.;!-  AMi:it  we  should 
do   is   to   remc'ly   ibo   'M'.'-e. 
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BooRs,  Bulletins,  Catalogues,  Etc. 


The  Report  of  the  Proceedings  of  the 

Forty-Sixth  Annual  Convention  of 

the   Master   Car   Builders' 

Association. 

This  is  a  volume  of  983  pages  besides 
folded  plates  one  inch  thick.  It  is  the 
most  formidable  annual  report  we  have 
ever  seen  and  must  represent  a  wonderful 
amount  of  painstaking  work  on  the  part 
•  of  Secretary  Taylor.  .\  careful  e.Kamina- 
tion  of  the  book  convinces  us  that  keen 
editorial  work  has  been  devoted  to  get- 
ting out  such  a  voluminous  report  prac- 
tically free  from  typographical  and  tech- 
nical blunders.  Our  space  will  not  permit 
us  to  give  even  a  summary  of  the  con- 
tents of  the  report.  What  has  been  press- 
ing upon  our  mind  during  the  labor  of 
examining  the  book  is  that  the  secretary 
ought  to  have  his  salary  raised. 


form  of  graphite  with  its  many  other 
forms  and  uses.  If  you  are  particularly 
interested  in  graphite  products  you  are 
invited  to  send  for  a  copy  of  tliis 
catalogue. 


The  Stock  Exchange. 

"The  Stock  Exchange  from  Within."  is 
the  title  of  a  new  book  by  William  C.  Van 
Antwerp,    and    published    by    Doubleday, 
Page  &  Company,  New  York.     It  extends 
to   237   pages,   and   is   not   only   the   best 
exposition  of  the  methods  in  vogue  in  the 
New    York    Stock    Exchange,   but    is    the 
defence  of  the  means  and  methods  in  use 
in   that   great   financial   center.      In    some 
respects   the  book   is  the   first  one  of   its 
kind   ever  published,  and   those  who   are 
interested    in    such    matters    should    read 
this  book.     It  is  a  challenge  to  the  critics, 
who  are  numerous,  and  mostly  always  ill 
informed.    It  is  tlie  work  of  an  individual 
member    of    high    courage,    and    uncom- 
monly gifted  in   clearness  of  expression. 
Tlie  Stock  Exchange  may  have  its  faults, 
but  it  deserves  fair  play,  and  the  man  or 
set  of  men  w!io  care  to  refute  the  argu- 
ments of  the  book  have  a  big  work  before 
them.      The    book    is    finely    printed    and 
bound,     and     contains     several     excellent 
reprr.ductions  f.f  pliotosraphs.     The  price 
is  S1..-0. 


Management  of  Saws. 

This  is  the  third  edition  of  this  popular 
work  by  Robert  Grimshaw.     It  is  revised 
and  enlarged  and  is  a  practical  treatise  on 
filing,      gumming,      swaging,     hammering 
and  brazing  band  saws ;  speed,  power  and 
work  to  operate  circular  saws,  etc.     Di- 
rections are  given  for  fding,  setting,  join- 
ing,   straightening     and    polishing    hand, 
butchers',     band    and     circular     saws.     It 
tells    what    files   to   use   and   gives    useful 
hints    for    the    repairing    and    caring    for 
saws,     treats     of     home-made     sets     and 
clamps,    emergency    repairs,    etc.     Tables 
of    proper    shape,    pitch    and    set    of    saw 
teeth,  as  well  as  sizes  and  number  of  teeth 
of  various  saws  are  included.     The  book 
is   well   illustrated   and   should   be   of   as- 
sistance   to    anyone    who    has    charge    of 
saws  or  who  uses  saws  for  any  purpose. 
It  contains  over   130  pages,  size  4  x  6' s 
inches,    bound    in    cloth    with    gilt    title. 
Price,  $1.     Published  by  the  Xorman  W. 
Henley      PuWishing      Co..      1.^2      Nassau 
street.  New  York,  X.  Y. 


The  Lohmann  Company 

so    CHuiroH    S-t. 

Owners  of  the 

LOHMANN 
PATENTS 


For  the 


Permanent  protection 
of  Ferric  Articles 


Mica  headlight  chimneys  are  an 
established  fact.  We  now  have  a 
aew  form  of  lantern  globe  to  offer 
that  will  prove  equally  as  economi- 
cal and  efficient.  STORES  MICA 
COMPANY,  Owego,  N.  Y. 


Dixon's  Catalogue. 

Tlic  largest  and  most  coniplete  pr.idtic- 
tion  catalogue  ever  issued  by  the  Joseph 
Dixon  Crucible  Company,  jersey  City, 
N.  J.,  is  now  being  mailed  to  the 
thousands  of  manufacturers,  jobbers,  pur- 
chasing agents  and  others  interested  m 
graphite,  crucibles,  paint.  lubricants  pencils 
and  the  other  producii'.ns  of  the  Dixon 
Crucible  Company.  Th..ui;h  over  one  hun- 
dred pages  of  type  an.l  illustrations  are 
used,  this  catalogue  do<  s  not  attempt  to 
carry  a  full  description  of  tlie  entire  Dixon 
line  and  only  a  few  of  the  many 
hundreds  of  Dixon's  .Xmcrioan  Graphite 
Pencils  are  listed.  The  Dixon  Company 
attach  a  peculiar  value  to  their  produc- 
tion catalogue  inasmuch  as  it  serves  to 
acquaint   those  who  arc  already  users  of 


Interstate  Commerce  Commission. 

The  final  report  of  the  Block  Signal  and 
Train    Control    Board    to    the    Interstate 
Commerce  Commission  has  just  been  pub- 
lished and  is  of  unusual  interest,  as  it  is, 
perhaps,   the   most   exhaustive    report   yet 
published    on    the    subject    of    automatic 
train    stops,    the    investigation    of    which 
was  one  of  the  two  chief  purposes  aimed 
::t  in  the  establishment  of  this  board.  New 
.■md  valuable  data  concerning  it  are  being 
evolved  in  regard  to  the  subject,  and  the 
most   serious  attention   is  being  given   to 
It   by   competent    engineers,   so   that   both 
the    science    and    the    art    are    being    de- 
veloped   along   more    practical    lines   than 
formerly.     It  is  very  much  to  be  regretted 
that  the  chief  stimulusto  these  efforts  lies 
in   the   recurring  collisions   due  to  causes 
that    these    devices    are    intended    to    pre- 
vent.    It   is  not  our  purpose  to  recur  too 
frequently   to  these   painful   disasters.      It 
is  om-  province  to  do  all  that   we  can  to 
aid  in  their  prevention,  and  t.i  this  end  wr 
earnestly    urge    a    careful   iierusal    of   the 
final    report    of    the    board    referred    to, 
which,    we   are   of   opinion,   has    done    its 
work  in  a  way  not  common  U<  semi-poli- 
tical  bodies,   and   from   the   wide   pulilica- 
tion  of  the  report  we  arc  conviuoc'd  that 
some  real  good  will  come. 

Little  minds  are  tamed  and  subdued  by 
misfortune,   but   great   minds    rise   above 
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Permanent  Manufacturers'  Exhibit 

Railway  Supplies  and  Equipment 

Notes  of  the  Exhibits  and  Meetings 


Ironclad  Water  Gauges. 

The  Sargent  Company,  Fisher  building, 
Chicago,  e.xhibit  full  details  of  the  Iron- 
clad water  gauges,  the  chief  feature  of 
which  is  the  finely  tempered  curved  plate 
glass  with  its  interwoven  wire  incsh.  It 
successfully  withstands  all  shocks  and 
stresses  from  bursting  of  tubular  glasses 
under  ma.xinnim  steam  pressure,  the  most 
destructive  of  which  are  the  -expansion 
force  of  steam  suddenly  released  from 
the  tube,  the  impact  of  glass  fragments 
at  high  velocity  and  the  sudden  rise  of 
temperature,  due  to  the  escape  of  steam 
and  water  from  the  boiler.  It  combines 
the  quality  of  affording  a  clear  view  of 
the  glass,  without  allowing  the  rcmntest 
possibility  of  accident. 


Oxy-Acetylene  Welding. 

The  .A.nderson  Manufacturing  Com- 
pany. Tulsa,  Okla..  with  factory  and  dem- 
onstrating plant  at  CofTeyville,  Kan.,  ex- 
hibit a  complete  plant  which  is  portable, 
l-eing  mounted  on  steel  trucks,  and  de- 
signed for  foundries,  machine  shops, 
boiler  shops  and  repair  shops.  The  ap- 
paratus is  designed  for  welding  aluminum, 
brass,  bronze,  copper,  cast  iron,  cast 
steel,  iron  and  steel.  It  carries  e.xtension 
torch  and  produces  pure,  cool  gases  and 
neutral  flame,  and  has  conspicuously 
proved  its  ready  adaptability  to  reclaim 
imperfect  castings,  repairing  broken  or 
cracked  castings  of  any  kind  of  metal. 
h  is  also  adapted  for  cutting  steel  rails. 
lii]u'   in   .•iny   design.      It   removes   sections 


lc^•^t  luth  tile  ballast  and  wouilen  tics 
combined.  It  has  the  double  advantage 
of  maintaining  a  perfect  alignment  both 
in.  surface  and  gauge.  After  long  usage 
the  steel  has  a  scrapping  value.  The 
led  will  never  settle  in  soft  ground.  It 
is  perfectly  water  tight.  The  model 
shows  the  complete  design  which  has 
been  thoroughly  tested  and  strongly  ap- 
proved by  practical  railway  men  who 
have  examined  it  and  watched  it  in  the 
track.  The  complete  details  will  be  fur- 
nished by  the  inventor  to  all  interested 
who  mav  not  have  an  opportunity  to  ex- 
amine the  model  in  the  exhibition. 

l-'ull  particulars  will  also  be  furnished 
on  application  to  the  company's  offices  at 
mueficld,  \V.  Va, 


VIEW   OF   K.NRPEX   BUILDIXG   .\XD   VICINITY,   ClllC.Sno.    11. r.. 


Valve  Stem  Packing. 
The  .\merican  Piston  Company.  Indian- 
apolis, Ind.,  exhibit  a  variety  of  samples 
of  Grapho-Metal  packin.g.  This  packing 
has  the  rare  quality  of  self-lubricating, 
and  of  great  durability,  whicli  is  owing 
to  the  substantial  nature  and  the  heat- 
resisting  qualities  of  the  metal  and  the 
efficiency  of  the  lubricant  incorporated  in 
it.  It  is  made  up  into  divided  rings,  is 
quickly  applied  and  requires  very  little  at- 
tention. It  is  adapted  for  piston  rods, 
valve  stems,  throttles,  injectors,  valves 
and  water  glasses,  and  can  readily  and 
permanently  be  applied  on  any  train 
from  the  pilot  to  the  t.iil  light.  It  has 
met  every  requirement  and  has  been  in 
continuous  use  in  severe  service,  without 
renewal,  in  many  cases  over  six  years. 
The  company  will  furnish  full  particulars 
and   price   lists   on    application. 


of  boilers.  It  will  cut  out  a  24-inch  circle 
of  }/2-inch  boiler  steel  in  about  six  min- 
utes. It  will  readily  save  many  pieces  of 
machinery,  weld  flue  sheets,  engine  or 
truck  frames,  cast-iron  headers,  super- 
heater headers,  and  has  even  had  its 
merits  tested  in  welding  a  hand  hammer 
broken  through  the  eye.  Xo  filing  or 
dressing  is  required  after  the  completion 
of  the  weld.  As  a  labor  saver  it  is  a 
areat   success. 


Coffman's   Permanent  Way. 

A  full-sized  model  of  ColTman's  perma- 
nent way,  invented  by  W.  IT.  CotTman, 
Bluefield,  W.  Va..  is  on  exliibition  and 
is  attracting  much  attention.  It  consists 
of  a  reinforced  compacted  monolithic  bed 
or  permanent  way.  and  is  a  support  for 
the  rails  and  rail  chairs.  The  chairs 
take  the  place  of  tie  plate.    The  beds  rep- 


Railway  Water  Appliances. 

Tlic  United  -States  Wind  lin.sine  and 
Pump  Company,  Batavia,  III.,  have  been 
established  for  nearly  sixty  years  and 
have  perfected  many  devices  for  the 
handling  and  storage  of  water.  Their 
exhibit  of  windmills  of  wood  and  steel 
is  oi  the  highest  type  of  mechanical 
construction  and  efliciency.  They  are 
self-,governing  in  storms  and  autom.itic 
in  action.  They  are  very  economical  in 
pumping  water  at  small  stations  as  w  e!l 
as  for  stockyard  purposes.  They  also 
manufacture  hand  pumps  lor  station 
platforms,  yards  and  cisterns.  The 
well-known  Curtis  power  pump  i<  ex- 
clusively their  product.  Their  wooden 
water  tanks  have  become  a  standard  by 
which  all  other  tank  work  is  gauged. 
It  is  claimed  that  the  company  annually 
turTi   out   more   railroad   tank?   than   all 
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other  mamilacturers  combined.  All 
kinds  of  tank  fixtures,  besides  special 
appliances  peculiar  to  individual  rail- 
roads are  made  by  the  company.  In 
this  connection  steel  towers  for  sup- 
porting tanks,  and  water  columns  and 
stand  pipes  are  too  well  known  to  re- 
quire any  extended  notice.  The  same 
may  be  said  of  their  switch  stands, 
semaphore  signals  and  semaphore 
switch  stand.s.  This  latter  line  of  ap- 
pliances was  added  only  a  few  years 
ago,  but  is  already  meeting  with 
marked  success.  The  material  and 
workmanship  are  excellent. 


the  troubles  incident  to  the  use  of  iron 
cocks  or  blow-ofT  lines  of  the  plug  stick- 
ing. The  wrench  is  on  the  small  end  of 
these  plugs,  and  the  spring  takes  up  all 
wear  of  the  plug.  The  stiffness  is  en- 
tirely relieved.  Besides  these  are  a  full 
line  of  valves  and  fittings  for  the  locomo- 
tive, all  of  much  importance  to  rail- 
way men. 

United   States   Metallic   Packing 
Company. 

The  United  States  Metallic  Packing 
Company,  of  Philadelphia,  Pa.,  have 
largely  increased  their  number  of  articles 


equipped  with  self-oiling  wheels  and 
bearings,  insuring  easy  running  and 
long  life.  The  nose  piece  and  side  bars 
are  forged  in  one  piece  of  open  hearth 
steel,  thereby  forming  one  solid  frame. 
There  are  no  welds  to  break  and  no 
bolts  to  contend  with.  The  cross  bars 
are  hung  over  the  sides  of  the  truck 
frame  and  are  strongly  riveted  to  the 
frame.  The  ends  of  the  truck  frame 
are  forged  into  pockets  to  receive  the 
wooden  handles,  which  are  preferable, 
as  they  overcome  the  vibration.  The 
truck  weighs  less  than  a  wooden  truck. 
The  wheels  and  bearings  are  made  from 
open  hearth  machine  steel  and  journals 
are  carefully  turned  to  size.  The  trucks 
are  made  in  a  variety  of  forms  to  suit 
every   conceivable   purpose. 


ZAST  AISLK,  PERM.XNENT  M.\NUF.\CTURERS'  EXHIBIT. 


Crane  Company. 

The     Crane     Company,     Chicago,     111., 
show    a   working   Cranetilt   trap    exhibit, 
comprising  a  boiler,  an  open  tank.  Crane- 
tilt    direct    return    trap,    Cranetilt    lifting 
trap  and  a  non-return  trap.     The  boiler 
operates   with    air   pressure    for   air   lines 
supplied  by  the  Karpen  building  througli 
a    regulating    valve    with    pressure    "f    SO 
lbs.,  and  on  the  low  pressure  of  the  valve 
20   lbs.  ■  The   gauges   and    gauge   glasses 
show  the  movement  of  the  water  nut  of 
the  boiler,  and  when  the  return  trap  is  in 
operation    the    water    gauge    glass    sIk.ws 
the    movement     of    tlie    water     iiu..    the 
boiler.      The    indical.ir,    .me    nf    ihe    latvr 
and  more  improvements  in  tlie  incchanisni 
of  the   traps,   provides   means   ulureliy   a 
jilant  with  a  large  miinbcr  of  traps  scat- 
tered over  a  large   area   can   be   watched 
very  closely  and  will  avoid  any  tamper- 
ing without  close  insiieriiMii  and  avoids 
much   of   the   care  and  lali.T   lucvsai-y 
before     the     introduction     ..i     Cr.inetilt 
traps. 

There  are  also  blow-.lT  vaU.s  ,,i  ahAw. 
angle  and  otlier  pattirr.s  U<r  use  on 
power  plant  boilers.  TIu'm'  valvis  are  nl 
ferroslcel.  Str.aiglit-way  l.l'.w-otT  cocks 
with  conipensatinii  s|)rinK  are  alsc.  on  ex- 
liibition.      'I'hese   cocks   entirely   overcome 


exhibited  in  the  Permanent  Manufactur- 
ers' Exhibit,  and  the  company's  display 
of  articles  is  attracting  much  attention. 
Especially  noticeable  is  the  King  and 
Multi-angular  types  of  metallic  packing 
ior  locomotive  piston  rods,  valve  stems 
and  air  pumps.  The  Gollmar  pneumatic 
locomotive  bell  ringer,  thousands  of 
which  are  in  use,  are  also  on  exhibition, 
together  with  pneumatic  track  Sanders  of 
tlie  well-known  Leach  and  other  types. 
There  is  also  a  collection  of  indestruct- 
ible oil  cups  for  rods,  guides  and  rocker 
boxes,  etc.  The  oil  cups  are  very  suli- 
stautial  and  the  prices  are  very  clie.ap. 
Various  designs  of  cotton  swalibing  for 
locomotive  piston  rods  and  valves  are 
also  exliibilcd.  the  wliolo  forming  a  very 
ii  toresting    and    important    exhibit. 


American    Steel   Trucks. 

Tlie  St.  Louis  Truck  and  Manufactur- 
ins  Company.  St.  Louis,  Mo.,  have  been 
engaged  in  the  manufacture  of  .\men- 
can  steel  trucks  for  over  a  year  and  the 
trucks  have  lieen  in  general  use  by  many 
of  the  leading  railroads  and  are  meeting 
tlie  requirenunts  of  the  service  admir- 
ably Tliey  easily  outlast  a  half  dozen 
w.M.dcii  trucks,  and  are  not  much  dearer 
than      a      wooden      truck.        Tliey      are 


Car   Foreman's   Association. 

At    the    montlily    meeting    of    the    Car 
Foremen's    Association,    held    in    the    as- 
sembly  hall    of   the    Karpen    building   on 
February  10,  Mr.  Bruce  V.  Crandall  de- 
livered   a    very    interesting    address    on 
"Keeping    the    Car    Between    the    Engine 
and   the   Caboose."     Mr.   Crandall   justly 
claimed   that   it   is   very   evident   that   the 
earning  power  of  freight  cars  rightly  con- 
structed and   equipped   is   being  lessened, 
due   to  the   fact   that   all   grades   of   cars 
are    being    handled    in    interchange    with 
them.     The  ability  to  take   a   train  over 
the  road  is  limited    (leaving  the  locomo- 
tive out  of  consideration)   by  the  poorest 
car  in  the  train.     Such  a  car  in  a  train 
otherwise  consisting  of  good   cars,  prop- 
erly  equipped   throughout,    will   limit   the 
service  efficiency  of  the  entire  train.  Such 
a   car   is   the    "weak   link   in   the   chain." 
Such  cars  may  even  at  times  cause  seri- 
ous disaster  which,  of  course,  is  tremend- 
ously   expensive.     Keeping    the    car    be- 
tween the  engine  and  the  caboose  really 
demands   that    no    car    owner    should   be 
permitted  to  force  what  are  often   really 
trouble-making  vehicles   into  general  cir- 
culation.     Such    cars    as    these    running 
about  the  country  are  like  disease  germs; 
they   carry   disaster    with    them.      It    is   a 
(|uestion  if  railways  which  spend  thought 
and     money    to    get    good     and    efficient 
eqripment  should  be  oblised  to  admit  to 
their    lines    and    into    their    trains,    cars 
\vhich    work    directly    against    that    effi- 
c'cncy.  and  are  constant  elements  of  dan- 
s:<r.  let  aime  Iremendous  expense.     Cars 
offered    in     inter,  hange    are    required    to 
ci'ine  up  to   a   certain   standard,   not  per- 
haps the  highest,  but  at  least  a  good  com- 
mercial   standard.      Chronic   cripples    and 
disease    breeders    should    be    quarantined 
against.      They    are    respousible    for    the 
l.irce.st   percentasje  of  tlic   delay?  to  traf- 
Cic.   nn.l   what    is    pcrio.lir.dly   called   "car 
shortage." 

The  complete  address  has  been  issued 
in  pamphlet  form,  and  copies  may  be  had 
by  the  interested  on  application  to  the 
secretary  of  the  association. 
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On  the  Intercolonial  Railway  of  Canada 


The  accompanying  illustration  shows  a 
view  of  the  Ocean  Limited  train  on  the 
Intercolonial  Railway  of  Canada  drawn 
by  one  of  the  Pacific  flyers,  of  which 
there  are  a  large  number  in  service  on 
the  road.  The  equipment  generally  is  of 
the  best,  and  the  perfect  working  of  the 
road  with  its  rapidly  growing  trafTic,  and 
its  almost  complete  freedom  from  serious 
accidents    in    a    country    abounding    with 


for,  we  would  not  care  to  venture  an 
opinion.  Suffice  it  to  say  that  the  Inter- 
colonial is  a  model  in  its  way,  from  which 
many  larger  roads  might  well  take  many 
lessons. 

There  are  now  nearly  1,700  miles  of 
road  in  operation  of  the  standard  4  ft.  S'A 
ins.  gauge,  with  397  locomotives,  447  pas- 
senger cars,  and  12.025  freight  and  mis- 
cellaneous cars.     There  are  also  78  snow 


among  picturesque  French-Canadian 
villages,  after  which  the  romantic  and 
beautiful  scenic  wonders  of  the  mountain- 
ous districts  is  passed  until  Dalhousie  on 
Chalein  Bay  is  reached.  Here  the  great 
moose  hunting  and  big  game  territory  be- 
gins. A  string  of  thriving  towns  has  re- 
cently sprung  up  all  along  the  road 
through  Xew  Brunswick.  At  Moncton 
the   strange  tidal  phenomenon  known  as 
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great  natural  difficulties  in  railro.id  c<m- 
struction  and  maintenance,  together  with 
frequent  severe  climatic  conditions,  arc 
excellent  illustrations  of  the  success  of 
governmental  management  of  a  railroad. 
Whether  the  same  success  coulfl  be  ob- 
tained under  government  control  in  the 
United  States,  with  its  ever  changing 
kaleidoscope  of  political  parties  and  fac- 
tions,   whose    leaders    must    be    provided 


plows  occasionally  in  service.  There  arc 
also  many  steamer  connections  for  hun- 
dreds of  miles,  the  road  traversing  tlic 
most  varied  and  inviting  scenery. 

Starting  at  Montreal,  the  Intercolonial 
crosses  the  Victoria  Jubilee  Bridge  on  the- 
St.  Lawrence,  and  takes  the  shortest  route 
to  Quebec  which  is  full  of  historic  interest. 
Passing  along  the  southern  shore  of  the 
St.    Lawrence    the    road    makes    its    way 
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>C'!ia,  at  Sydney,  which  together  with 
X.irth  Sydney,  is  rapidly  becoming  a 
urcat     commercial     ccnicr.     .\      separate 
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branch  runs  south  througli  tlic  center  of 
Nova  Scotia  to  Halifax.  This  is  the 
headquarters  of  the  Canadian  Naval 
service,  and  until  recently  the  British 
North  American  Naval  Station.  It  is  now 
garrisoned  by  Canadian  troops.  The  en- 
tire route  from  Montreal  to  Halifax  or 
Sydney  is  of  surpassing  interest  and  the 


Two  sixty-ton  electric  cranes  liandle 
Iccomotives  and  all  material  needed  in 
repairing  the  same.  The  machine  shop 
proper  is  divided  into  two  bays,  each 
served  by  a  ten-ton  traveling  electric 
crane.  These  serve  every  machine  tool, 
thereby  abolishing  hand  and  air  cranes 
and  leave  the  shop  light  and  iipen. 


TWO    SIXTY-TON    ELECTRIC    OVERHEAD    IF 
WEIGHING    120   TONS.      I.    C. 

road,  and  equipment,  .ts  we  have  already 
stated,  is  among  the  very  best  in  North 
America. 

In  regard  to  the  principal  repair  shops 
which  are  located  at  Moncton,  it  will  be 
recalled  that  they  were  completely  de- 
stroyed by  fire  in  1906,  and  plans  were 
immediately  made  for  extensive  works 
which     now     mmpleted     are     amoncr     the 


;\\tLI\G  CR\NLb   IIFTING    \  LOloMDTU 
R.   SHOPS,   MONCTON,   N.    B. 

The  brass  and  tool  room  is  situated  on 
the  northwest  side  of  the  machine  shop, 
and  compares  favorably  with  the  old 
shop,  having  3.800  sq.  ft.  more  floor  space. 
The  brass  foundry  adjoins  and  between 
tlie  two  are  placed  racks  for  storing  the 
castings  on  their  way  to  the  brass  room. 
In  the  tool  room  where  small  tools  are 
stored    is   located    a    grinding   department. 


tlie  cars  are  placed  for  transfer  to  or 
from  either  shop  or  to  the  yard.  This 
out-door  table  is  placed  well  above  the 
ground,  so  as  to  be  clear  of  snow. 

The  freight  car  repair  shop  is  arranged 
to  accommodate  42  cars  and  the  adjoin- 
ing planing  mill  is  203  feet  by  82  feet. 
Only  heavy  lumber  for  freight  and  pas- 
senger cars  is  handled  here  All  of  the 
new  machines  and  also  quite  a  number  of 
tile  old  machines  are  driven  by  separate 
ni  tors :  some  of  the  related  machines  are 
^r  uped.  The  power-house,  203  feet  by 
ii2  feet,  is  divided  into  two  parts,  and  in 
c  ne  is  placed  three  boilers  of  500  horse 
1  (iwer  eacli,  and  two  fans  for  supplying 
heated  air  to  tlie  blacksmith  and  freight 
Lir  repair  sliups.  In  the  other  part  of 
the  power  house  two  500  horse  power 
t  mdem  gas  engines  direct  connected  with 
1 10  kilowatt  generators  supply  power  to 
shops.  An  air  compressor  of  2,000 
ibic  feet  per  minute  capacity  supplies 
ir  for  all  pneumatic  purposes. 
The  boiler  shop,  225  feet  by  100  feet,  is 
e(iuipped  with  a  35-ton  travelling  electric 
crane  and  a  full  complement  of  the  latest 
nnchinery.  A  10-ton  crane  is  also  in 
I  eration  on  one  side  of  the  shop.  The 
^mith  shop.  375  feet  by  75  feet,  is 
equipped  with  furnaces  operated  by  natu- 
ral gas  which  has  been  found  a  short 
distance  away.  There  are  24  forges 
arranged  in  pairs  and  5  large  single 
forges.  A  number  of  steam  hammers 
are  in  operation.  The  smoke  is  carried 
out  beneath  the  floor  by  the  down  draft 
system,  leaving  the  shop  entirely  clear  of 
Miioke. 

The  planing  mill  is  situated  convenient 
to  the  passenger  car  shop  and  freight 
car    shop.     The    locomotive    shops    com- 


\K  srini's  OF  Tin:  ixtercoi.om.m.  r.mi.w.w.  moncton,  n.  b. 


largest  and  best  equi|>i>eil  sliojis  in 
America.  Tlie  locomotive  erecting  shop 
is  375  feet  Ijy  80  feet,  and  is  tnorc  tlian 
twice  as  large  as  the  old  shfijis  and  is  ar- 
ranged in  departments  each  caring  for 
certain  similar  parts  of  rolling  stock. 
The  machines  arc  mostly  motor  driven. 
The  pits  are  placed  at  an  an'.^le.  or  her- 
ring   bom-     fashion    to    ecoiionnzc     space. 


new    departiiieiit    wherein    new 
made    and     th.ise     in     use     re- 


This 

tools 

ground. 

The  passenger  car  and  paint  shops 
Comprise  two  buildings  eacli  3t)l  feet  by 
100  feet  and  are  built  to  handle  34  pas- 
senger cars;  22  was  the  capacity  of  those 
sliops  destroyed  by  lire.  F.etweeii  tlie 
sIio]is  iv  placed  a  travebiit:  table  on   which 


prise  the  macliiiie  sliop  and  annex,  boiler 
shop,  boiler  erecting  shop,  engine  erecting 
sliop,  and  smitli  shop,  all  under  one  roof. 
The  four  latter  shops  are  parallel  to  the 
main  line,  Init  at  right  angles  to  the  ma- 
chine shop, 

A  notable  feature  in  connection  with 
llie  engine  erecting  shop  is  the  arrange- 
ment i>f  tlie  pits.     The  main  \nx   runs  al- 
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most  the  entire  length  of  the  shnp,  while 
the  track  is  continued  across  the  machine 
and  passenger  car  shops  into  the  paint 
shop,  where  locomotives  may  be  painted 
should  the  erecting  shop  be  cruwded. 
The  side  pits  are  all  laid  at  an  oblique 
angle  to  the  main  pit,  and  this  arrange- 
ment provides  greater  facilities  tor  stri])- 
ping  and  rejiairing  engines. 

The  Intercolonial  has,  in  addition  to 
the  large  repair  shops  at  Moncton.  other 
shops  at  River  <lu  Loup  ;ind  the 
Prince  Edward  Island  Railway,  which  is 
a  part  of  the  Government  Railways  sys- 
tem, and  operated  by  the  same  manage 
ment  and  officials  with  head<niartcrs  in 
Moncton  with  large  repair  shops  at  Char- 
lottetown.    Prince    Edward    Islahd. 

At  the  Moncton  shops  the  output  is 
fifteen  general  locomotive  repairs  and  re- 
builds per  month,  and  the  passenger  car 
repairs  are  about  25  and  the  freight  car 
repairs  about  2,000  per  month.  Some  car 
building  is  also  done,  about  100  frciglu 
cars  per  year  being  turned  out   recently. 

The  Producer  Gas  Plant  supplied  by 
R.  D.  Wood  Co..  has  been  shut  down,  as 
natural  gas  has  been  discovered  near 
Moncton,  and  is  being  used  in  the  W'est- 
inghouse  gas  engines,  and  also  in  all  the 
furnaces  in  the  blacksmith  and  lioiler 
shops  and  brass  foundry. 

Power  is  being  generated  by  the  gas 
engines  for  1.167  cents  per  k.  w.  hour 
at  the  switchwoard  for  operation  and 
fuel,  the  cooling  water  forming  a  large 
part  of  this  at  about  .225  cents  per  k.  w. 
hour.  These  engines  are  giving  perfect 
and  satisfactory  service,  and  have  been  in 
use  three  and  one-half  years,  the  last 
three  months   on   natural   gas. 


a  continuous  line  the  tracks  that  go  to 
make  up  its  total  would  reach  from 
Moncton  Station  to  a  point  one  mile  be- 
yond Sackville,  a  distance  it  takes  the 
Maritime  Express  one  hour  and  nineteen 
minutes  to  cover. 

We    cannot    close    this   brief    sketch    of 
the   Intercolonial   railway  and  the  princi- 


santls  of  employees  and  the  officials.  Gov- 
ernment employees  are  usually  more  or 
less  hampered  wilh  what  is  known  .%s  red 
tape.  .  If  there  be  such  a  demoralizing 
thing  on  the  Intercolonial  railway  it  is 
not  visible  to  the  naked  eye.  Mr.  G.  R. 
Joughins,  superintendent  of  motive  power, 
who  has  been  for  many  years  prominently 
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pal  repair  shops  without  alludin.?  to  the 
fine  appearance  of  the  skilled  mechanics 
employed  in  the  works.  We  cannot  re- 
call seeing  a  better  body  of  men  engaged 
in  mechanical  occupations.  They  have 
the  rugged  and  stalwart  look  of  Western 
men.  perfected  by  Eastern  methods  of 
training.    They    are    not    only    physically 


and  honorably  identified  with  the  me- 
chanical department  of  the  railway,  has 
always  taken  the  warmest  interest  in  the 
welfare  of  the  skilled  w'orkmen  under 
him.  The  training  of  apprentices  under 
his  admirable  methods  is  of  the  best,  and 
the  loyalty  and  kindly  feeling  existing 
between    the   heads    of   departments    gen- 
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i_ocoMi.in\E  SHOPS  or  the  intercolonial  k.mlw. 


The  yards  are  among  the  most  exten- 
sive in  Canada,  and  their  construction  is 
said  to  have  cost  more  than  the  shops. 
They  are  divided  into  receiving  and 
despatching  yards  to  and  from  St.  John, 
Halifax,  and  Montreal.  They  cover 
some  three  hundred  acres  of  ground  and 
contain  ten  separate  yards  with  a  total 
mileage  of  thirty-nine  miles:  or  if  laid  in 


active  but  their  faces  are  luminous  wilh 
high  intelligence.  The  cheap  help,  so 
common  in  some  railroad  centers,  is  con- 
spicuous by  its  absence,  and  one  can  see 
at  a  glance  that  it  is  no  great  task  to  keep 
railroad  equipment  in  such  fine  condition 
with  such  fine  men. 

A  word  may  be  added  in  regard  to  the 
kindly  feeling  existing  between  the  thou- 


erally  and  the  workingnicn  are  reciprocal 
and  genuine.  Mr.  W.  E.  Barnes,  master 
mechanic,  and  Mr.  H.  D.  Mackenzie,  gen- 
cval  bcomotive  foreman,  are  the  right 
men  in  the  right  places  ;  keeping  abreast 
of  the  times  and  kindling  by  their  ex- 
ample a  spirit  of  emulation  and  a  proper 
pride  i:i  the  work  in  which  they  are  en- 
gaged 
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General  Correspondence 


Slide  Valve  Feed  Valve  Test  Rack. 
Editor: 

The  slide  valve  feed  valve  is  a  part  of 
the  air  brake  equipment  that  demands  a 
rigid  and  careful  test,  before  it  is  put  into 


in  ri;iugli  an  assembly  of  the  entire  ar- 
rangement, showing  a  style  of  piping 
found  most  accessible  for  rapid  work  by 
the  writer.  The  operation  of  the  rack  in 
making  a  test   of  a  valve  is  very  simple 
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of  a  lighted  match  or  tun;h  a  leak  past 
the  regulating  valve  is  readily  detected. 
A  main  valve  leakage  is,  of  course,  at 
once  detected  by  the  escape  of  air  from 
the  return  port  opening  into  the  dia- 
phragm chamber. 

2.  Main  piston  and  responsive  tests. 
These  tests  are  made  by  the  use  of  the 
right-hand  cut-out  and  the  small  bleed 
cock  leading  from  the  rear  of  the  smaller 
or  train  Hne  volume  reservoir.  The  writ- 
er does  not  deem  it  necessary  to  dwell  at 
length  on  the  manner  of  making  these 
and  other  tests  in  detail,  as  any  air  man 
is  familiar  with  them,  or  able  to  reason 
them  out  for  himself.  However,  for  prac- 
tical results  in  accurate  testing,  for  mini- 
mum cost  of  initial  manufacture  and  sim- 
plicity of  operation,  the  above  device  is 
hard  to  equal  in  the  line  of  locally  con- 
structed testing  apparatus. 

F.  W.  Bentley,  Jr. 

Huron,  S.  Dak. 


nn.  1.    piriN'G  r)i.-\r;R.\M. 


service.  It  is  one  factor  upon  whose 
functions  rest  to  a  verj'  great  extent  the 
successful  performance  of  the  rest  of  the 
equipment  in  braking  efticicncy.  It  may 
be  argued  that  perfect  workmanship  re- 
quires no  test  of  its  results,  but  consid- 
erable experience  in  the  repair  of  slide 
valve  feed  valves  will  only  too  clearly 
bring  out  the  fact  that  these  little  devices 
are  not  unlike  individuals — each  one 
possesses  different  characteristics  and 
peculiarities. 

In  the  construction  of  any  Incal  shop 
tool  or  device  there  is  always  one  thing 
primarily  considered  and  tliat  is  the  ex- 
pense of  manufacture;  this  consideration, 
however,  in  most  cases  is  regarded  as 
secondary  when  practical  lUility  has  been 
demonstrated.  However,  in  the  local 
manufacture  of  a  test  rack  f^r  slide  valve 
feed  valves,  this  primary  consideration  of 
cost  is  reduced  tn  a  mininuun  insomuch  as 
a  great  portion  of  the  material  in  its  con- 
struction is  generally  on  hand  in  the  shop 
ptore-ronm  in  the  class  r^'  serond-hand 
but   usable   material. 

The  rack  bench  itself  shi^wn  in  I'ig.  2 
can  be  constructed  fi)r  a  wage  outlay  of 
less  than  S.rOO.  This  also  includes  the 
cost  of  plaein^  and  banding  the  two 
reservoirs  to  the  under  siile  'if  the  btnch 
top. 

Fig.  1  illustrates  the  plan  of  piping  and 
shows  the  location  of  the  various  cut-outs, 
bleeds,  drains  and  gauge  laps.     Fig.  3  is 


indeed.     Two   of  the   tests   to   which   the 
valve  may  be  subjected  are  as  follows: 

1.  Leakage  test  of  main  and  regulat- 
ing valve.  This  is  accomplished  by  open- 
ing   the    left-hand    cut-out    slowly    below 


Boiler  Explosions. 

Editnr: 

Ever  since  the  railroad  master  boiler 
makers  explained  their  troubles  to  me  at 
tlic  Buffalo  convention  in  May.  190S,  I 
have  made  a  constant  study  of  the  com'i- 
tions  existing  in  locomotive  boilers  and 
find  that,  on  account  of  the  extended  di- 
mensions required  to  move  the  traffic  of 
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the  slide  \alve  on  trial  which  must  not 
have  the  adjusting  spring  box,  dia- 
phragms and  ring  applied.  Equalization 
will,  however,  lake  place  past  the  piston, 
retaining  or  permitting  the  slide  valve  to 
remain  over  the  supply  port.     By  means 


today,  of  the  boilers  and  the  tireboxes  in 
them,  a  condition  of  weakness  exists 
which  must  be  inct  at  once  if  more  lives 
are  not  to  be  lost. 

The   condhion   is:    that   the   flat   plates 
drawn    out    to    these    extended    lengths 
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weaken  and  crack  under  the  conslant  ex- 
pansion and  contraction,  breaking  the 
staybolts  that  hold  the  plates  together. 
A  flexible  staybolt  has  been  largely  used 
to  accommodate  the  movement  ^t"  these 
flat  plates,  in  the  error  of  thinkiny  it  will 
prevent  the  breakage  of  staybolts  and 
cracking  of  firebox  plates.  This  it  will 
not  do,  as  has  been  conclusively  proved 
to  me,  for  the  reason  that  it  is  not  pos- 


ihcre  is  no  cause  to  continue  them  when 
yon  can  substitute  a  flexiljle  plate  which, 
according  to  the  United  States  .Marine 
Laws  and  the  British  Board  of  Trade 
Regulations,  will  be  eight  times  the 
strength  of  the  rigid  plate,  and  will  elimi- 
nate stays  to  the  number  of  750,  thus,  of 
course,  lessening  the  danger  from  broken 
stays,  since  there  arc  just  s.i  many  tlie 
less  to  break. 


sible  to  adjust  all  these  stays  in  the  break- 
ing zone  of  the  firebo.x,  to  have  equal  ten- 
sion on  the  plates.  Hence  it  will  be  seen 
that  the  fixed  stays  around  them  have  to 
take  all  the  strain  of  the  loose  tension  of 
the  flexible  stays  and  consequently  the 
fixed  stays  have  full  strain  brought  on 
them,  and  with  the  excess  pressure  it  is 
too  much  and  the  boiler  explodes.  But, 
instead  of  giving  tliese  reasons,  the  causes 
for  boiler  explosions  are  usually  sununed 
up.  "The  boiler  being  short  of  water," 

This  was  given  as  the  cause  of  the 
explosion  at  Cosgrove,  Nev„  on  October 
3,  1912,  of  a  consolidation  boiler.  But  the 
federal  boiler  inspector  forgot  to  report 
how  many  stays  he  found  broken  in  the 
staybolt  area  and  around  these  flexible 
stays.  His  diagram  clearly  designates  the 
sides  of  the  firebox  blown  in,  and  the 
fusible  plugs  in  crown  of  firebox  remain- 
ed intact,  therefore  there  must  have  been 
water  in  the  boiler,  the  more  so  since  he 
afterward  proved  the  fusible  plugs  to  be 
correct.  They  would  have  fused  at  the 
usual  temperature.  Hence  this  proves 
that  the  crown  of  the  firebox  had  not 
been  heated  to  the  fusing  point  to  melt 
the  plugs,  and  it  is  a  mystery  to  me  how- 
he  accounts  for  the  explosion  by  bad  wa- 
ter. If  these  bad  water  conditions  exist 
and  are  the  cause,  then  every  Iccomo- 
tive  in  this  district  is  doomed  and  the 
engineers  and  firemen  with  them. 

Again  the  large  Mogul  engine  which 
went  to  destruction  in  the  yard  at  San 
.•\ntonio  some  months  back,  witliont  any 
warning  whatever,  had  her  usual  con- 
tingency of  water.  This  explosion  caused 
the  loss  of  property  reported  at  5250.000. 
to  say  nothing  of  the  frightful  Io^s  of  life. 
So  I  am  afraid  it  is  only  too  true  about 
the  structural  weakness  of  flat  plaus.  and 


I  repeat  that  these  extended  fireboxes 
of  the  large  locomotive  boilers  must  be 
met  by  great  consideration  and  at  once, 
unless  we  want  to  have  the  above  men- 
tioned experiences  repeated,  and  each  time 
with  increasing  fatalities,  until  we  wonder 
why  on  earth  the  subject  has  been  left 
to  take  care  of  itself  so  long.  The  same 
construction  has  been  used  ever  since  the 
locomotiv'e  boiler  was  first  made,  and 
these  conditions,  on  account  of  the  small 
size  of  the  boilers,  could  be  taken  care 
of,  but  it  is  about  time  now  that  they 
changed  it. 

This  letter  is  written  as  a  forewarning 
to  all  since  these  explosions  are  becom- 
ing more  and  more  frequent,  also  with 
the  wish  to  help  the  point  at  iss\ie  in  the 
locomotive   today. 

Wm.  H.  Wood, 
Mechanical  and  Constructing  Engineer. 

Media,  Pa. 


Derailment. 

Editor  : 

Some  time  ago  the  locomotive  I  am 
now  running  had  to  be  sent  to  a  shop 
for  general  repairs ;  which  she  received. 
She  is  a  Consolidation,  weighs  about  65 
tons,  15-ft.  rigid  wheel  base.  16  degree 
curves  in  track.  Having  no  turntable  or 
Y  we  have  to  back  up  one  way  over  our 
run  of  20  miles.  I  had  her  back  tires  set 
to  the  proper  gage  ami  lateral  motion 
given  to  the  back  driving  boxes  to  assist 
her  in  passing  around  the  stiff  curves  in 
the  track.  But  she  would  mount  the  rail 
on  the  left  side  when  backing  up.  Did 
so  on  straight  track.  She  never  did  this 
before.  I  have  been  running  her  over 
this  same  track  for  ten  years.  I  found 
the  cause  and  removed  it.  What  was  the 
cause?     Open   to   anyone   wIm   wishes   V> 


answer  through  the  columns  of  Railway 
M:  I.oco.MOTiVE  Enci.neerinc.  If  anyone 
is  interested  enough  to  know  the  cause 
and  the  cure  I  will  give  it  in  a  later 
luunlier  of  this  journal.  I  have  been  run- 
ning a  locomotive  for  30  years  and  this 
is  my  first  experience  of  this  kind. 

Fred  Xihoof. 
li'hili-  Sulphur  Spriugs,  IV.  Va. 


Machine  Shop  Ladder. 

Editor : 

l-'nclosed  is  a  drawing  of  a  little  device 
which  I  think  would  prove  of  some  value 
in  a  machine  shop.  As  you  are  well 
;.ware,  it  is  frequently  a  hard  matter  to 
place  a  ladder  exactly  where  it  is  re- 
quired owing  to  some  obstruction  being 
in  the  way  and  thereby  preventing  the  two 
ends  or  feet  of  the  ladder  from  resting 
on  the  ground  exactly  level  with  each 
other.  To  overcome  a  difficulty  of  this 
l.ind  you  will  note  from  the  drawing  that 
the  ladder  has  extension  legs,  and  the  lad- 
der is  placed  in  a  difficult  position  where 
neither  end  of  the  ladder  can  rest  on  a 
level  i)lane.  The  extension  legs,  you  will 
also  note,  would  be  easy  of  construction. 
.\11  that  would  be  required  would  be  bore 
.'ome  small  holes  in  the  top  and  bottom 
side  bearings  of  the  ladder,  and  to  attach 
metal  extensions  thereto,  and  arrange 
u'cans  to  tighten  the  slidable  portions 
with  thumb  screws.  A.  A.  shows  the 
added  portions  extended.  B.  B.  shows 
I  In-  le'js   in   normal   positions.     The   num- 


.M.XCIII.VE  SHOP  L.^UDKU. 

l.cr   1)1    holes   and   consequent   amount   of 
e   tension  could  be  arranged  as  dceired. 
i'.ili-r.^'Vi.  .V.  /.  1.  J.   Pk\tt. 


Improved  Padlock. 


•.ti.r : 


In  a  large  Canadian  railway  rt;  air  sliop 
li'.  re  ni-arly  all  of  the  em:il^yce5  have  a 
laillock  of  their  own  ior  various  pur- 
|i. 'se<    and    reasons    sufficntly    good    to 
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themselves.  Some  are  direct  and  some 
indirect,  and  many  kinds  are  used  es- 
pecially on  tool  bij.xes.  In  spite  of  their 
variety,  however,  some  of  the  employees 
on  the  night  shift  delve  deeper  than  the 
lock  maker,  and  supply  themselves  with 
keys  of  a  dozen  different  kinds  "i  design, 
and  seem  to  have  ni>  great  difticiilty  in 
making  a  private  inspection  of  the  interior 
of  the  tool  boxes,  in  order  to  jiut  a  stop 
to  these  questionable  transactions,  we  cut 
a  small  i)iece  off  the  key,  as  slmwn  ■>'. 
Tig.  B,  in  the  enclosed  sketch,  and  niade 
from  steel  wire  an  open  ring.  Fig.  C. 
.nr.d    placed    the    ring    inside    o{    the    lock 


P.VDLOCK   DEXICE. 

on  the  key  guide  jun  shown  at  I-'ig,  f) 
The  lock  may  be  readily  opened  by  llu 
owner  of  the  key  from  which  tlie  small 
piece  has  been  cut,  but  when  the  mid- 
night prowlers  come  along  with  tlieir 
false  set  of  keys,  they  iiud  that  their 
right  hands  have  liist  their  cunning,  and 
as  they  say,  thev  are  up  against  it,  an  ! 
tlicy  are  compelled  to  turn  their  me- 
chanical ingenuli.\  to  some  oiher  nir.re 
honorable   occupation 

.1      C,_     Kol'fF.I 

Miintreal.  Canada. 
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A    Light   and    Loaded    Car    Brake    Ad- 
juster. 
Editor : 

A  simple  method  of  obtaining  increased 
braking  power  is  shown  in  ilie  accom 
panying  drawings.  Ry  moving  the  cylin 
der  lever  longitudinally  by  means  of  .i 
wedge  located  centrally  between  the  brake 
rods  allached  to  the  cylinder  lever.  The 
brake    lever    is    suitably   lengthened    at    it'- 


eonneclii>n  witli  the  push  rod,  and  a 
diagonal  slot  is  made  so  that  the  lever 
may  be  adjusted  to  any  desired  point, 
according  to  load  of  car. 

The    diagonal    slot    is    designed    to    en- 


FIG.  2. 

sure  the  push  rod  remaining  at  the  light 
piisition  when  not  otherwise  adjusted.  It 
also  takes  care  of  the  increased  piston 
travel  when  the  longer  leverage  is  in  use. 
The  cylinder  lever  carriers  are  rigidly 
bolted  to  body  of  car  and  are  of  sufficient 
strength  to  witlistand  the  lateral  strains. 
Tile  carrier  ne.xt  the  push  rod  will  also 
keep  the  push  rod  in  direct  line  with  the 
cylinder,  this  preventing  any  distortion  of 
the  lirake  piston  and  leather. 

Kn  automatic  light  and  loaded  car 
1  rake  adjustment  is  much  desired,  but 
the  difficulties  presented  are  such  that  the 
expense  and  maintenance  of  such  a  de- 
vice would  seem  to  preclude  its  adoption, 
and  would  seriously  add  to  the  already 
complicated  conditions  of  train  operation. 
The  method  shown  is  simple  in  construc- 
tion, and  wonld  nrit  involve  much  expense. 
T.   F.   Bellhouse. 

San-amcnlo.  Cal. 


Freezing  of  Air  Pump  Steam  Cylinders. 
Editor : 

Inasmuch  as  I  have  never  had  an  ,iir 
pump  steam  cylinder  freeze  and  burs; 
lliat  1  have  drained,  and  throughout  even 
the  mildest  winter,  we  have  a  great  many 
exjiosed  to  frost  on  account  of  the  lack 
of  house  room,  it  may  interest  many  of 
your  readers  to  kuuv  my  method  of  pre- 
venting the  freezing  in  the  cylimler.  The 
lirst  thing  is  to  remove  the  drain  cock 
freim  the  cylinder,  and  do  not  depend 
upon  it  being  open.  If  it  be  a  reversible 
passa.ge  puinp  take  the  plugs  out  of  the 
side  that  is  not  in  use.  There  is  a  large 
poeket  there  that  will  invariably  be  found 
to  be  full  of  water.  This  is  the  only 
difference  lietween  the  direct  and  the  re- 
verse cylinder  passage  in  regard  to  the 
reversible  freezing  up. 

If  these  plugs  are  removed  wdien  the 
pmnp  is  in  the  shop  for  repairs  an  J 
graphite  and  oil  is  used  when  replacing 
them,  their  removal  for  draining  will  be 
an  easy  job.  .Another  reinedy  that  pays 
well  for  the  little  time  that  it  takes  to  do 
i!ie  j(,b  is  to  take  some  heavy  oil  and 
«a-ie  and  wrap  the  oil  saturated  waste 
around  the  pistein  rod  ib.al  is  about  to  be 
exposed  to  the  weather,  and  also  wran 
between  the  stuffing  box  nuts,  as  they  will 
soon  rust  and  cut  out  packing  for  some 
time  if  pump  is  put  in  service  again.  If 
your  able  corresjiondent,  Mr.  Everly, 
foreman  of  air  brake  repairs  on  the  Bal- 
timiue  X-  Ohio,  can  gel  the  pumps  on  his 
air  brake   system  eared   for  in  this   wav.  I 


am  sure  he  vvill  find  that  it  will  be  a  com- 
plete prevention  against  freezing.  The 
method  that  I  have  briefly  described  has 
been  found  to  be  very  successful  here, 
and  we  have  had  some  fierce  weather 
here  this  last  winter. 

W'm.  J.  Jones, 
Roundhouse    Air    Brake    Machinist, 
Chicago,   Burlington   &   Quincy   Railroad. 
Bcardstown,  HI. 


FIG.  3. 

Vitznau-Rigi  Railway. 

Bv   Hugh    G.   Boutell. 

On  the  Lake  of  Lucerne,  about  an 
hour's  boat  ride  from  the  city  of  that 
name  is  situated  the  Rigi,  one  of  the 
most  beautiful  mountains  in  Switzerland. 
While  in  that  country  of  snow-capped 
peaks  the  Rigi  must  be  called  a  "lesser 
peak,"  since  it  does  not  reach  the  land 
of  eternal  snow,  nevertheless,  owing  to 
its  surroundings,  it  probably  gives  the 
tourist  one  of  the  finest  mountain  pan- 
oramas in  the  world.  The  Rigi  is  a  real 
mountain,  the  kind  we  picture  in  our 
imaginations :  on  all  sides  it  rises 
abruptly  from  the  plane  of  the  lake,  and 
when  we  reach  the  summit  there  is  noth- 
ing more  above  us,  it  really  is  the  top. 

The  peak  has  been  a  favorite  one  with 
tourists  for  years,  though  the  ascent  by 
foot  of  a  mountain  5,905  ft.  high  is,  of 
course,  no  easy  task,  especially  if  one  is 
nut  of  training.  It  was  but  natural,  there- 
fore, that  the  first  rack  railroad  in  Switz- 
erland should  be  built  from  Vitznau,  on 
the  shore  of  Lake  Lucerne,  to  Rigi  Kulm. 

|l|!l'l''i  ni!'nill|||M'"Mni|||j[i,,    ;, 


FIG.  4. 

The  road  was  opened  to  the  public  on 
May  21,  1871,  though  it  had  been  in  op- 
eration for  one  year  previous  to  that 
time  transporting  materials  used  in  the 
construction  work.  It  is  standard  gage, 
built  in  the  most  substantial  manner,  w'th 
rock  ballast  and  steel  ties.  The  road 
operates  on  the  Riggenbach  system ;  that 
is,  between  the  two  running  rails  is  placed 
a  central  rack  rail,  and  engaging  the 
teeth  of  this  rack  rail  is  a  pinion  on 
the  locomotive.  Thus  the  engine  can  as- 
cend grades  away  beyond  those  which  can 
be  negotiated  on  an  ordinary  line.  The 
rack  rail  reseinbles  a  water  trough,  such 
as  one  sees  on  many  of  our  Eastern 
roarls.  with  pins  stuck  through  from  side 
to  side  near  the  top.     Of  course,  the  rack 
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rail   is  very  heavy,   however.      Tlie  orig-      ward  towards  the  rear  so  that  they  will 
inal   motive  power   of  the   roail   lonsisted      not    be    burned    when    the    engine    is    on 


of     three     locomotives     having     vertical 
boilers    and    cylinders    parallel    with    the 


the   parts    where   there   is   a   level   track. 

The  old  engines  have  Allen  link  mo- 
tion outside  the  crank  pins. 

As  shown  in  Fig.  2  the  boilers  are  of 
the  round-topped  style  and  the  running 
gear  is  somewhat  different  from  that  of 
the  older  engines,  but  the  idea  is  the 
same.  On  these  engines  the  Walschaerts' 
valve  gear  is  used.  The  engines  have 
both  steam  and  hand  brakes  on  the  axles 
and  driving  shaft  and  water  brakes  on 
the  cylinders.  The  exhaust  pipe  of  the 
water  brake  is  shown  at  the  back  of  the 
tank  in  the  picture  of  No.  8,  and  just 
ahead  of  the  cab  of  No.  12. 

These  locomotives  are  finished  in  beau- 
tiful style,  with  polished  caps  to  the 
smoke  stacks,  brass  fittings,  etc. 

Owing  to   the   very   even   torque   deliv- 


on  the  Abt  system,  like  the  Pike's  Peak 
Railway,  where  the  connecting  rods  work 
directly  on  the  drivers. 

The  engines  push  their  cars,  one  large 
passenger  car  being  sufficient  load  lor  an 
engine,  and  as  the  sharp  e.xhaust  of  the 
little  engines  echoes  among  the  ravines 
you  would  think  the  train  was  making 
thirty  miles  an  hour,  whereas  in  reality 
it  is  only  moving  at  a  comfortable  walk. 

The  shops  of  the  road  are  located  it 
\itznau,  the  lower  terminus  of  the  mad, 
and  are  in  charge  of  Mr.  Hans  Braun, 
ihc  superintendent  of  motive  power,  who 
is  an  extremely  able  man.  He  has  spent 
some  time  in  the  United  States  and  is 
\iry  familiar  with  our  practice.  He  has 
introduced  a  number  of  kinks  into  his 
shops  which  would  be  of  benefit  to  many 
railway  men.  One  thing  I  noticed  was 
;m  arrangement  of  movable  rails  at  the 
turn  table,  .shown  in  Fig.  4.  which  does 
away  with   the  frogs  ordinarily  used. 

Any  engineer  visiting  Switzerland 
should  not  fail  to  make  a  trip  over  this 
interesting   railway. 


The   Listowel   &   Ballybunion   Railway. 
By  J.  B.  WiLLi.^MS. 
A  few  months  back  some  pictures  were 


rails,  but  these  boilers  proved  unsatis- 
factory and  were  removed  and  horizontal 
boilers  were  substituted.  At  present 
there  are  two  standard  classes  (if  engines 
in  use  on  the  road,  as  shown  in  Figs.  1 
and  2.  The  older  engines,  the  running 
gear  of  which  was  built  in  the  railway 
shops,  at  Olten,  in  1871.  have  Belpaire 
boilers  and  four  wheels.  The  driving 
pinion  is  carried  on  the  center  of  the 
rear  axle  and  on  each  side  of  it  are  two 
smaller  gear  wheels  engaging  pinions  on 
the  driving  shaft,  which  carries  tlie  crank 
pins.  The  general  arrangement  is  shown 
in  the  sketch,   Fig.  3. 

An  engineer  will  readily  understand 
that  on  a  road  having  maximum  gradi  ^ 
of  25  per  cent.,  as  the  Rigi  Railway  ha' 
must  so  design  its  engines  that  when  as 
cending  this  grade  ihe  water  in  the  boilc"- 
doesn't  entirely  uncover  the  front  ends 
of  the  upper  tubes.  To  prevent  this  the 
boilers  are  set  so  as  to  be  levrl  on  a  12 
per  cent,  grade  and  the  roof  an',  crown 
sheets   of   the   firebox    are   sloped    down- 


ered  by  the  geared  cylinders  the  engines 
give  an  absolutely  steady  motion,  differ- 
ing very  much  from  machines  constructed 


given  in  Railw.w  &  Loco.mutive  Enci- 
NF.ERiN'G  of  a  mono-railway  constructed  on 
the  I.artigue  system,  in  .\lgeria.    We  now 
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give   illustrations   of   .■in    interesting   little  imagined,  all  tlie  making-up  cif  the  trains 

railway  constrnctcd  on  this  system  in  the  has  to  be  done  piece-meal, 

soiitliwcst  of  Ireland,  which  has  been  op-  The    peculiar    construction    of    tlic    line 

crated     for    both     passenger     and    goods  also  necessitates  the  employment  of  verv 

traffic  for  close  on  quarter  of  a  century.  extraordinary     locomotives     and     rolling 

The    Lislowcl    &    Hallybunion    Railway  stock.     Tlie  engines  each  have  two  small 

connects    Listowel.    a    market    town    and  boilers,    cntineiied    by    a    conmion    steam 

station  on  the  (Irc-it   .Seutliern  X:   We-tcni  \i)\ic.   the   UMfkiiiu;   p^<■^^u^^■   being    1.^0  l')s. 


TR.MX  ARRIVING  AT  B.\LLYBUi\'IO.\  STATION'. 


Railway  line  from  Limerick  to  Tralee  and 
KiUarney.  with  riallylnmion.  a  small  but 
growing  village  on  the  borders  of  th; 
.Vtlantic  Ocean,  having  a  remarkalile 
beach,  and  much  freciuented  in  the  sum- 
mer as  a  sea^i<le  resort.  The  railway  is 
about    10   miles    long. 

As  is  well  known,  the  main  feature  nf 
the  Lartigue  system  is  that  it  is  a  single 
elevated  rail  raised  about  3  ft.  3  in.  above 
the  level  of  the  ground.  The  double 
headed  rails  are  of  steel,  weighing  28  lbs. 
to  the  yard  and  31  ft.  long.  The  rails  are 
supported  on  ".X"  shajied  trestles  nf 
angle-iron,  connected  at  their  lower  encK 
to  a  steel  sleeper  3  ft.  3  in.  long,  anil 
s|>aced  the  same  distance  apart,  except  at 
the  joints,  where  this  distance  is  de- 
creased one-half.  Tlie  angle-irons  at  the 
top  of  the  supports  are  bent  vertically, 
so  as  to  lit  under  the  rail  head,  au'l 
against  the  web,  a  -ji-in.  liolt  connecting 
the  three  parts.  The  trestles  have  stif- 
fening ties,  and  tlicse  also  carry  the  lat- 
eral guide  rails,  aljout  IS  inches  below  the 
carrying  rails,  against  which  the  guide 
wheels  of  the  rolling  stock  bear.  In 
places  the  land  is  of  a  boggy  nature.  an.I 
here  it  has  be<-n  necessary  to  support  llu 
line  on  longitudinal  slee|iers.  The  rail 
way  follows  the  contour  of  the  groimd, 
hence  there  is  very  little  'jf  it  level,  al- 
though the  worst   gradient   is   I    in  .SO. 

.\h hough  this  is  claimed  to  be  a  cheap 
form  of  construction  for  a  light  railway, 
the  difficulties  of  sidings,  cross-places, 
etc.,  cannot  be  over  estimated.  .\t  tin- 
termini  at  Listowel  and  I'.allybunion. 
the  tracks  radiate  from  turn-tables,  as 
shown    in    the    illustration.      .-Vs    may    be 


per  .M|.  ui  The  bi.ilers  have  brass  tube-; 
and  cojipcr  lireliDWs.  the  heating  surface 
of  each  boiler  being  71 -'j  sq.  ft.  and  thj 
fire  grate  area  2'/>  sq.  ft.  Lach  engine 
has  two  cylinders.  7  in.  diameter  by  12 
in.  strnkc.  driving  the  middle  one  ofthree 
coupled    dri\ing    wheels.    24    in.    iliameter. 


suigle  row  of  wheels,  the  carriages  being 
built  v\-ith  the  lower  part  in  two  sections, 
between  which  the  wdiecls  are  placed,  just 
about  level  wdth  the  passengers'  heads. 
The  noise,  wdien  ruiming,  as  may  be  im- 
agined, is  deafening,  while  the  oscillation, 
in  a  fore  and  aft  direction,  is  so  bad  that 
the  Westinghouse  brake  couplings  can- 
not be  connected. 

Of  course  derailments  are  practically 
impossible,  but  a  few  years  back,  on  the 
night  of  Listowel  races,  some  festive 
sportsmen  placed  baulks  of  timber  be- 
tween the  trestles,  with  the  result  that 
an  empty  train  returning  from  Bally- 
bunion  was  crumpled  up  by  the  obstruc- 
tion in  an  amazing  manner,  but  luckily 
there  was  no  loss  of  life. 

It  is  evident  that  when  one  division  of 
a  carriage  is  fully  occupied,  any  more  in- 
tending passengers  have  to  make  their 
way  to  the  opposite  side  of  the  train  to 
'ilaain  their  seats,  so  that  they  have  to 
uet  over  or  under  the  rail;  a  rather  in- 
■  iiinenient  proceeding.  .'special  vehicles 
Aith  steps  to  cnalile  the  rails  to  be 
crossed  are  therefore  provided  on  each 
train  and  are  much  appreciated  by  the 
passengers. 

.\nother  very  serious  objection  to  the 
mono-rail  is  the  trouble  of  highway 
crossings.  The  familiar  level  crossing  is 
impracticable,  so  that  the  road  has  to 
be  raised  to  the  level  of  the  rail,  or  the 
line  is  lowered  to  the  level  of  the  road, 
and  an  aw'kward  and  very  inconvenient 
drawbridge  has   to  be   provided   in   either 


1  I-RXIXC,    .\X     KXCIXK    l-'l.)K    .SWITCUlXt;    I'fKI'' 


I'icatcd  between  the  I" 
can  also  lie  used  for  tr: 
by  two  cylinders,  5  in 
stroke  of  7  in.  It  is  i-;! 
wheels.  The  iMigine 
from  either  side  and 
fitted. 

The   rolling  stock   is 


ilers.      The    tender 

ction,  being  driven 

diameter,   with   a 

)n  two  24-in. 

be     operated 

:ur    brake    is 


rried 


irried 


.\inongsl  the  adv.anl.iges  of  the  Lar- 
tigue system  are  cheaimcss  in  construc- 
tion of  the  line,  and  especially  the  bridges 
and  viaducts,  and  further,  curves  of  only 
(•O  ft.  radius  can  be  traversed  with  ease 
Telegraph  poles  can  ;dso  be  dispensed 
with,  as  the  wires  can  be  laid  inside  the 
trestles. 
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Old  Time  Railroad  Reminiscences. 

Bv  S.  J.  Kidder. 

On  the  Sunday  morning  alluiicd  to  in 
the  previous  part  of  these  reminiscences, 
we  got  ready  for  the  road.  The  make 
up  of  the  crew  was  a  motley  one.  For 
a  fireman  I  had  a  sectionman,  a  school 
boy,  a  son  of  a  section  foreman  was  head 
brakeman,  the  yard  master  filled  the  posi- 
tion of  conductor,  and  a  lot  of  men  from 
the  gravel  pit  and  picked  up  about  town 
were  taken  along  to  load  the  wood. 

In  those  days  the  engineer  was  not 
given  a  copy  of  train  orders  to  retain, 
the  usual  practice  being  for  the  conductor 
to  read  such  orders  to  the  engineer,  then 
place  them  in  his  own  pocket.  Before 
leaving  Thayer  the  order  as  read  to  me 
was :  "Run  wild  to  Woodburn  and  re- 
turn." We  proceeded  to  that  town, 
loaded  our  train  and  upon  receiving  a 
signal  from  the  rear  I  pulled  out  for 
Thayer. 

Reaching  Osceola,  10  miles  away,  the 
operator  handed  me  a  telegram  from  the 
conductor  to  the  effect  that  he  had  got 
left,  so  we  set  out  the  train,  got  run- 
ning orders  and  returned  to  Woodburn 
with  the  engine  for  him. 

The  conductor  who,  by  the  way,  had 
been  uptown  w-hen  we  departed  passed 
the  whole  thing  off  as  a  good  joke  on 
himself  then  on  the  following  morning 
informed  the  roadmaster  that  I  had  pur- 
posely left  him  and  also  run  to  Osceola 
without  running  orders,  the  latter  of 
which  was  true,  as  the  order  he  had 
read  to  me  before  leaving  Thayer  did 
not  contain  the  words  "and  return." 
Here  was  the  opportunity  the  road  master 
had  been  looking  for  and  upon  meeting 
me  at  dinner  that  noon  said :  "Well,  I  got 
you  now  where  I  want  you !  I  got  you 
discharged !  fired !  thrown  out  of  the 
road" ! !  He  was  not  especially  nimble 
with  a  pen,  but  that  afternoon  got  busy 
with  a  letter  to  the  general  superinten- 
dent, intent  on  getting  me  "thrown  out  of 
the  road."  I,  too,  wrote  a  letter  to  the 
same  officer,  fully  explaining  the  whole 
affair  and  to  make  sure  that  my  letter 
would  reach  its  destination  befo^-e  that 
of  the  roadmaster  I  flagged  the  express 
as  it  came  into  the  station  that  night, 
giving  the  letter  to  the  conductor  with 
a  request  that  he  deliver  it  to  the  general 
superintendent  upon  his  arrival  in  Burling- 
ton and  which  he  promised  to  do. 

Much  to  the  road  master's  surprise, 
and  not  a  little  to  my  own,  no  order 
came  to  suspend  or  discharge  me  and 
finding  his  little  game  blocked,  how,  he 
never  knew,  he  gradually  came  around 
and  in  time  we  became  good  friends.  It 
is  quite  foreign  to  the  usual  order  of 
things  for  an  engineer  to  both  run  a  loco- 
motive and  conduct  a  banking  business 
but  such  proved  to  be  my  experience 
during  a  sojourn  of  some  eight  months 
in  the  little  village  of  Thayer.  The  town 
was  only  three  or  four  years  old,  could 


boast  oi  two  general  stores  and  a  tin  shop, 
and,  being  in  the  center  of  a  good  farm- 
ing community,  had  a  considerable  trade. 
The  greatest  drawback  to  the  place  from 
a  business  standpoint  was  the  absence  of 
currency,  very  little  money  being  in  cir- 
culation, the  result  of  which  was  that  most 
of  the  business  between  the  merchants  and 
their  country  customers  was  by  barter,  dry 
goods,  groceries,  etc.,  being  exchanged 
for  farm  products. 

The  gravel  pit  was  being  operated  by 
a  contractor,  John  Brady,  and  as  accom- 
modations for  the  hundred  or  more  men 
in  his  employ  could  not  be  supplied  by 
the  town,  he  had  erected  large  shanties 
just  outside,  where,  under  the  supervision 
of  the  pit  superintendent,  all  the  men 
were  housed  and  boarded. 

Upon  the  approach  of  hot  weather  the 
temperature  at  the  base  of  the  65  feet, 
almost  perpendicular,  gravel  bank  became 
so  oppressive  that  the  men  began  quitting, 
their  places  being  taken  by  others,  and 
upon  giving  up  work  were  handed  a  due 
bill  upon  which,  in  addition  to  what  was 
coming  to  them,  was  a  notation  giving 
the  amount  of  board  bill  due. 

Some  of  these  men  I  had  come  to  know 
quite  well,  and  one  day  shortly  after  the 
first  hot  spell  set  in,  while  sitting  in  the 
cab  saw  one  of  them  heading  toward 
town  who,  in  reply  to  my  question,  stated 
he  had  quit  and  was  going  to  see  if  one 
of  the  merchants  would  cash  his  time 
check.  He  was  gone  perhaps  an  hour 
when  he  returned  and  climbing  into  the 
cab  started  to  tell  his  experiences  with 
the  merchants. 

Said  he,  "I  went  to  all  of  them  and 
none  had  any  money.  The  last  one  I  saw 
told  me  there  is  only  one  man  in  town 
who  did  have,  and  that  was  the  young 
fellow  running  the  13,  so  I  came  down 
to  see  you."  He  then  went  on  to  explain 
that  the  contractor  paid  off  for  one 
month  only  on  the  ISth  of  the  following 
one.  If  he  quit  the  1st  he  would  have 
to  wait  fifteen  days  for  his  money ;  if,  he 
worked  to  the  ISth  a  month  would  elapse 
before  he  could  collect  his  stipend,  and 
as  the  superintendent  charged  one  dollar 
a  day  for  the  man's  board  when  not  work- 
ing, he  wished  to  get  away  before  all  that 
was  due  him  was  absorbed  in  a  board 
bill. 

I  was  quite,  interested  in  listening  to 
his  recital  of  how  an  employer  manages 
to  get  the  use  of  his  employees  money 
for  a  considerable  time  and  finally  cashed 
his  check. 

This,  of  course,  was  promptly  adver- 
tised in  the  pit,  and  the  following  day  two 
others  came  on  a  similar  mission,  receiv- 
ing cash  for  their  checks.  About  this 
time  it  occurred  to  me  that  it  would  be 
well  to  ascertain  where  I  was  coming 
out  in  these  transactions,  and  from  that 
time  until  the  next  pay  day  I  took  no 
more  checks.  Simultaneous  with  pay 
day    came    the    contractor,    and    from    a 


good-sized  satchel,  well  filled  with  green- 
backs, he  proceeded  to  pay  off  his  men. 
In  the  depot  telegraph  ofiice  later  in  the 
day  I  presented  the  three  checks  which 
the  contractor  promptly  cashed,  remark- 
ing, as  he  handed  me  the  money,  "buy 
all  of  them  you  want  to,  you  can  have 
your  money  every  fifteenth."  I  took  his 
advice  and  for  the  following  several 
months  the  cab  of  the  old  13  in  addition 
to  being  used  for  ordinary  purposes  was 
utilized  for  a  banking  house  as  well.  The 
three  time  checks  already  purchased  had 
been  taken  at  face  value,  but  as  no  well- 
conducted  banking  house  can  be  suc- 
cessfully carried  on  without  some  profit 
in  the  transactions,  I  promptly  adopted 
the  usual  practice  of  "shaving,"  or  in 
more  modern  parlance,  discounting  the 
checks,  from  which  a  balance  in  my  favor 
of  from  seventy  to  ninety  dollars  a  month 
was  derived.  The  reminiscences  above 
recited  cover  the  time  I  ran  the  13,  and  it 
is  left  to  the  readers  of  R.mlway  and 
Locomotive  Engineering  to  draw  their 
own  conclusions  whether  or  not  that  num- 
ber proved  a  lucky  one  to  me. 


Improved  Engine  Tender. 
An  improvement  on  engine  tenders 
has  been  perfected  and  patented  by  Mr. 
William  Heinig,  Fitchburg,  Mass.  The 
object  of  the  invention  is  the  provision 
of  a  coal  receptacle  or  pocket  which  auto- 
matically operates  when  released  to  bring 
that  portion  of  the  pocket  having  the 
greatest  amount  of  coal  nearest  to  the 
engine,  so  that  the  fireman  does  not  have 
to  handle  the  coal  a  second  time  to  get 
the  same  into  the  firebox.  The  device 
consists  of  a  circular  pocket  plate  on  an 
ordinary  tender  and  resting  on  a  bear- 
ing plate  having  a  "ball  or  raceway 
formed  therein  adapted  to  receive  anti- 
friction balls.  At  suitable  intervals 
around  the  receptacle  there  are  si.xteen 
openings  closed  by  doors  which  are 
slidably  mounted  in  guide  bars.  The 
receptacle  is  so  constructed  and  mounted 
that  it  is  lower  in  front,  and  rotates 
automatically  when  released,  and  the 
weight  of  the  coal  has  the  effect  of 
bringing  to  the  front  that  portion  hav- 
ing the  largest  amount  of  coal,  so  that 
the  coal  is  always  conveniently  in  posi- 
tion to  avoid  the  neces.ity  of  walking 
tc  the  rear  of  the  bin  as  the  coal  is  con- 
sumed. 


One  of  the  drawbacks  to  manual  train- 
ing in  day  schools  is  the  tendency  of 
teachers  and  others  to  magnify  its  im- 
pnrtance  and  to  circulate  the  belief  that 
manual  training  is  sufficient  to  supply  the 
skilled  mechanics  that  formerly  were  ac- 
quired by  apprenticeship  t.>  trades.  A 
boy  who  has  received  scimd  m.inual  train- 
ing is  in  a  good  position  to  enter  as  an 
apprentice,  but  when  he  .•?  spires  to  enter 
upon  regular  work  through  the  school 
training  he  is  preparing  the  way  for  bit- 
ter flisappointment. 
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New  Locomotives  for  the  Chicago  ^  Western  Indiana 


Ihc  recent  marked  improvement  in 
heavy  locomotives  for  switching  and 
heavy  transfer  service  is  one  of  the  out- 
standing features  in  locomotive  construc- 
tion   of    the    present    time. 

The  Chicago  &  Western  Indiana  R.   R 


popular  in  general  freight  service,  has 
on  many  roads  been  superseded  by  other 
types  having  higher  relative  steaming 
capacity.  A  study  of  the  present  design, 
however,  shows  it  to  be  admirably  adapted 
t  I  tlif  service  requirements,  as  the  typical 


steaming  capacity  than  is  found  in  many 
successful  Consolidation  engines.  The 
tractive  force  exerted  is  36,000  pounds. 

The  superheater  is  of  the  Schmidt  top- 
header  type,  witli  32  elements.  The  piston 
valves  are  14  inches  in  diameter  and  are 


MOGUL  TYPE  OF  LOCOMOTIVE  FOR  THE  CHICAGO  &  WESTERN    IN'DI.^NA  RAILROAD. 


has     recently     received     ten     locomotives  ratios    are    quite    as    favorable    as    those 

from    the    Baldwin    Locomotive    Works,  found     in     many     locomotives     handling 

These  engines  are  intended  for  this  kind  through  freight  traffic  over  long  divisions 

of    work    and    are    designed    to    traverse  of  trunk  line  railways.     The  total  equiv- 

curves   of  230  feet   radius.     Five   are   of  alent  heating  surface,  making  the  usual  al- 

the   Mogul    (2-6-0)    type  and   five  of  the  ]>  wance    for    the    superheater,    is    3,021 

(0-8-0)  type.   All  are  equipped  with  super-  '.(luarc   feet,   or  224  square   feet   for   each 


set  with  a  lead  of  %  in.  Forged  vanadium 
steel  is  used  for  the  driving  axles.  The 
constructive  details  call  for  no  special 
comment.  Cast  steel  is  liberally  used  for 
frame  braces  and   other   structural   parts. 

The  general  dimension?  are  as  follows: 

Gauge — 4  ft.  8'.<  ins. 


'W'^P^  ^^^"^     -^ 

^^^m 

^sm 

hL-^aiL^.»^».,«^.  nfflSMi 

m 

r 

114 

«!■ 

m 

'^-'^'^^fm^mmm\ 

&^-',kY-\  J 

M 

1 

w 

^■'•'^^l^L 

^^ 

il^^^^^ 

m  . 

111 

-   — 

I                              '   ,.  _  o^ 

ff^^ 

T        -« 

^ 

•=^a 

"^ 

^HP"'  ■ 

SWITCHING    TYPE    OF  LOCOMOTIVE    FOR    THE    CHICAGO    &    WESTERN    INDIANA   RAILI;o.\|i. 

heaters,    brick    arches    and     i'.aker    valve  cubic  foot  of  cylinder  volume.     The  ratio  Cylinders— 23  x  28  ins. 

ges''.  of  adhesion  is  4.48,  and  the  percentage  of  Boiler — Type,  straight;   material,   steel; 

The  Mogul  locomotives  are  among  the  total  weight  carried  on  the  driving  wheels  diameter,   76^    ins.;    thickness   of   sheets, 

heaviest     of     their     type     thus     far     con-  is  86.     The  quotient  obtained  by  dividing  J4   ins.;  working  pressure,   180  lbs.;   fuel, 

sirucled,    as    they    neigh    193.201)    pounds  the  tractive  force  (in  pounds)  by  the  total  soft  coal ;  staying,  radial. 

and     carrv'     166.000     pounds     on     driving  equivalent  heating  .surface  (in  square  feet )  Fire   Box— Material,    steel;    length,    108 

wheels.      This    type    of    locomotive,    long  is   11.9.   which   indicates  a   higher   relative  ins.;   width,  69j.:i   ins. 
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Water  Space — Front,  A'/i  ins. ;  sides, 
4  ins. ;  backs,  4  ins. 

Tubes — Diameter,  5^^  and  2  ins. ;  ma- 
terial, steel;  number,  5}i  ins.,  32;  2  ins., 
205 ;  length,  13  ft.  7  ins. 

Heating  Surface — Fire  box,  185  sq.  ft. ; 
tubes,  2,056  sq.  ft.;  total,  2,262  sq.  ft.; 
grate  area,  52  sq.  ft. 

Driving  Wheels — Diameter,  outside,  63 
ins.;  center,  56  ins.;  journals,  9jj  x  13  ins. 

Engine  Truck  Wheels — Diameter,  33 
ins.;  journals,  6J/^  x  12  ins. 

Wheel  Base — Driving,  14  ft.  9  ins. ; 
rigid,  14  ft.  9  ins. ;  total  engine.  23  ft. 
10  ins.;  total  engine  and  tender.  56  ft. 
10J4  ins. 

Weight — On  driving  wheels,  166,000 
lbs. ;  on  truck,  27,200  lbs. ;  total  engine, 
193,200  lbs. ;  total  engine  and  tender, 
about  330,000  lbs. 

Tender — Tank  capacity,  7,400  gals. ;  fuel 
capacity,   11   tons;   service,   freight. 

Superheating  surface,  506  sq.  ft. 

The  switching  locomotives  are  of  un- 
usual power  and  exert  a  tractive  force 
amounting  to  48,800  pounds,  the  ratio  of 
adhesion  being  4.35.  The  design  is  similar 
in  many  respects  to  that  of  the  Moguls, 
and  interchangeable  details  are  used 
where  practicable.  In  the  switchers,  the 
equalization  system  divides  between  the 
second  and  third  pairs  of  driving  wheels, 
and  the  engine  is  cross-equalized  in  front. 
The  suspension  link  in  the  center  line  is 
pinned  to  a  large  steel  casting  which 
braces  the  frames  just  back  of  the  cylin- 
ders, and  serves  as  a  fulcrum  for  the 
driving  brake-shaft. 

The  tenders  used  with  both  classes 
carry  7,400  gallons  of  water  and  11  tons 
of  coal.  The  frames  are  composed  of 
10-inch  and  13-inch  channels,  and  the 
trucks  have  cast-steel  side  frames. 

Their  general  dimensions  are  as  fol- 
lows : 

Gauge — 4  ft.  8j/$  ins. ;  cylinders.  24  x  30 
ins. ;  valves,  balanced  piston. 

Boiler — Type,  wagon  top ;  material, 
steel;  diameter,  74^  ins.;  thickness  of 
sheets,  11/16  and  ^  ins.;  working 
pressure,  190  lbs. ;  fuel,  soft  coal ;  staying, 
radial. 

Fire  Box — Material,  steel;  length.  120 
ins. ;  width,  60^  ins. 

Water  Space — Front,  5  ins, ;  sides,  5 
ins. ;   back,   S   ins. 

Tubes — Diameter,  5^  and  2  in.";.;  ma- 
terial, steel;  number,  5H  ins.,  32;  2  ins.. 
214;  length,  14  ft.  9^  ins. 

Heating  Surface— Fire  box,  188  sq.  ft.; 
tubes.  2,261  sq.  ft.;  total,  2.472  sq.  ft.; 
grate  area,  50.2  sq.  ft. 

Driving  Wheels — Diameter,  outside,  57 
ins.;  center,  50  ins.;  journals,  main,  10  x 
13  ins.;  others,  914  x  13  ins. 

Wheel  Base — Driving,  IS  ft.  6  ins.; 
rigid,  15  ft.  6  ins.;  total  engine,  15  ft 
6  ins.;  total  engine  and  tender,  51  ft. 
1  in. 

Weight— On  driving  wheels.  212.400 
lbs.;  total   engine,  212.400  lbs.;   total  en- 


gine and  tender,  about  350,000  lbs. 

Tender — Tank  capacit>',  7.400  gals. ;  fuel 
capacity,  11  tons;  service,  switching. 

Superheating  surface,  554  sq.  ft. 


New  Shops  on  the  Canadian  Pacific. 

An  important  announcement  was  made 
by  the  Canadian  Pacific  Railway  that  Cal- 
gary had  been  selected  as  the  site  for  the 
new  western  shops.  These  shops,  while 
not  so  extensive  as  the  .*\ngus  shops  at 
Montreal,  will  be  among  the  largest  on 
the  American  continent.  There  will  be 
at  the  start  20  large  buildings,  covering 
an  area  of  120  acres,  and  erected  at  a 
cost  of  over  $5,000,000.  Since  the  an- 
nouncement many  large  Canadian  indus- 
trial firms  have  announced  their  intention 
of  locating  branch  offices  here.  The  big 
manufacturing  firms  which  have  decided 
to  locate  in  Calgary  will  employ  about 
10,000  men.  This  will  mean  an  imme- 
diate increase  of  many  thousands  in 
population. 


In  Saskatchewan. 

At  the  beginning  of  the  year  the  Cana- 
dian Pacific  Railway  had  414  miles  of 
main  line  and  1,660  miles  of  bfanch  lines, 
making  a  total  of  2,074  miles  in  the 
province ;  the  Canadian  Northern  Rail- 
way had  400.67  miles  of  main  line  and 
1,653.93  miles  of  branch  lines,  or  a  total 
of  2,054.6  miles ;  and  the  Grand  Trunk 
Pacific  Railway  had  415  miles  of  main 
line  and  267.67  miles  of  branch  lines,  or 
a  total  of  682.67  miles.  These  figures  give 
a  total  for  the  whole  province  of  4,811.52 
miles,  made  up  of  1.230.47  miles  of  main 
lines  and  3,581.05  miles  of  branch  lines. 
It  appears  that  there  was  a  shortage  of 
labor  throughout  the  whole  of  the  work- 
ing season ;  unsettled  weather  also  in- 
terfered a  good  deal  with  progress. 


Interborough  to  Sell  Direct  to  Em- 
ployes. 
The  Interborough  Rapid  Transit  Com- 
pany, of  New  York,  on  February  15, 
opened  up  the  first  of  its  supply  stores 
for  the  benefit  of  its  employes.  This  is 
one  of  six  stores  the  company  intends  to 
open  following  a  vote  taken  among  the 
employes  of  the  power  houses  and  car 
houses  to  get  their  opinion  of  the  pro- 
ject. Meats,  vegetables,  groceries  and 
other  supplies  will  be  sold  at  little  above 
cost.  The  second  store  was  opened  on 
March  1  at  Fiftieth  street  and  Seventh 
avenue.  Coupons  which  will  pass  as  cur- 
rency at  the  stores  will  be  sold  to  em- 
ployees from  the  various  offices  and 
terminals. 


face  of  the  wheel,  and  "glazing"  is  the 
condition  in  which  the  cutting  grains  and 
their  bond  are  on  an  even  plane  on  the 
wheel  surface.  In  grinding  copper,  "fin- 
ish" is  always  proportional  to  the  fineness 
'■f  the  wheel. 

I  he  color  of  a  grinding  wheel  does  not 
affect  the  cutting  quality  or  the  life;  the 
cause  is  the  difference  in  color  of  the 
bond  used.  The  use  of  compound  in 
grinding  improves  the  cutting  and  pro- 
longs the  life  of  the  wheel,  and,  to  get 
true  grinding  economy,  there  must  be 
co-operation  between  the  grinding  and 
turning  departments.  Often  the  grind- 
ing machine  is  not  given  due  credit  for 
the  saving  in  turning,  made  possible  only 
by  the  grinding  methods.  As  a  rule,  the 
greatest  economy  is  obtained  by  the  com- 
bination of  grinding  with  very  rough 
turning. 

By  simply  changing  the  speed  of  either 
the  wheel  or  the  work,  failure  is  often 
turned  into  success,  and  transferring  a 
wheel,  after  it  has  worn  down  to  a  small 
diameter,  from  a  large  machine  to  a 
small  one  is  a  good  plan.  Always  true 
the  wheel  at  the  speed  at  which  it  is  to 
be  used.  Long  life  in  a  wheel,  secured 
by  sacrificing  rapid  production,  is  not 
economy. 


Seasoning  of  Wood. 
.'\n  investigation  made  by  one  of  our 
leading  railroads  some  time  ago  regard- 
ing the  natural  seasoning  of  woods  con- 
cluded that  oak  began  to  season  naturally 
in  March  and  April ;  that  pine  lost  mois- 
ture within  a  fortnight  after  its  first  ex- 
posure; that  ash  and  poplar  began  the 
loss  in  April  and  elm  immediately  on  be- 
ing exposed  in  January.  With  the  excep- 
tion of  elm  the  seasoning  of  most  woods 
ends  with  the  summer  months.  All  woods 
take  up  slight  moisture  during  wet 
weather  in  fall  and  winter ;  pine  of  small 
dimensions,  like  inch  flooring,  will  ab- 
sorb moisture  during  the  wet  months. 
One  season  of  average  weather  is  gen- 
erally sufficient  to  season  wood  for  pur- 
poses of  construction. 


Notes  on   Grinding. 

In  last  month's  Canadian  Machinery 
there  are  some  valuable  notes  on  grind- 
ing. Among  others  it  states  that  "load- 
ing" is  the  condition  in  which  some  of 
the   ground-off   material    adheres    to    the 


African  Teak. 

So  indestructible  is  .African  teakwood 
that  vessels  built  of  it  have  withstood 
hard  ocean  going  service  for  over  one 
hundred  years.  This  wood  is  one  of  the 
most  remarkable  lines  of  timber  employed 
in  the  industries,  being  noted  for  its  great 
weight,  hardness  and  durability,  its  weight 
varying  from  42  to  .52  pounds  per  cubic 
foot.  It  works  easily,  but  owing  to  the 
large  quantity  of  silex  which  it  contains, 
the  tools  require  to  be  ven,-  hard  and 
even  then  are  subject  to  rapid  wear.  It 
contains  an  oil  which  prevents  screws 
driven  into  it  from  rustine. 

Standardization  in  the  engineering 
sense  means  the  elimination  of  the  un- 
ncccssarv. 
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Questions  and  Answers. 
Second  Series. 

(Cotitiiued  from  page  95.) 

Q.  1.  How  would  you  test  for  a  leaky 
rotary  valve  in  the  No.  6  E.  T.  auto- 
matic brake  valve? 

A.  Make  a  15-pound  reduction,  lap  the 
brake  valve  and  close  the  cut-out 
cock  in  brake  pipe,  then  ntJte  the 
action  of  the  gauge,  if  the  black 
hand  on  the  No.  1  gauge  moves 
up  faster  than  the  black  hand  on 
the  No.  2  gauge  it  indicates  a  leak  of 
main  drum  pressure  past  the  gasket  18 
into  chamber  d.  While  a  leaky  rotary 
valve  will  be  indicated  by  a  raise  on  the 
black  hand  of  the  No.  2  gauge.  Also  a 
blow  at  the  brake  pipe  e-xhaust.  Still  an- 
otlicr  method  of  testing  for  a  leaky  rotary 
is  to  place  the  brake  valve  in  service 
position  until  all  air  has  been  exhausted 
from  chamber  D  and  brake  pipe.  If  the 
air  still  continues  to  flow  from  the  di- 
rect exhaust  port  at  the  back  of  the  valve 
it  indicates  a  leaky  gasket  18,  permitting 
main  drum  air  to  flow  into  chamber  D. 
While  a  blow  at  the  brake  pipe  exhaust 
would  indicate  a  leaky  rotary  valve.  The 
cut-out  cock  should  also  be  turned  while 
making  this  test. 

K.  2.  How  would  you  test  for  a  leaky 
independent  rotary  valve? 

A.  A  leaky  rotary  valve  in  the  indr- 
pen<lent  brake  valve  will  permit  air  ti> 
esca|)e  from  the  exhaust  of  the  auto- 
matic brake  valve  while  in  running  posi- 
tion, or  may  cause  a  blow  at  the  inde- 
pendent exhaust.  This  might  also  allow 
reduced  pressure  to  pass  through  the  ap- 
plication cylinder  pipe  to  the  application 
cylinder  and  set  the  lirakes.  when  the 
automatic  or  independent  brake  valve 
was  placed  in  lap  position.  To  test,  lap 
the  automatic  brake  valve  and  note 
whether  the  brake  applies.  In  the  event 
of  the  brake  cylinder  pressure  raising  to 
the  adjustment  of  the  reducing  valve  it 
indicates  that  the  pressure  is  coming  from 
the  independent  brake  valve.  By  dis- 
connecting the  pipes  and  noting  which 
direction  the  air  is  flowing  from,  the 
trouble  can  easily  be  located. 

Q.  3.  How  would  you  test  for  a  leaky 
application  valve  in  the  distributing 
valve? 

.■\.  .A  leaky  application  valve  will  per- 
mit main  drum  air  to  blow  from  the  ex- 
haust of  the  distributing  valve  in  release 
position.  However,  if  the  quick  action 
cap  is  beinc  used  a  leaky  emergency 
valve  could  also  permit  brake  pipe  air  to 
pass   up   through   port   M   into   the   brake 


cylinder  space  and  thence  out  to  the  ex- 
haust. To  locate  which  is  at  fault  close 
the  cut-out  cock  in  the  distributing  valve 
supply  pipe.  If  the  blow  then  stops  it  is 
the  fault  of  the  application  slide  valve. 
While  if  it  continues  it  is  a  leaky  emer- 
gency valve.  A  leaky  application  valve 
will  also  be  indicated  by  the  red  hand  on 
tlie  No.  2  gauge  raising  above  the  pres- 
sure in  the  application  cylinder,  forcing 
the  application  piston  to  release  position 
causing  a  slight  blow  at  the  exhaust 
when  the  red  hand  will  again  move  up. 

Q.  4.  How  would  you  test  for  a  leaky 
exhaust  valve  in  the  application  part  of 
the  distributing  valve? 

A.  Set  the  brake  with  either  automatic 
or  independent  if  there  is  a  blow  at  the 
brake  cylinder  exhaust  of  the  distributing 
valve,  when  the  brake  is  applied  it  denotes 
a  leaky   exhaust  valve. 

Q.  5.  How  would  you  make  a  test  to 
determine  if  the  application  piston  is  leak- 
ing? 

A.  Close  the  stop  cock  in  the  distrib- 
uting valve  supply  pipe  and  set  the  brake 
with  the  independent  brake  valve,  then 
open  the  drip  cock  under  the  equalizing 
portion  of  the  distributing  valve.  This 
drip  cock  is  tapped  into  port  M,  which 
leads  up  to  the  back  of  the  application 
piston,  therefore  any  leakage  past  the 
packing  leather  will  blow  out  through 
the  drip  cock. 

Q.  6.  How  can  a  test  be  made  to  deter- 
mine a  leaky  equalizing  slide  valve? 

A.  It  must'  be  borne  in  mind  that  the 
equalizing  slide  valve  controls  the  flow 
of  air  to  the  distributing  valve  release 
pipe,  and  pressure  chamber  air  is  con- 
stantly on  top  of  the  equalizing  slide 
valve;  therefore,  any  leakage  past  this 
valve  will  cause  a  blow  at  the  exhaust  of 
the  automatic  brake  valve  when  both 
valves  are  in  running  position.  In  the 
event  of  either  brake  valve  being  placed 
in  lap  position  the  leakage  past  this  valve 
will  then  build  up  a  pressure  in  the  ap- 
plication chamber  and  cylinder,  causing 
the  engine  brake  to  apply.  To  test  this 
valvi-  apply  the  Iirakcs  with  tlie  auto- 
matic brake  valve  then  close  the  cut-out 
cork  under  the  automatic  brake  valve 
and  return  the  handle  to  running  position. 
.\  leak  of  pressure  cliamber  air  past  the 
equalizing  slide  valve  to  the  distributing 
valve  release  pipe  will  blow  out  through 
the  exhaust  of  the  automatic  brake  valve, 
thereby  reducing  the  pressure  chamber 
causing  the  brake  pipe  pressure  to  force 
the  equalizing  piston  and  slide  valve  to 
release  position  releasing  the  brake.  Still 
anotlior    method,    and    possibly    a    plainer 


way.  would  be  to  disconnect  the  distnbut- 
ir^g  valve  release  pipe  and  note  if  air 
blew  out  from  the  distributing  valve  end 
which   would   indicate   leaky   slide   valve. 

Q.  7.  What  effect  would  a  leaky  gradu- 
ating valve  have  on  the  engine  brakes? 

A.  A  leaky  graduating  valve  will  only 
effect  the  engine  brakes  when  a  partial 
automatic  application  has  been  made  and 
the  equalizing  piston  and  graduating 
valve  has  been  moved  to  lap  position.  In 
this  position  if  the  graduating  valve  is 
leaking  it  will  permit  pressure  chamber 
air  to  flow  into  the  application  chamber 
and  cylinder  raising  the  brake  cylinder 
pressure,  and  might  have  the  effect  of 
releasing  the  brake  after  a  partial  serv- 
ice application.  In  the  event  of  this  en- 
gine being  the  second  engine  of  a  double- 
header. 

Q.  8.  Why  will  not  a  leaky  graduating 
valve  release  the  brake  on  a  single 
engine? 

A.  This  is  due  to  the  fact  that  while 
the  brakes  are  applied  on  the  single  en- 
gine the  brake  valve  is  in  lap  position ; 
therefore,  the  distributing  valve  release 
pipe  is  closed  even  though  the  equalizing 
piston  and  slide  valve  do  move  to  release 
position  the  application  cylinder  and 
chamber  pressure  cannot  pass  out  through 
tlie  exhaust,  therefore  the  brake  will  not 
release. 

Q.  9.  How  would  you  test  for  a  leak 
from  pressure  chamber  to  the  atmos- 
phere, such  as  a  leaky  drain  plug? 

A.  Make  a  reduction  with  the  auto- 
matic brake  valve,  then  close  the  cut-out 
cock  under  the  brake  valve ;  next  place 
the  brake  valve  handle  in  running  posi-" 
tion,  w^hen  the  leak  from  pressure  cham- 
ber will  reduce  the  pressure  on  the  slide 
valve  side  of  the  equalizing  piston ;  brake 
pipe  pressure  will  then  force  the  piston 
and  slide  valve  to  release  position,  when 
application  cylinder  and  chamber  air  will 
flow  out  through  the  distributing  valve 
release  pipe  by  way  of  the  independent 
brake  valve  through  the  automatic  brake 
valve  and  release  the  brake. 

Q.  10.  What  would  be  the  effect  if  the 
application  cylinder  and  distributing 
valve  release  pipe  were  crossed  on  the 
number  6  E  T? 

A.  The  brakes  could  be  applied  and  re- 
leased with  either  brake  valve,  but  in  the 
event  of  an  automatic  application  the 
brakes  could  not  be  released  with  the  in- 
dependent. This  is  due  to  the  fact  that 
if  these  pipes  were  crossed  the  appli- 
cation cylinder  pipe  would  then  be  con- 
trolled by  the  equalizing  slide  valve; 
therefore,    if    the    equalizing    slide    valve 
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was  out  in  a  setting  position  this  pipe 
would  be  blanked  and  the  application 
cylinder  and  chamber  air  would  not  be 
exhausted  out  through  the  independent 
brake  valve.  Also,  in  the  event  of  double- 
heading,  when  leading  engine  applies  the 
brakes  the  air  would  flow  from  the  ap- 
plication cylinder  out  through  the  inde- 
pendent and  automatic  brake  valve,  and 
the  brakes  would  not  apply  unless  the  au- 
tomatic brake  valve  or  independent  was 
placed  in  lap  position. 

Q.  11.  What  would  be  the  indications 
of  a  brake  cylinder  leak  on  the  red  hand 
of  the  No.  2  gauge? 

A.  With  a  full  service  application  the 
red  hand  on  the  No.  2  gauge  should  move 
up  and  register  about  SO  pounds.  In  the 
event  of  a  brake  cylinder  leak  it  is  quite 
possible  that  this  hand  will  fall  sometimes 
to  45  pounds,  when  the  pressure  in  the 
application  cylinder  will  force  tlie  appli- 
cation piston  and  slide  valve  over  to  the 
right,  opening  up  communicatinii  from 
the  main  reservoir  to  the  brake 
cylinder,  causing  the  red  hand  to  again 
move  up.  As  a  matter  of  fact,  the  red 
hand  should  fluctuate  up  and  down  be- 
tween 45  and  SO.  This  is  one  of  the 
maintaining  features  of  this  equipment. 

Q.  12.  How  would  you  make  a  test  of 
the  safety  valve  without  interfering  with 
the  brakes  on  the  train? 

A.  First  close  the  cut-out  cock  under 
the  automatic  brake  valve,  then  place  the 
valve  in  emergency  position  and  adjust 
the  safety  valve  at  68  pounds  by  the  red 
hand  on  the  No.  2  gauge.  In  this  posi- 
tion main  drum  pressure  will  flow 
through  the  maintaining  feature  of  the 
automatic  brake  valve  through  the  ap- 
plication cylinder  pipe  directly  to  the  ap- 
plication cylinder. 

Q.  13.  What  pressure  does  the  safety 
valve  connect  with  direct,  and  how  does 
the  safety  valve  control  the  brake  cylin- 
der pressure? 

A.  The  safety  valve  connects  at  all 
times  excepting  in  automatic  lap  with 
the  application  cylinder,  and  the  pressure 
in  the  application  cylinder  governs  the 
pressure  that  will  be  obtained  in  the 
brake  cylinder. 

Q.  14.  What  effect  would  it  have  on  the 
operation  of  the  brakes  on  the  engine  and 
tender  if  the  distributing  valve  release 
pipe,  that  is,  the  lower  pipe  on  the  left 
side  of  the  distributing  valve  was  broken? 
A.  This  would  cause  the  engine  and 
tender  brake  to  release  when  the  auto- 
matic brake  valve  was  placed  in  holding 
or  release  position,  and  would  also  re- 
lease the  brakes  on  the  engine  and  tender 
after  an  independent  application.  If  the 
independent  brake  valve  was  placed  on 
lap  position,  it  would  also  prevent  the 
brakes  from  being  applied  with  the  inde- 
pendent brake  valve  in  slow  service  posi- 
tion. They  could,  however,  be  applied 
by   placing   the   independent   brake   valve 


in  quick  application  position,  although  air 
would  be  constantly  flowing  out  through 
the  broken  pipe. 

Q.  IS.  What  should  be  done  in  the 
event  of  a  distributing  valve  release  pipe 
breaking  ? 

A.  If  this  pipe  breaks,  leave  it  alone,  as 
it  is  not  necessary,  to  plug  it.  In  the 
event,  however,  of  it  being  necessary  to 
hold  the  engine  brakes  applied  while  re- 
leasing the  train  brakes,  the  independent 
brake  valve  can  be  held  in  application  po- 
sition ;  this  will  hold  the  engine  brakes 
applied,  although  air  will  be  discharging 
out  through  the  broken  pipe;  the  larger 
opening  through  the  independent  brake 
valve  will  hold  the  application  cylinder 
pressure  at  about  40  pounds. 

Q.  16.  How  can  main  reservoir  air 
leak  into  the  application  chamber,  and 
what  effect  would  it  have  on  the  opera- 
tion of  the  brakes? 

A.  Main  reservoir  air  can  leak  into  the 
application  chamber  from  the  passageway 
where  the  air  enters  from  the  distributing 
valve  supply  pipe  due  to  a  defective  gas- 
ket between  the  divided  reservoir  and  the 
operative  parts  of  the  distributing  valve. 
This  leak  will  cause  blow  at  the  exhaust 
of  the  automatic  brake  valve  when  both 
brake  valves  were  in  running  position, 
and  would  also  raise  the  pressure  in  the 
application  chamber  and  cylinder  up  to 
the  adjustment  of  the  safety  valve  when 
an  application  was  made  with  either 
brake  valve.  This  would  also  increase 
the  brake  cylinder  pressure  to  the  same 
amount  as  that  in  the  application  cylinder. 

Q.  17.  What  efl^ect  would  water  have 
in  the  application  chamber  on  the  opera- 
tion of  the  brakes? 

A.  In  the  event  of  water  being  permit- 
ted to  accumulate  in  the  application  cham- 
ber it  would  have  the  effect  of  reducing 
the  space ;  therefore,  the  pressure  cham- 
ber and  application  chamber  would  equal- 
ize at  a  higher  pressure.  It  would  also 
have  the  effect  of  freezing  up  in  cold 
weather,  causing  the  distributing  valve  to 
become  inoperative. 

Q.  18.  What  effect  would  water  in  the 
pressure  chamber  have  on  the  operation 
of  the  brakes? 

.■\.  This  would  reduce  the  volume  of 
air  in  the  pressure  chamber ;  therefore, 
would  cause  the  pressure  to  equalize  with 
the  application  chamber  and  cylinder  at 
a  lower  pressure. 


Educating  Both  the  Head  and  the 
Hands. 
The  real  problem  is  to  determine 
whether  to  educate  the  head  or  the  hands, 
or  both.  Both  have  been  overdone  in 
the  past.  To  overcome  natural  narrow- 
mindedness  it  is  believed  best  to  educate 
both.  Theory  and  practice  go  well  to- 
gether. If  we  theorize  incorrectly  the 
practice  will  not  agree;  hence  the  reason 
for  educating  and  balancing  the  head. 


High-Speed  Steel. 

In  connection  with  cutting  steels,  a  pro- 
found sensation  was  aroused  throughout 
the  steel  world  when,  at  the  Paris  Exhi- 
bition in  1900,  the  Bethlehem  Steel  Co., 
of  the  United  States,  showed  turning 
tools  made  under  the  alleged  patent  of 
Messrs.  Taylor  and  White,  cutting  very 
mild  steel  at  a  speed  which  rendered  the 
nose  of  the  tool  red  hot.  It  was  obvious 
that  in  these  tools  the  thermal  stability 
of  the  hardcnite  had  been  raised  to  per- 
haps 600  degs.  C.  What  the  enterprising 
firm  had  really  done  was  to  show  that  this 
type  of  steel  was  capable  of  retaining  its 
cutting  edge  at  a  much  higher  tempera- 
ture than  most  engineers  and  metallurgists 
had  realized.  For  this  demonstration 
every  credit  was  due  to  the  Bethlehem  Co. 
Sheffield  steel-makers,  realizing  future 
possibilities,  made  from  the  year  1900  and 
onward  a  series  of  experimental  re- 
searches, which  eventually  gave  to  engi- 
neers that  astonishing  material  known  as 
high-speed  steel,  in  which  the  thermal 
stability  of  the  fortified  hardenite  was 
raised  to  about  700  degs.  C. 


Wrought  Iron. 
There  is  an  increasing  tendency  in  re- 
cent construction  to  go  back  to  the  great- 
er use  of  wrought  iron  as  compared  with 
steel.  This  reversion  is  already  on  a  con- 
siderable scale.  In  Pennsylvania  alone 
there  are  now  fifty-three  iron  mills  in 
existence,  and  probably  over  two  hundred 
in  the  United  States.  The  prevalence  of 
rail  breakages,  owing  to  piping  and  segre- 
gation in  steel,  could  not  possibly  obtain 
in  wrought  iron.  Lamination  troubles 
were  frequent  enough  in  the  old  days  of 
iron  rails  rolled  from  piles,  but  if  rails 
had  again  to  be  rolled  for  iron,  piling 
would  be  an  obsolete  institution.  It  is 
well  known  that  because  of  the  excessive 
corrosion  which  British  railway  compa- 
nies have  discovered  in  mild  steel,  they 
have  now  largely  come  to  the  conclusion 
that  with  regard  to  the  rolling  stock  they 
must  revert  to  iron,  sacrificing  superior 
strength  to  other  considerations.  There 
was  also  a  marked  preference  shown  in 
the  demands  from  the  Colonies  for  gal- 
vanized sheets  of  iron  instead  of  steel, 
owing  to  the  greatly  lessened  liability  of 
tile   former  to  corrosion. 


1  he  Eric  Railroad  people  are  devot- 
ing much  attention  to  utilizing  scrap  for 
re|)air  purposes.  One  of  the  latest  moves 
in  this  direction  is  the  convening  of  old 
tluc  tubes  into  locomotive  pilots.  Pilots 
made  of  this  material  have  been  proved 
to  be  stronger  than  the  ordinary  wooden 
pilots  and  they  have  a  particularly  neat 
appearance.  The  cost  of  construction 
is  low  r.  '  '  '  ■  ^  considerable  saving 
(>n    par'-  for    much    repairing. 
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Questions  Answered 


LUBRICATION. 

A.  S.,  Bucyrus,  Ohio,  writes :    We  have 
in  use  here  engines  equipped  with  Schmidt 
Superheaters,    with    cylinders    measuring 
25    ins.   by   30   ins.     Steam   pressure    100 
pounds.     For  several  months  after  these 
engines  were  put  in  service  we  were  al- 
lowed 7   pints  of  high-grade  oil   for   115 
miles.    The  oil  was  specially  intended  for 
use  on  superheater  engines.     Now  we  are 
allowed  two  and  a  quarter  pints  for  the 
same  distance.     This  is  on  heavy  freight 
service,   and   from  this   supply  of   oil   we 
have  also  to  lubricate  the  air  pump.    The 
engines  are  equipped  with  fine  feed  lubri- 
cators, but  under  instructions  we  do  not 
use  the  cylinder  feeds,  and  are  instructed 
to  adjust  feeds  to  three  drops  per  minute 
to    each    valve.      The    pistons    and    valve 
stems  become  so  dry  that  frequently  the 
packing  is  found  melted  and  all  run  into 
a  mass  together.    We  find  a  considerable 
increase  in  the  amount  of  coal  necessary 
in  the  handling  of  trains  since  the  reduc- 
tion of  the  coal  supply.     Please  advise  if 
this   supply   of   oil   should   be   considered 
sufficient  to  properly  lubricate  the  valves 
and     cylinders.      A.— According     to     the 
latest  data  on  the  subject  of  lubricating 
superheated    engines,    the   amount    of    od 
should     be     sufficient,     two     pints     being 
usually    allowed    for    100    miles.      Much, 
however,   depends  on  the  conditions,  the 
quality    of   water   as   well    as   the   nature 
of  the  grades  greatly  affecting  the  lubri- 
cation.    It   is  noticed   in   districts   where 
mineral  deposits  obtain  in  water,  the  wear 
of  piston  rings  and  other  packing  is  rapid 
and    much    more    lubrication    is    required 
than    the    amount    referred    to.      Heavy 
grades  also  greatly  affect  the  lubrication. 
A  recent  case  on  the  Louisville  &  Nash- 
ville was  called  to  our  attention.     On   a 
steep    grade    of    eight    or    ten    miles    the 
piston     and     valve     packing     frequently 
melted,    and    a    clever    engineer    experi- 
mented  by    shutting   off   the   throttle    for 
two  or  three  revolutions  with  the   result 
that  the  danger  point  was  safely  passed. 
This  could  be  accounted  for  only  on  the 
ground  that  the  lubricant  was  not  reach- 
ing the  heated  spots,  and  the  momentary 
shutting  off  of  the   steam   allowed    it   to 
reach  those  parts  previously  affected.     It 
should  be  further  noted  that  in  drifting, 
if    the    throttle    is    entirely    ^;hut    and    no 
steam   allowed   into   the  cylinders  the  at- 
mosphere rushing  into  the  vacuum  created 
by  the  movement  of  the  pistons  has  the 
effect    of   carbonizing    the    lubricant,    and 
tlic    effect    is    about    the    same    as    if    an 
(■(|ual    quantity    of    emery    were    injected 
into  the   valve  chests   and   cylinders.     In 
drifting  therefore  it  has  been   found  that 
running  with  a  "cracked"  throttle,  that  is, 
with  the  throttle  slightly  open,  is  an  ad- 
vantage,   and    whatever    small    loss    there 
may  be  by  the  misuse  of  steam  is  more 
than  made  up  by  a  continued   saving  of 


tlie  lubricant.  It  is  also  good  practice  to 
allow  a  small  amount  of  the  lubricant  to 
reach  the  pistons  independent  of  the  sup- 
ply admitted  to  the  steam  chests.  Mr. 
Spellen's  contribution  on  the  subject  in 
another  part  of  this  issue  contains  much 
useful  information  on  the  subject,  but,  as 
we  already  stated,  there  are  no  exact 
rules  to  be  guided  by  any  more  than  there 
is  on  the  Ufe  of  flues  or  other  parts  of  the 
locomotive  that  are  subjected  to  varying 
conditions.  If  a  number  of  intelligent  en- 
gineers agree  that  the  amount  of  lubrica- 
tion allowed  is  too  small  it  may  safely 
be  relied  upon  that  they  are  right. 


be  5,000,  which  divided  by  the  radius  of 
the  cylinder  of  the  boiler,  say  30,  would 
leave  166J^,  to  which  add  twenty  per 
cent,  on  account  of  the  double  riveting 
would  give  a  safe  working  pressure  of 
200  pounds. 


TENSILE    STRENGTH   AND   WORKING   PRESSURE. 

R.  D.  Hattiesley,  Miss.,  asks:     How  is 
the  tensile  strength  of  boiler  sheets  one- 
half  inch  in  thickness  obtained,  and  how 
is    the    working    pressure    obtained    in    a 
cylindrical    "boiler,    the     first    course    of 
which  is  59  inches  in  diameter,  the  sec- 
ond   course     60    inches,     and     the    third 
course   61    inches,   lap   jomt.   and    double 
row  of   rivets  or  longitudinal   seam,   out- 
side  row  of  rivets  5  inches  pitch,   inside 
row    2^    inches?— A.     In    obtaining    the 
tensile  strength  of  sheets  for  boiler  con- 
struction the  rule  is  that  from  each  plate 
rolled  there  shall  be  taken  two  test  pieces, 
one  for  tensile  test  and  one  for  bending 
test.     The  piece  for  tensile  test   shall  be 
taken  from  the  side  of  the  plate  at  about 
one-third  of   its   length   from   the  top   of 
the    plate.     The    skin    shall    not    be    re- 
moved, and  shall  be  at  least  16  inches  in 
length,  and  from  VA  inches  to  iyi  inches 
in    width.     The    piece    shall    be    marked 
with  hght  prick  punches  one  inch  apart, 
spaced    so    as    to    give    eight    inches    in 
length.     The     plate     must     show     when 
tested    a    tensile    strength    of    not    lower 
than     50,000     pounds     per     square     inch. 
Tests    for   elongation   vary   according    to 
the    thickness    of    the    plate.     There    are 
also  quenching  and  bending  tests  where- 
by the  plate  is  heated  to  a  cherry  red  and 
quenched   in   water   at   a   temperature   of 
82  degs.,  and  bent  to  a  curve  not  greater 
than  one  and  a  half  times  the  thickness 
of  the  plate,  without  cracks  or  flaws. 

The  pressure  for  any  dimension  of 
boilers  must  be  ascertained  by  the  fol- 
lowing rule.  Multiply  one-sixtli  of  the 
lowest  tensile  strength  of  the  plates  in 
the  cylindrical  shell  by  the  thickness,  ex- 
pressed in  inches  or  parts  of  an  inch,  and 
divide  by  the  radius  or  half  diameter, 
also  expressed  in  inches,  and  the  result 
will  be  the  pressure  allowable  per  square 
inch  of  surface  for  single  riveting,  to 
which  20  per  rent,  should  be  added  for 
double  riveting. 

As  an  illustration,  suppose  the  tensile 
strcngtli  of  the  steel  is  60.000  pounds  per 
square  inch,  this  amount  divided  by  six 
would  be  10,000,  which  multiplied  by  one- 
half,— the   thickness  of  the   sheet,— would 


WEAR    ON    MAIN    LEFT    BOXES    AND    BRASSES. 

A.  B.  S.,  Boone,  la.,  asks:  Why  do  the 
left  main  box  and  brass  of  a  ten-wheel 
engine  pound  and  wear  first  and  most? 
A. — Because  of  the  unbalanced  condition 
of  an  ordinary  two-cylindered  locomo- 
tive. As  is  well  known,  the  right  hand 
main  crank  is  set  90  degs.  ahead  of  the 
left  hand  crank,  and  if  the  thrust  is  fol- 
lowed it  will  be  observed  that  the  left 
hand  boxes  and  brasses  become  a  kind  of 
fulcrum  to  a  greater  extent  than  the  right 
side.  This,  of  course,  is  presuming  that 
the  locomotive  is  working  in  the  for- 
ward motion.  If  running  backwards  the 
opposite  effect  would  be  observed,  and 
the  right  side  would  wear  more  rapidly. 
Again,  if  the  locomotive  had  three  cylin- 
ders and  the  cranks  were  set  at  120  degs. 
apart,  the  thrusts  of  the  pistons  would 
be  equally  balanced,  and  the  wear  would 
be  equal.  This  peculiarity  is  not  confined 
to  ten-wheel  locomotives,  but  may  be  ob- 
served to  a  more  or  less  degree  on  all 
two-cylindered  locomotives  having  their 
cranks  set  at  right  angles. 


TRACTIVE    POWER    OF     A     LOCOMOTIVE. 

F.  S.  G.,  St.  Louis,  Mo.,  writes:  In 
computing  the  tractive  power  of  a  loco- 
motive the  amount  is  usually  given  in 
pounds.  What  is  the  rule  in  regard  to 
the  relation  between  the  number  of 
pounds  of  tractive  effort  and  the  num- 
ber of  tons  that  the  locomotive  will  haul? 
And  what  allowance  is  made  for  curves 
and  grades?  A.  Many  experiments  have 
shown  that  in  starting  a  locomotive  on  a 
level  track  it  will  take  about  16  pounds 
of  tractive  force  to  move  one  ton.  After 
acquiring  a  speed  between  5  and  10  miles 
per  hour  about  6  pounds  of  tractive 
effort  will  keep  the  train  in  motion.  As 
the  speed  increases  the  amount  of 
tractive  force  necessary  increases  until 
at  a  velocity  exceeding  110  miles  an  hour 
almost  the  entire  tractive  effort  will  be 
necessary  to  keep  the  engine  and  tender 
alone  in  motion.  In  regard  to  curves, 
the  construction  of  the  road-bed,  speed, 
length  of  train,  weight  of  cars,  and  other 
conditions,  make  it  impossible  to  give  a 
rule  approaching  exactness.  The  resist- 
ance owing  to  curves  varies  from  .7  to  1.0 
pound  per  ton  per  degree  of  curvature, 
the  lower  figure  for  large  cars  and  the 
higher  figure  for  smaller  capacity  cars. 
In  regard  to  grades,  if  the  grade  is  ex- 
pressed in  feet  per  hundred,  the  added 
resistance  in  pounds  per  ton  will  be  about 
20  pounds  per  ton  for  each  per  cent,  of 
grade. 
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BROKEN    SUPPLY    PIPE. 

A.  B.,  Youngstown,  O.,  Writes : — 
Can  an  engine  equipped  with  the  "E  T" 
brake  be  handled  on  a  descending  grade 
with  the  air  brake,  if  the  distributing  sup- 
ply pipe  is  broken  off?  A.  Yes.  Some 
niuntlis  ago  we  explained  how  this  could 
be  done  if  the  distributing  valve  has  a 
quick  action  cap,  that  is,  by  stopping  the 
leak  from  the  broken  pipe  and  carrying 
the  brake  valve  handles  in  application 
position  and  moving  to  release  position 
with  the  automatic  valve  to  permit  brake 
pipe  pressure  to  enter  the  brake  cylinders 
through  the  quick  action  cylinder  cap 
and  the  release  would  be  accomplished 
with   the   independent    valve. 

At  the  present  time,  however,  we  believe 
that  the  simpler  and  more  positive  way 
to  handle  the  engine  brake  is  to  stop  the 
leak  from  the  broken  pipe,  remove  the 
emergency  slide  valve  and  the  cylinder 
check  valve  from  the  quick  action  cap 
and  use  the  automatic  brake  valve  in 
release  position  to  apply  the  brake  and 
in  emergency  position  to  withdraw  the 
brake  pipe  and  brake  cylinder  pressure, 
to  release  the  brake. 

If  the  distributing  valve  has  the  plain 
cydinder  cap,  remove  the  cap  and  cut  an 
opening  in  the  cylinder  cap  gasket  be- 
tween the  brake  pipe  and  the  brake 
cylinder  ports,  replace  the  cap  and  gasket 
and  use  the  automatic  brake  valve  as 
previously  mentioned. 

You  will  note  that  the  independent  valve 
is  not  used  in  this  operation,  hence  the 
brake  could  be  handled  in  this  manner 
even  if  the  application  cylinder  and  re- 
lease pipes  were  also  broken  off. 


USE    OF    BR.\KE    V.'iU'E. 

R.  M.  B..  Bowling  Green,  Fla., 
writes :  Can  I  use  the  "S  6"  indeiicndent 
brake  valve  of  the  Number  6  K.  T.  loco- 
motive brake  by  itself  on  a  locomotive 
equipped  with  the  straight  air  brake  with- 
out any  of  the  other  equipment?  If  so, 
how  can  I  do  it?  A. — No.  The  inde- 
pendent brake  valve  was  designed  to  op- 
erate the  application  piston  of  the  dis- 
tributing valve  and  the  port  openings  are 
proportioned  to  the  size  of  the  application 
cylinder  of  the  distributing  valve  and  the 
application  chamber  of  the  divided  reser- 
voir, hence  the  volume  of  compressed  air 
that  can  pass  through  the  brake  valve  in 
a  specified  length  of  time  is  limited  to  the 
size  of  port  openings,  which  are  too  small 
to  admit  the  necessary  volume  of  com- 
pressed air  directly  to  and  exhaust  it 
from  the  brake  cylinders  in  the  longest 
permissible  time  for  an  application  and  a 
release  of  brakes. 


properly  .mil  all  bracket  bults  said  tu  be 
tight,  and  are  many  such  cases  known  ? — 
A.  The  old  style  9}4-in.  air  pump  center- 
pieces were  frequently  broken  because  of 
rough  handling  in  changing  pumps  on 
the  locomotive,  and  due  to  a  structural 
v.eakncss  which  is  entirely  eliminated  in 
the  present   style  of  centerpiece. 

While  broken  centerpieces  from  fair 
usage  are  now  practically  unknown,  it  is 
possible  for  any  cylinder  or  centerpiece 
to  fail  from  defective  casting,  corrosion, 
crystallization,  or  explosion.  We  have 
seen  frozen  up  air  pumps  which  broke 
their  heads,  centerpieces,  and  the  bolts 
holding  them  to  the  bracket,  and  we 
have  seen  air  c\lindcr  explosions  from 
jjouring  engine  oil  in  the  strainer  of  an 
overheated  pump  which  caused  the  pump 
to  break  its  centerpiece  and  pipe  con- 
nections and  fall  to  the  ground. 


AIR   PUMP   DEFECT. 

J.  H,,  Philipsburg,  X.  J.,  writes : 
In  overhauling  an  l!-in.  air  pump,  the 
main  valve  bushing,  the  reversing  valve 
and  its  bushing  were  renewed,  and  the 
pump  would  not  run.  A  new  head  was 
applied  and  the  overhauled  head  was  put 
on  the  new  pump  and  both  pumps  worked. 
Why  would  not  the  overhauled  head  work 
on  the  overhauled  pump?  A. — No  doubt 
because  of  a  combination  of  steam  cylin- 
der packing  ring  and  small  end  main 
valve  packing  ring  leakage  and  possibly 
main  slide  valve  leakage.  When  the  re- 
paired head,  with  small  end  main  valve 
packing  rings  that  were  improperly  fitted 
or  too  loose  in  the  piston  grooves,  was 
applied  to  the  new  pump,  the  leakage 
past  the  rings  or  possibly  past  the  slide 
valves,  was  insufficient  to  prevent  the 
operation  of  the  pump,  and  when  the  new 
head  was  appHed  to  the  overhauled  pump 
the  steam  cylinder  packing  ring  leakage 
in  itself  could  not  prevent  the  operation 
of  the  new  head. 


BROKEN   .\1      PUMP. 

C.  S.  C.  Moncton,  N.  B.,  writes : — 
What  would  be  the  explanation  for  the 
breaking  in  two  of  the  centerpiece  of  a 
9^-in.    air    pump    when    it    was    working 


BR.\KE    VAL\-E    TROUBLE. 

J.  B.,  Peoria,  111.,  writes:  I  am  run- 
ning an  engine  with  the  combined  .\l- 
SWB  equipment,  and  if  coupled  up  to  a 
tram,  the  gauge  shows  70  and  90  lbs.,  but 
with  the  lone  engine  the  hands  go  up  to 
about  100  lbs.,  have  had  feed  valve  and 
brake  valve  cleaned,  but  without  helping 
the  trouble.  Can  you  let  me  know  where 
to  look  for  the  trouble?  (b)  On  same 
engine  have  a  duplex  pump  governor,  the 
top  connection  of  the  small  one  is  made 
to  the  brake  pipe  under  the  brake  valve 
cut-out  cock,  and  the  lower  one  to  the 
main  reservoir  port  in  the  brake  valve,  if 
the  brake  valve  is  on  lap  main  reservoir 
pressure  runs  up  to  100  lbs.,  and  when 
placed  in  running  position  it  drops  back 
to  90  lbs.  Kindly  explain  how  it  is 
regulated?  (c)  What  is  the  cause  of  the 
black  hand  of  the  gauge  not  falling  when 
the  valve  handle  is  on  lap  and  there  is  a 


Muall  leak  in  the  brake  pipe?  A. — -Your 
trouble  is  evidently  due  to  a  leak  through 
the  rotary  valve  of  the  brake  valve  or 
through  the  lower  body  gasket,  the  fact 
that  a  brake  pipe  leak  will  not  cause  the 
hand  on  the  gage  to  drop  when  the  handle 
is  on  lap,  eliminates  the  feed  valve  and 
gasket  from  the  disorder.  The  reason 
that  brake  pipe  pressure  does  not  increase 
when  coupled  to  a  train  is  because  the 
leakage  from  the  brake  pipe  is  greater 
than  the  leakage  through  the  brake  valve, 
while  with  the  light  engine  the  condilon 
is  reversed  and  the  brake  pipe  pressure 
increases  above  the  adjustment  of  the 
feed  valve. 

The  governor  top  you  refer  to  is  the 
SI'  type,  which  provides  for  an  automatic 
regulation  of  main  reservoir  pressure. 
The  diaphragm  valve  of  the  excess  pres- 
sure head  is  held  to  its  seat  by  a  spring 
with  20  lbs.  tension  and  whatever  brake 
|iipe  pressure  that  may  be  used,  hence  if 
70  lbs.  brake  pipe  pressure,  the  governor 
will  not  stop  the  pump  until  90  lbs.  ac- 
cumulates in  the  main  reservoir,  and  main 
reservoir  pressure  will  remain  20  lbs., in 
excess  of  the  brake  pipe  regardless  of  the 
brake  pipe  pressure  until  the  adjustment 
of  the  maximum  top  is  reached. 

On  lap  position  the  movement  of  the 
Ijrake  valve  handle  cuts  the  air  pressure 
off  from  the  lower  pipe  and  renders  the 
excess  pressure  top  inoperative,  and  the 
maximum  top  must  stop  the  pump,  and 
in  dropping  back  to  running  position  the 
excess  pressure  head  again  comes  into 
operation,  and  the  gauge  hand  drops  back 
to  90.  The  top  is  regulated  by  screwing 
down  the  adjusting  nut  to  obtain  more 
pressure  and  slacking  off  to  obtain  less, 
however  the  handle  must  be  in  running 
position,  and  the  maximum  top  must  not 
be  set  so  low  as  to  interfere  at  this  time. 
You  will  understand  that  this  top  is  ad- 
justed according  to  the  position  of  the 
black  liand  and  not  by  the  fixed  position 
of  the  red  hand. 


It  is  interesting  to  note  that  bills  have 
been  passed  in  half  a  dozen  of  the  smaller 
states  calling  for  locomotive  headlights  of 
1.500  unreflected  candle  power  to  enable 
the  engineer  to  distinguish  a  human  form 
at  a  distance  of  800  feet.  The  States  of 
New  Jersey,  New  York,  Connecticut, 
Minnesota.  New  Mexico,  North  Dakota. 
Virginia.  Wyoming.  Iowa.  Massachusetts, 
Pennsylvania.  Rhode  Island.  Vermont. 
Nevada.  New  Hampshire.  Michigan, 
West  Virginia.  Nebraska,  Missouri,  and 
Delaware  advise  that  they  have  no  law 
covering  this  subject. 


Don't  expect  to  find  in  strikes  the 
greatest  industrial  waste;  it  will  be  found 
in  the  wrong  employment  nf  men.  Out 
of  ten  men  probably  only  one  fills  the  job 
that  he  ought  to  be  filling:  and  of  ten 
iols  probably  only  one  is  tilled  by  the 
man  who  ought  to  be  engaged   for  it. 
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Getting  On  in  Railway  Life. 

Some  time  ago  the  writer  received  a 
letter  from  a  bright  young  machinist 
complaining  aliout  tlie  unsatisfactory 
prospect  there  is  for  a  good  machinist, 
who  has  striven  with  admitted  success 
to  become  a  first-class  workman.  This 
young  man  is  a  good  representative  of 
his  class  and  complains  of  a  grievance, 
which  applies  to  a  multitude  of  other 
young  men,  who  suffer  from  the  condi- 
tion that  superior  iiositions  are  far  less 
numerous  than  tlie  humble  ones.  He  is 
acknowledged  to  he  a  first-cIass  macliin- 
ist,  and  although  he  has  been  less  than 
ten  years  at  the  trade,  has  been  for  three 
years  a  gang  boss,  receiving  e(jual  to  the 
highest  pay  of  the  shop.  This  is  the  top 
^if  the  ladder  for  a  work;iian,  but  this 
man  is  not  salisiled  with  it  and  bewails 
the  meager  prospect  there  is  for  advance- 
ment, and  remarks  that  he  might  have 
dfine  much  better  in  some  other  line  of 
liusincss.  About  this  we  are  vcrv  doubt- 
ful. 

There     !■;      an      unfcirtunatc     tendency 


among  mechanics  to  look  with  envy  upon 
tlie  dapper  clerk,  who  never  needs  to  soil 
his  hands,  and  can  always  go  about  with 
a  starched  shirt  on;  but  the  lot  of  the 
mechanic  is  by  far  the  more  fortunate  of 
the  two.  The  clerk  who  is  receiving 
$70  or  so  a  month  ten  years  after  begin- 
ning the  business  is  fortunate  beyond  the 
a\erage  of  his  class.  If  anything  hap- 
pens to  inake  the  clerk  lose  his  situation, 
he  is  almost  certain  to  experience  diffi- 
culty in  finding  another  position.  The 
supply  of  genteely  dressed  clerks  being 
chronically  away  beyond  the  demand, 
those  who  are  in  the  business  have 
habitually  to  put  up  with  acts  of  petty 
tyranny  and  injustice  that  no  high-spirit- 
ed mechanic  would  for  one  day  endure. 
In  the  course  of  the  struggle  of  a  some- 
what chequered  life,  the  writer  has 
worked  as  a  clerk  and  as  a  mechanic  in 
different  places  and  periods,  and  he  can- 
not conceive  of  any  working  life  more 
exempt  from  the  petty  vexations  and  an- 
noyances that  take  the  sunshine  out  of 
employment  than  that  enjoyed  by  a  good 
mechanic. 

So  far  as  "getting  on"  is  concerned, 
which  means  becoming  more  than  an 
ordinary  workman  or  common  clerk,  the 
great  mass  of  workers  continue  doing  the 
prevailing  run  of  work  all  their  lives  be- 
cause it  employs  most  hands,  and  it  is 
generally  the  possession  of  some  special 
capability  or  attainment  that  recom- 
mends a  workman  for  promotion  to  the 
position  of  foreman  or  a  clerk  to  the 
head  of  an  office.  Men  are  frequently 
advanced  to  take  charge  of  work  who 
have  no  real  fitness  for  the  position ;  but 
those  who  are  responsible  for  injudicious 
selections  are  generally  the  ultimate  suf- 
ferers. When  a  mechanic  becomes  noted 
in  a  shop  as  an  expert  workman,  he  con- 
siders that  he  ought  to  be  selected  for 
promotion  in  preference  to  others  who 
have  acquired  less  artisan  skill.  This  is 
a  mistake,  and  heads  of  departments  have 
endured  many  expensive  lessons  to  teach 
them  the  truth.  A  first-class  workman 
who  takes  great  pride  in  finishing  every 
job  as  if  it  were 'a  work  of  art.  is  likely 
to  be  a  poor  foreman,  becanse  he  cannot 
endure  to  sec  anything  passed  on  as  fin- 
ished if  it  is  not  as  well  done  as  he  would 
do  it  himself.  In  most  shops,  more  es- 
Ijccially  railway  shops,  the  mass  of  work 
must  pass  as  being  well  enough  for  its 
purpose,  when  it  is  far  from  being  per- 
fect for  other  purposes.  It  is  often  a 
waste  of  labor  to  put  finish  on  work  that 
i?  no  better  from  extra  polish  or  finish, 
yet  this  is  the  mistake  the  clnse  working 
mechanic  is  constantly  inclined  to  fall 
into.  Of  two  men,  one  a  first-class  me- 
chanic with  a  passion  for  having  work 
done  in  the  best  possible  style,  the  other 
n  (nmmonplacc  workman  with  keen  per- 
cepti'-.ns  concerning  the  utility  of  work, 
the  latter  will  make  the  better  foreman 
evcrv  time. 


There  is,  however,  something  more 
than  knowledge  of  the  shop  operations 
and  good  judgment  as  to  what  sort  of 
work  is  best  for  certain  jobs  needed,  to 
make  a  first-class  foreman.  A  man  is 
not  fit  for  being  a  foreman  of  an  up-to- 
date  shop,  unless  he  has  some  knowledge 
of  applied  mechanics,  of  mechanical  cal- 
culations and  of  drawing.  '  The  young 
machinist  wdiose  letter  suggested  this  ar- 
ticle, acknowledged  that  he  knows  noth- 
ing of  drawing  except  that  he  can  work 
to  one,  and  he  knows  little  or  nothing  of 
the  mechanical  calculations  necessary  in 
figuring  the  speed  of  tools  and  shafting, 
in  estimating  the  power  of  screws  or  hy- 
draulic pumps,  in  measuring  by  angles, 
or  many  other  things  that  it  is  the  shop 
foreman's  duty  to  provide  data  for.  This 
man  who  does  not  think  his  abilities  and 
attainments  are  receiving  proper  recog- 
nition, does  not  conceive  it  was  neces- 
sary that  he  should  acquire  knowledge  of 
things  that  a  lathe  or  vise  hand  is  not 
called  upon  to  perform. 

The  man  who  takes  no  pains  or  devotes 
no  labor  to  instructing  himself  on  the 
technical  knowdedge  connected  with  his 
business,  is  not  justly  entitled  to  rise 
above  the  grade  of  a  workman.  There 
are  young  and  old  men  connected  with 
nearly  all  machine  shops  who  have  read 
and  studied  the  literature  and  techni- 
calities of  their  business,  while  others 
have  devoted  their  leisure  hours  to 
amusement.  The  studious  mechanic  is 
the  man  who  generally  moves  upwards, 
fnr  he  has  the  acquirements  that  make 
him  more  useful  as  a  foreinan  than  other 
mechanics  who  may  be  more  skilful  in 
common   shop  work. 

Every  improvement  in  machinery  tends 
to  call  for  increase  of  technical  knowl- 
edge on  the  part  of  those  who  direct  the 
repairs,  and  every  year  there  is  going  to 
be  less  likelihood  of  a  mechanic  who  is 
lint  familiar  with  the  science  of  his  busi- 
ness being  selected  as  a  foreman,  no  mat- 
ter how  skilful  he  may  be  in  doing  routine 
work.  The  young  man  advanced  to  be 
foreman  is  on  the  direct  road  to  become 
the  head  of  his  department.  To  get  on 
the  plain  road  for  attaining  this  distinc- 
tion, a  mechanic  must  devote  his  leisure 
hours  outside  of  the  shop  to  the  acquire- 
ment of  knowledge,  for  knowledge  is  the 
old-fashioned  power  that  sends  people 
soaring. 


Safety  First. 

The  earnestness  with  which  the  sub- 
ject of  an  increased  degree  of  safety  on 
.American  railroads  is  being  entered  into 
is  one  of  the  most  encouraging  signs  of 
the  limes  among  railway  men.  The  good 
cause  has  been  taken  up  with  a  degree  of 
earnestness  this  year  in  a  way  in  which 
it  was  never  taken  up  before,  and  already 
the  results  arc  of  the  most  gratifying 
kinil      The  nuihods  of  education  are  bet- 
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tcr  aiifl  tile  methods .  of  Inspection  are 
more  thorough,  and  what  is  better  still, 
there  is  a  degree  of  earnestness  among 
officials  and  workingnien  that  is  rapidly 
becoming  an  integral  part  of  the  life  of 
railroad  men.  Indeed,  the  importance  of 
the  movement  cannot  be  overestimated. 
As  long  as  a  single  accident  occurs  which 
by  just  reasoning  can  be  attributed  to  a 
defect  of  equipment  or  a  la.xity  in  the  best 
methods  of  operation,  just  so  long  will 
there  be  need  of  a  continued  effort  at  bet- 
terment in  the  direction  of  increased 
safety. 

As  is  shown  from  the  occasional  re- 
ports, which  are  necessarily  brief,  that  are 
presented  in  our  pages,  it  will  be  noted 
that  meetings  are  being  held  at  nearly  all 
of  the  principal  railroad  centers.  These 
meetings  are  being  largely  attended,  and 
the  interchange  of  opinions  embodying 
individual  experiences  are  of  the  most 
interesting  kind.  JMuch  real  gain  is  made 
\vhere  men  can  meet  face  to  face,  and  un- 
tramnieled  discussion  rarely  fails  in  pro- 
ducing that  condition  of  mentality  where 
they  can  see  eye  to  eye. 

The  problem  is  deserving  of  the  best 
efforts  of  all  right  thinking  men.  The 
statistics  of  railroad  disasters  have  almost 
been  a  blot  on  our  civilization,  and  while 
we  naturally  take  a  pride  and  derive  a 
satisfaction  from  the  great  work  of 
American  railroads,  a  work  which  has 
no  parallel  in  the  history  of  the  world, 
we  are  confident  that  the  time  has  come 
when  the  work  can  be  carried  on  with  a 
greater  degree  of  safety  not  only  to  those 
v.ho  are  engaged  in  the  hazardous  oc- 
cupations incident  to  railroad  work,  but 
to  all  who  may  come  in  contact  with  the 
transportation  system  which  has  opened 
up  a  new  continent. 


Expansion  of  Gases. 

There  are  certain  phenomena  connected 
with  the  action  of  gases  which  are  not 
well  understood  by  persons  w'hose  occu- 
pation keeps  them  constantly  dealing  with 
gas  in  the  form  of  air  and  illuminants. 
A  few  notes  concerning  the  action  of 
gases  may  be  of  practical  value  to  our 
readers. 

When  a  gas  is  subjected  to  an  increase 
of  pressure,  the  volume  of  the  gas  be- 
comes less ;  and  when  the  pressure  is 
withdrawn,  the  gas  immediately  expands 
again,  and  occupies  exactly  the  same  vol- 
ume which  it  did  before  the  pressure  was 
increased.  Solid  and  liquid  bodies  cannot 
be  compressed  in  the  same  way.  On  this 
account  gases  are  known  as  compressible 
fluids  and  liquids  as  incompressible  tluids. 

There  used  to  be  ignorance  and  differ- 
ence of  opinion  among  scientists  concern- 
ing the  behavior  of  gases  under  pressure. 
The  investigation  of  this  phenomenon 
was  industriously  pursued  by  Robert 
Boyle,  an  Irish  nobleman  born  in  1627. 
with  the  result  that  he  established  what  is 


known  as  Boyle's  Law,  which  states  that 
the  volume  occupied  by  any  gas  is  in- 
versely proportional  to  the  pressure  to 
which  it  is  subjected. 

At  the  time  Boyle  was  investigating  the 
behavior  of  gases  another  scientist, 
Edme  Mariotte,  was  working  on  the 
same  problem  in  France.  Both  physi- 
cists arrived  at  the  same  conclusion  con- 
cerning the  behavior  of  gases  under 
pressure,  and  the  details  are  often  spoken 
of  in  this  country  as  Mariotte's  Law. 


French  Boiler  Experiments. 

A  French  engineer  who  made  extend- 
ed experiments  of  the  evaporation 
through  boiler  plates  found  that  immedi- 
ately after  the  fire,  with  natural  draft, 
the  average  evaporation  was  30  pounds 
of  water  per  hour  to  each  square  foot  of 
heating  surface,  and  with  forced  draft 
this  evaporation  rose  to  SO  pounds,  but 
that  there  was  risk  of  plate  burning  when 
scale  was  present. 

In  a  second  series  of  experiments  the 
temperature  of  the  plates  was  measured 
by  fusible  plugs,  and  it  was  found  that 
clean  plates  7/16  in.  thick  never  reached 
a  high  temperature  even  when  the  fire 
was  forced.  When  scale-covered  sheets 
were  covered  with  grease,  what  is  known 
as  the  spheroidal  state  of  water  was  read- 
ily produced.  That  is,  instead  of  evapo- 
rating, the  water  formed  into  globules 
that  jumped  about  on  the  sheets. 


Statistics  of  Railways  and  Population. 

It  is  interesting  to  observe  in  the  re- 
ports of  the  Bureau  of  Railway  Eco- 
nomics, which  was  established  by  railways 
of  the  United  States  for  the  scientific 
study  of  transportation  problems,  the  re- 
ports of  some  of  the  comparisons  of 
service  of  agriculture  and  the  railways  in 
relation  to  the  growth  of  population. 
For  example,  the  production  of  25,000,000 
more  bushels  of  wheat  in  1910  than  in 
1900  might  seem  a  gratifying  increase. 
But  an  addition  of  sixteen  million  to  the 
population  reduced  the  per  capita  supply 
in  1910  to  eighty-six  per  cent,  of  what 
it  was  in  1900.  And  so  also  should  facili- 
ties of  the  railways  be  measured.  There 
was  an  increase  of  25  per  cent,  in  the 
miles  of  line,  29  per  cent  in  the  miles  of 
main  track,  and  36  per  cent,  in  the  miles 
of  all  tracks  between  1900  and  1910.  But 
if  the  comparison  be  made  in  relation  to 
the  population  we  find  that  in  1900  there 
were  2.53  miles  of  line  for  each  one 
thousand  inhabitants,  and  in  1910  2.62 
miles  of  line,  an  increase  in  proportion  to 
population  of  only  3.4  per  cent.  Miles  of 
main  track  on  the  same  basis  increased  6.4 
per  cent.,  and  the  miles  of  all  tracks  12.3 
per  cent. 

In  the  matter  of  track  and  equipment 
of  the  railways  for  each  10,000  inhabitants, 
it  is  also  interesting  to  obsen-e  that  the 
increase  in  miles  of  track  increased  from 


3405  miles  in  1900  to  38.25  miles  in  1910, 
while  the  number  of  locomotives  also  in- 
creased from  4.96  to  6.41  during  the  same 
period.  The  highest  rate  of  increase  in 
the  statistics  is  shown  in  the  tractive 
power  of  the  locomotives,  the  average  in 
1902  being  10,112  pounds,  while  in  1910 
it  had  amounted  to  17,275  pounds,  or  an 
increase  in  tractive  power  of  nearly  71  per 
cent.  The  number  of  freight  cars  had 
also  increased  from  1900  to  1910  about  29 
per  cent.,  and  their  capacity  in  tons  nearly 
50  per  cent.,  while  the  passenger  cars  per 
thousand  of  the  population  had  increased 
12  per   cent. 


Favors  Civility  to  Passengers. 

.'\mong  the  internal  improvements  ef- 
fected on  railways  of  late  years,  has  been 
an  increase  of  civility  towards  the  people 
who  find  it  necessary  to  travel  on  rail- 
way trains.  Trainmen,  as  a  rule,  are  civil 
and  obliging,  but  there  are  still  a  great 
many  exceptions,  and  people  who  travel 
much  can  readily  pick  out  lines  of  trans- 
portation where  they  are  likely  to  see 
and  hear  things  that  are  discreditable  to 
the  officials  who  are  in  charge  of  men 
who  have  not  learned  that  civility  is  due 
to  the  humblest  person  using  the  cars. 
Men  who  are  permitted  to  treat  with 
habitual  discourtesy  the  humbler  portion 
of  the  traveling  public  not  only  inflict 
injury  on  the  company  they  work  for, 
but  they  sow  seeds  of  hatred  that  brings 
antagonism  to  all  railway  interests. 

Anti-railway  sentiment  has  been  indus- 
triously cultivated  in  many  districts  by 
the  habitual  incivility  and  want  of  ac- 
commodating sentiment  among  certain 
railway  officials  and  rudeness  on  the  part 
of  trainmen  sows  broadcast  the  seed  that 
produces  a  similar  harvest.  The  emi- 
grants and  the  second-class  passengers, 
who  are  often  treated  by  trainmen  and  by 
some  officials  as  if  they  had  no  right  that 
demanded  respect,  good  feeling  or  hu- 
mane treatment  may  not  be  able  to  in- 
fluence legislation  now,  but  they  are  likely 
in  the  near  future  to  have  potent  power 
on  juries.  The  law  of  self-preservation 
alone,  if  no  higher  consideration  can  reach 
them,  ought  to  convince  railway  managers 
that  civility  is  a  good-paying  investment. 

Wliat  has  struck  the  writ,  r  while  trav- 
eling on  roads  where  civility  and  courtesy 
were  at  a  discount  was  that  the  division 
superintendent  ought  to  ride  occasionally 
in  dav  cars  and  even  in  smokers. 


Early  Injectors. 
We  do  not  believe  that  any  apparatus 
e\  cT  introduced  for  nicchanir.Tl  pv.rposes 
has  excited  so  much  ciiri.:i-.it-  among 
mechanics  as  the  boiler  feedincr  injector. 
In  Europe  when  that  inlcctor  rirst  ap- 
peared mechanics  here  famili.ir  with  the 
extra  power  obtained  by  the  action  of 
tlic  ■  .Tcuum  and  the  condcu=cr,  and  the 
more   inquiring  minds  associ.-ited    the  ac- 
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tion  of  Giffards  injector  as  being  anal- 
ogous to  the  steam  engine  vacuum.  One 
of  the  mysterious  visitations  the  writer 
shared  in  as  a  young  apprentice  was  steal- 
nig  into  an  engine  house  at  dead  of  night 
to  help  two  engineers  to  take  an  injector 
apart  to  search  for  the  cause  of  its 
mysterious  action.  The  quest  was  vam. 
Nothing  was  found. 

The  boiler  feeding  injector  was  in- 
vented bv  Henri  Giffurd.  a  French  phys- 
icist who  was  much  interested  in  balloons. 
He  had  one  idea  of  many  steam  engines 
to  propel  balloons  and  the  injector  was 
invented  as  being  a  particularly  light 
boiler  feeding  appliance.  .\  patent  was 
granted  in  Great  Britain  on  the  injector 
in  1858. 

As  used  for  boiler  feedin.g  the  injector 
was  a  decided  novelty,  but  the  principle 
of  the  steam  jet  on  which  the  injector 
works  had  been  applied  for  raising  water 
long  before  Giffard's  time.  In  the  great 
range  of  experimental  work  carried  on 
for  a  century  before  Newcomen  applied 
a  piston  to  a  cylinder,  numerous  attempts 
had  been  made  to  perform  mechanical 
work  bv  means  of  fire  in  which  the 
vacuum  and  the  steam  jet  figured 
prominently. 

The  Gitfard  injector  had  no  sooner  been 
invented  than   the  locomotive  boiler   was 
looked  upon  as  particularly  suitable  to  its 
operations.    It  began  to  appear  on  British 
locomotives  about  1859  and  met  with  de- 
cided   opposition    from    the   men    running 
the   engines,   who   objected   to    using   for 
the   important   function  of  boiler   feeding 
an    apparatus    they    did    not    understand. 
The  story  is  tr.Id  of  an  agent  for  an  in- 
jector   company   having   tried   in   vain    to 
induce  the  driver  of  a  certain  engine  to 
use  the  injector  resorted  to  the  trick  of 
removing  both  lower  pump  check  valves. 
The  injector  prevented   an   encine  failure 
and  received  its  first  meed  of  credit. 

The  manufacture  of  the  (utfard  injector 
was     first     introduced     into     the     United 
States  in  1860  by  William  Sellers  &  Co., 
of  Philadelphia.     Much  difficulty  was  ex- 
perienced in  inducing  master  mechanics  to 
try  the  instrument  upon  their  locomotives. 
As  a  prominent   master   mechanic  of  the 
time   expressed   it,   "boiler    feeding    is   no 
joke    and    burned    crown    sheets    make    a 
tragedv."    The  first  step  for  progress  was 
made   by    Matthias   Baldwin,   who   placed 
an   injector   upon   a   locomotive   built   for 
the  ClarksviUe  &  Louisville  Railroad,  fol- 
lowed l)y  one  being  applied  t<.  a  Detroit 
&   Milwaukee  engine.     About  the  end  of 
1860  the  Pennsylvania  Railroad  began  ap- 
plying   the    injector,     which     assured     its 
general  introduction,  but  its  progress  into 
popularitv     was     very     slow.      The     con- 
servative tendencies  of  the   American  lo- 
comotive engineer  were  powerfully  illus- 
trated in  the  way  be  opposed  the  injector. 
It  was  a  common  practice  for  engineers  to 
refuse    to    take    out    an    engine    unless    it 
was  eriuipped  with  onu  pump.     I'^y  degrees 


it  came  about  tliat  the  solitary  pump  was 
neglected  so  much  as  to  be  unworkable 
when  needed,  dependance  having  been 
made  upon  the  injector.  That  gradually 
led  to  the  pumps  being  taken  off  all  loco- 
motives and  a  good  riddance  it  was. 


New  York  Central  Nautical  School. 

The  New  York  Central  management 
have  been  so  well  satisfied  with  the  re- 
sults obtained  from  their  Apprentice 
Schools  that  they  are  likely  to  inaugu- 
rate a  similar  system  to  the  Marine 
department  of  the  company.  Mr.  Rey- 
nold Fay,  superintendent  of  operation 
in  the  Marine  department  of  the  New 
York  Central,  has  been  earnestly  urg- 
ing that  two  courses  of  instruction  be 
given  to  the  Nautical  School,  an  engi- 
neering and  an  above  deck  course. 

Talking  on  the  subject  Mr.  Fay  said; 
•'Whv  shouldn't  the  boys  who  study 
engineering  at  the  Nautical  School  de- 
vote their  studying  to  that  and  the  kin- 
dred subjects,  such  as  electrical  work 
and  steamfitting,  and  let  the  lads  who 
want  to  stay  up  on  deck  specialize  in 
just  the  studies  that  every  ship's  officer 
should  know?  , 

We  entirelv  agree  with  Mr.  Fay  s 
views  and  have  no  doubt  that  much 
good  would  come  if  they  would  be 
carried  out,  both  the  students  and  the 
public  being  certain  to   receive   benefit. 


tft^cient  tool  room  man  saves  no  end  of 
annoyance  and  loss. 

The  tool  room  man  and  the  toolsmith 
should  work  in  harmony,  co-operating 
together  to  produce  satisfactory  results 
for  the  benefit  of  the  employers;  there 
should  be  no  attempt  at  mastery  one  over 
the  other;  their  interests  being  identical 
their  personal  feelings  should  respond  ac- 
cordingly. No  attempts  at  dictation 
should  be  made,  common  sense  holding 
the  balance.  The  first  requisite  for  suc- 
cessful co-operation  is  that  both  these  men 
should  understand  their  business,  for 
ignorance  on  one  side  and  pretention  on 
the   other   bring   deplorable    results. 

The  tool  room  in  the  average  shop 
should  be  general  in  its  scope.  A  wise 
foreman  draws  knowledge  and  informa- 
tion from  every  source,  whenever  it  is  to 
l.t  found.  The  humblest  helper  can  some- 
times give  useful  hints.  The  average 
workman  uses  his  hands;  the  mechanic 
use?  his  brains  to  save  the  workman's 
hands. 


The  Railway  Tool  Room 

The  organization  of  the  Railway  Tool 
Makers'  Association  and  other  influences 
are  bringing  to  the  front  the  importance 
of  tool  makers  an.l  tool  room  managers. 
Attempts  have  been  made  at  various 
times  to  do  justice  to  these  high-class 
workmen  but  without  much  success,  and 
we  are  glad  to  see  that  they  are  now 
coming   to   their   own. 

Several  vears'  ago  :^Ir.  G.  W.  Hinkens. 
the  noted  foreman  blacksmith  presented 
;.  paper  on  the  Tool  Room  Manager  to 
a  railway  club  in  which  he  made  several 
points  in  favor  of  giving  the  tool  room 
and  its  occupants  greater  consideration. 
He  held  that  the  tool  room  man  should 
be  a  mechanical  expert,  with  intimate  and 
accurate  knowledge  about  steel  that  would 
enable  him  to  tell  at  once  the  cause  of 
breakage  of  the  tools  in  use.  When  a 
tool  room  man  does  not  know  steel 
tlioroughly  he  is  at  the  mercy  of  the  tool- 
smith  whose  carelessness  and  shortcom- 
ings  are   readily   covered   up   by   plausible 

'  When  the  toolsmith  lln-ls  that  the  tool 
ro,,ni  man  understands  his  business,  the 
former  will  do  his  work  with  greater 
care,  resulting  in  lienefit  all  round.  The 
ordinarv  toolsmith  is  a  conscientious 
person  who  tries  to  do  his  work  properly, 
but  sometimes  a  different  kind  of  man 
gets   hold    of   the   job.      In    that    case    an 


Selection  of  Steel. 
There  is  frequently  much  loss  ex- 
perienced with  steel  to.ds  fur  want  of 
good  judgment  being  exercised  m  the 
selection  of  the  material.  Taking  up  the 
question  of  selection  of  steel  for  tools, 
we  find  in  general  use  three  qualities  and 
eight  grades  in  each  quality,  making 
twenty-four  varieties  in  all. 

The  quality  varies  with  the  price  and 
is  generally  selected  by  the  purchaser, 
while  the  grade  of  temper  is  selected  by 
the  dealer,  according  to  the  size  and  shape 
of  the  bar.  The  selection  is  regulated  by 
experience  as  to  common  use,  and  any 
departure  from  this  will  require  a  varia- 
tion in  the  grade  or  (luaHty  to  produce 
ths   best   results. 

In  using  pneumatic  hammers  for  chip- 
ping we  had  troulde  with  eliisels  break- 
in^^  which  was  cured  by  purchasing  steel 
one  grade  lower  in  quality  than  that 
which  we  had  been  using.  Again  in  mak- 
ing sectional  flue  expanders  from  two- 
inch  round  steel,  and  hardening  in  water, 
there  was  more  or  less  trouble  from 
breakage,  wliich  was  overcome  by  using 
steel  about  three  '.grades  higher  and 
hardening  in  oil  witliout  drawing  the 
temper.  To  ,\o  tliis  work  pr<,|K-r1y.  close 
haliits  of  ol)servation  count  highly  to- 
wards  success. 


Getting  On. 

Mr.  Ingalls  who  recently  retired 
from  the  position  of  chairman  of  the  Big 
Four  companv  was  a  good  authority  on 
"setting  on  in  the  world."  He  main- 
tained that  there  was  little  difference  in 
the  encrgv  required  to  achieve  success 
from  what  ends  in  failure.  The  dift'er- 
ence  is  in  the  way  the  energy  is  utilized. 
Some  men  use  concentration  others 
difl'use.     The   dift'user  never   gets   there. 
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The  Baker  Valve  Gear. 

At  the  last  Traveling  Engineers'  Con- 
vention Mr.  R.  F.  Darby  of  the  Pilliod 
company  speaking  concerning  failures  of 
the  valve  gear  he  represented  said,  "It 
has  often  been  said  that  the  gear  is  very 
similar  to  the  Walschaert.  We  get  our 
driving  forces  that  make  the  gear  run  in 
the  same  way  that  a  Walschaert  does. 
Part  of  it  comes  from  eccentric  crank  and 
part  of  it  from  the  cross-head.  In  that 
respect  the  two  gears  are  alike.  The 
combination  lever  of  both  the  Baker 
gear  and  the  Walschaert  gear  moves  the 
valve  the  amount  of  the  lap  and  the  lead 
each  way,  that  is,  if  you  have  an  inch  lap 
and  a  quarter-inch  lead  the  combination 
lever  is  so  proportioned  that  it  moves  the 
valve  2y2  inches.  The  rest  of  the  valve 
travel  comes  from  the  eccentric  crank. 
Do  not  understand  me  to  say  that  in  five 
inches  valve  travel  2"4  inches  of  it  comes 
from  the  combination  lever.  We  find 
that  in  a  given  valve  travel,  we  will  say, 
six  inches,  about  5j4  of  it  comes  from  the 
eccentric  crank  and  about  ^  inch  from 
the  combination  lever.  That  is.  if  wc  use 
a  J:t-inch  lead.  In  other  words,  the  com- 
bination will  add  to  the  valve  travel  the 
amount  of  the  lead. 

With  the  Warschaert  gear,  of  course. 
the  eccentric  crank  connects  on  to  the 
link.  In  the  Baker  gear  it  connects  on  tn 
a  mechanism  that  takes  the  place  of  the 
link  and  block.  The  cut-off  in  a  Wal- 
schaert is  controlled  by  the  position  of 
the  link  block,  the  raising  and  lowering 
of  it.  With  a  Baker  gear  it  is  the  posi- 
tion of  the  reversing  yoke.  The  revers- 
ing yoke  is  that  piece  to  which  the  reach 
rod  is  connected.  It  stands  up  in  the 
middle  of  the  gear  and  throws  over  back- 
ward and  forward ;  when  it  lies  forward 
it  is  in  forward  motion  and  when  it  lies 
backward  it  is  in  backward  motion.  Half 
way  it  is  neutral. 

With  that  as  a  basis  I  will  try  to  tell 
you  something  about  possible  break- 
downs. We  wish  we  never  had  any,  but 
of  course  they  will  occur  as  long  as  valve 
gears  are  made,  so  we  have  to  look  out 
for  them. 

You  might  say  breakdowns  arc  divided 
into  two  parts.  One  that  throws  out  the 
use  of  the  eccentric  rod ;  that  is,  any 
break  so  that  you  will  have  to  disconnect 
the  eccentric  rod  and  do  away  with  that 
part  of  the  valve  travel  the  second  any 
break  that  throws  out  the  use  of  the  com- 
bination lever.  In  the  first  case  the  Baker 
gear  still  can  use  its  combination  lever 
and  get  a  port  opening  for  all  cut-oflfs 
equal  to  the  lead.  It  will  be  enough  to 
help  over  a  dead  center.  That  is  about 
all.  The  way  we  take  care  of  a  break- 
down of  this  kind  is  by  blocking  what  we 
term  the  bell  crank.  In  case  of  any 
breakdown  where  you  have  to  take  off 
your  eccentric  rod  you  simply  blnck  the 
lower  end  of  the  bell  crank  in  a  vertical 


position.  There  are  two  holes  provided 
in  the  frame  for  that  purpose.  I  might 
add  that  I  think  we  have  put  out  a  few 
gears  without  these  holes. 

The  reason  we  did  so  was  that  we  felt 
uncertain  about  the  location  of  them  and 
left  it  to  our  men  to  get  it  done  in  the 
railroad  shop.  We  found  that  the  rail- 
roads very  often  did  not  do  it  on  account 
of  the  shop  foreman  wanting  the  engine 
out  of  the  shop.  So  we  started  doing  it 
ourselves,  so  that  from  now  on  they  will 
be  that  way  and  they  have  been  for  some 
time  past. 

There  is  one  thing  I  want  to  say  about 
blocking  in  those  holes.  Do  not  use  too 
small  a  bolt.  The  reason  I  say,  do  not 
get  too  small  a  bolt,  is  that  if  you  do  they 
are  liable  to  be  sheared  off  and  the  valve 
^tart  to  moving.  We  have  had  one  or 
two  failures  in  which  case  they  have  done 
all  right.  I  do  not  believe  we  have  had 
one  where  the  bolts  have  sheared  off;  if 
wc  have,  I  have  not  heard  of  it.  That 
one  blocking  will  take  care  of  a  broken 
eccentric  rod,  eccentric  crank  or  the  in- 
ternal parts  in  the  frame,  except  the  vcr- 


might  be  able  to  tic  that  combination 
lever,  but  in  tying  it  you  must  get  it 
straight  up  and  down  or  else  you  shift  the 
valve  to  one  side  or  the  other.  In  that 
case  you  would  get  all  the  steam  on  one 
end.  The  probability  of  being  able  to  tie 
the  combination  lever  is  rather  small  and 
in  most  cases  you  would  not  be  able  to  do 
i*  If  you  cannot  tie  the  combination 
lever  you  have  to  block  the  valve  on  that 
side,  which  of  course  throws  that  side 
clear  out  of  commission. 

In  all  our  constructions  where  we  use 
a  valve  stem  cross-head  we  provide  for 
that  by  putting  a  set  screw  in  the  cross- 
head.  You  that  have  some  of  our  gears 
in  use  probably  remember  seeing  that  set 
screw  there. 

Some  one  raised  the  question  of  lubri- 
cation of  cylinders  in  case  of  blocking 
valves.  Of  course,  that  would  be  taken 
care  of  the  same  as  you  take  care  of  en- 
gines on  your  particular  road.  Some  of 
you  do  one  way  and  some  another,  and 
we  do  not  want  to  interfere  in  any  way 
with  anything  of  that  kind.  Do  it  the 
same  as  vou  ahvavs  do. 
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tical  arm  of  the  bell  crank.  You  then  can 
go  ahead  with  your  lap  and  lead  move- 
ment, on  that  side  with  a  port  equal  to 
your  lead. 

In  case  a  reach  rod  should  break,  of 
course  you  could  still  use  your  eccentric 
rod.  You  all  know  how  you  do  this  in  a 
Stephenson  motion  or  in  a  Walschaert 
motion.  Block  your  link  block  at  50  per 
cent,  or  somewhere  near  that  and  work 
both  gears.  With  our  gear  you  can  put  a 
block  of  wood  in  under  the  reversing 
yoke.  That  gives  the  cut-off.  but  in  doing 
this  be  sure  to  get  it  in  there  good  and 
tight  and  then  wire  the  yoke  fast  in  that 
position  and  disconnect  the  short  reach 
rod. 

In  case  you  should  break  a  combination 
lever  or  the  cross-head  connection,  or  the 
link  which  connects  the  cross-head  to  the 
combination  lever,  it  depends  largely  on 
the  construction  of  the  engine  as  to 
whether  you  will  have  to  block  the  valve 
on  the  crippled  side  or  not. "  You  that 
have  had  any  experience  with  a  Wal- 
schaert gear  know  that  in  some  cases  you 


There  is  one  point  I  would  like  to  men- 
tion and  that  is  the  oiling  system.  There 
really  are  no  oil  cups  on  the  gear,  but  an 
oil  cavity.  One  man  yesterday  raised  the 
question  about  three  holes  in  our  bell 
crank  and  said  two  were  small  and  the 
other  one  was  large.  I  discovered  that 
he  thought  all  three  holes  went  through 
lo  the  bearing.  I  would  like  to  explain 
that  the  two  small  holes  do  go  clear 
tlirough  to  the  bearing.  The  one  big  hole 
in  the  middle  is  simple  like  the  top  of  the 
oil  cup.  If  you  put  oil  in  that  one  big 
hole  it  covers  the  whole  thing.  The  oil 
will  gradually  work  over  to  the  other  two 
holes. 

When  an  engineer  first  takes  out  one  of 
these  gears  the  one  thing  he  must  look  at 
first  is  the  oil  holes.  On  the  first  gears 
we  put  out  wc  had  a  little  difiiculty  with 
one  oil  hole  that  is  down  ••n  the  inside  of 
the  frame,  but  we  are  taking  care  of  that 
now  by  putting  a  brass  pipe  from  the  top 
of  the  frame  right  down  t^  ■  that  bearing, 
so  that  he  can  reach  it  without  any 
trimble  at  all. 
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Car  Brake  Leverage. 

Those  who  arc  engaged  in  the  inspection 
and  repair  work  on  air  brakes,  as  a  gen- 
eral rule,  devote  their  attention  and  labors 
to  brake  apparatus  that  is  used  to  pull 
the  shoes  against  the  wheels,  and  piston 
travel  and  pressure  per  square  inch  being 
correct,  their  work  is  considered  as  com- 
pleted, and  naturally  a  great  many  men 
employed  in  this  line  of  work  pay  very 
little  attention  to  leverage  and  the  fric- 
tional  effect  of  the  brake  shoe  when  it  is 
pressed  .igainst  the  revolving  wheel. 


FULCRUM  BETWEEN  APPLIED  AND  DELIVERED  FORCES. 

While  it  is  not  absolutely  necessary  for 
inspectors  and  repairmen  to  learn  every 
detailed  part  of  air  brake  operation  and 
braking  effect,  it  is  nevertheless  of  a  de- 
cided advantage  to  know  something  of 
the  forces  in  effect  upon  a  revolving  car     in   distance,  tli 


end  of  the  lever,  or  2  lbs.  2  ft.  away,  or 
1  lb.  4  ft.  away  from  the  center.  It  may 
be  well  to  keep  this  homely  illustration  in 
mind,  for,  if  this  is  true,  it  naturally  fol- 
lows that  if  500  lbs.  in  weight  or  force 
was  substituted  for  the  1-lb.  weight  4  ft. 
from  the  center,  2,000  lbs.  could  be  lifted 
or  brought  to  a  balance  if  attached  to  the 
point  at  which  we  have  assumed  the  4-lb. 
weight  to  lie,  which  is  1  ft.  from  the  cen- 
ter of  the   lever. 

Another  point  is  that  if  SOO  lbs.  is  bal- 
ancing 2.000  lbs.,  the  weight  or  pull  on 
tlie  fulcrum  or  point  of 
suspension  is  the  sum 
total  of  both  weights,  or 
2,S00  lbs.  plus  the  weight 
of  the  lever  itself.  An- 
other important  point  to 
'  =  ^,, ^,,  1-  remember    is    that    if    the 

P„  ;  1-lb.  weight  4  ft.  from  tlie 

'^F^W  fulcrum      lifts      the      4-lb. 

weight   1   ft.  from  the   ful- 
rum,  on  the  opposite  end 
of     the     lever,     the     1-lb. 
weiglit  must  travel  four  times  the  dis- 
tance    traversed    by    the    4-lb.    weight 
during    the    transaction,    or,    through    the 
leverage  of  4  to  1.  the  1  lb.  will  balance  4 
lbs.,  and  if  the  4-lb.  weight   moves   1   in. 
-lb.   weight   must   travel 


wheel  when  a  brake  shoe  is  pressed 
against  it,  and  it  is  not  unreasonable  to 
expect  tile  repairmen  to  know  what  the 
brake  leverage  ratio  is  based  upon  and 
the  general  effect  of  applying  levers  of 
different  proportion  to  tliose  removed  and 
replaced. 

It  is  desired  to  deal  hrielly  with  this 
leverage  problem ;  and,  in  the  lirst  place, 
a  lever  is  a  mechanical  device,  usually  in 
tlie  form  of  a  rod  or  bar,  hinged  on  a 
fi.\ed  point  or  fulcrum  and  is  used  to  in- 
crease or  decrease  the  effect  of  a  force 
applied  to  it,  and  if  we  have  a  bar  or 
lever,  uniform  as  to  size  and  weight 
thruughout,  and  suspend  it  from  its  exact 
center,  it  will  remain  in  a  Ihiri/ontal  iio- 
sition.  If  tuo  equal  weighls  are  placed 
at  the  tNtrcme  ends  of  the  lever  or  equi- 
distant irnm  the  point  of  suspension,  the 
position  ■■>{  the  lever,  representing  a  pair 
of  scales,  will  not  be  changed,  but  any 
change  in  weight  or  position  will  destroy 
the  equilil)rium  and  one  end  of  the  lever 
will  overbalance  the  other  with  a  force 
measured  by  weight  and  distance.  Tlie 
weight  in  this  instance,  and  in  all  cases 
that  have  reference  to  car  lirake  leverage, 
varies  directly  with  the  distance,  as  for 
instance,  a  4-lb.  weight  1  ft.  from  the 
point  o!  suspension  or  fulcnnn  balances 
4  Vi<    1  {!    from  the  center  on  the  opposite 


4  ins.,  being  four  times  the  distance  from 
the  fulcrum. 

There  are  three  classes  of  levers,  the 
class  being  determined  by  the  position  of 
the  fulcrum  or  fi.xed  point  and  the  point 
at  which  tlie  force  is  applied,  and  as  a 
certain  force  is  applied  to  the  lever  with 
a  view  of  producing  another  force  or 
transmitting  the  same  force,  whether  it 
results  in  a  greater  or  lesser  force,  the 
remaining  point  is  always  termed  the  ful- 
crum, and  in  designating  the  points  of  a 
lever  such  as  referred  to,  the  point  at 
which  .^00  Ills,  was  applied  is  the  "for:e 
applied"  point  where  2.000  lbs.  was  de- 
veloped is  the  "w-eight  to  be  lifted"  and 
the  remaining  point  at  wliich  the  lever  is 
suspended  is  the  fulcrum. 

A  lever  of  the  lirst  cl.'iss  is  one  where 
the  fulcrum  is  between  the  "force  ap- 
plied" <and  tlie  "weight  to  be  lifted,"  such 
:is  we   have  been   dealing  wdth. 

;\  lever  of  the  second  class  is  one 
where  the  "wei.ght  to  he  hfted"  is  be- 
tueen  the  fuK-nini  and  the  "force  ap- 
I'lied"  point. 

A  lever  of  the  lliird  class  is  one  where 
"force  applied"  point  is  between  the  ful- 
crum and  the  "weight  to  be  lifted." 

To  ilhistrate  more  clearly:  If  an  en- 
gine or  car  is  being  moved  with  a  "pinch 
li.ir"    placed    between    the    wheel    and    the 


rail,  the  bar  is  a  lever  of  the  first  class  as 
the  fulcrum  (point  of  bar  on  rail)  is  be- 
tween the  force  applied  and  the  weight 
to  be  lifted. 

A  bar  being  placed  between  the  spokes 
of  a  driving  wheel  to  lift,  say,  the  back 
end  of  a  main  rod,  is  a  lever  of  the  sec- 
ond class,  as  the  weight  to  be  lifted  is 
between  the  force  applied  and  the 
fulcrum. 

One  end  of  the  bar  remaining  under 
the  main  rod  and  a  bucket  being  lifted 
at  the  other  end  of  the  rod  by  pulling  up 
on  the  middle  of  the  bar,  transforms  it 
to  a  lever  of  the  third  class,  as  the  force 
applied  is  between  the  weight  to  be  lifted 
and  the  fulcrum. 

On  passenger  cars,  piston  and  cylinder 
levers  are  of  the  first  class,  brake  beam 
levers  usually  of  the  second  class,  and 
floating  levers  of  the  third  class;  and  a 
lever  of  the  third  class  is  used  to  reduce 
the  force  applied  to  it,  while  a  lever  of 
the  second  class  can  only  be  used  to  in- 
crease the  force  applied  to  it,  while  a 
lever  of  the  first  class  can  be  used  to  in- 
crease or  decrease  the   force  applied. 

It  will  be  remembered  that  shifting  the 
point  of  force  applied  will  sometimes 
change  the  class  of  lever,  as  in  the  case 
of  a  floating  lever  of  the  Hodge  system ; 
wdien  the  air  brake  is  applied  the  lever 
is  of  the  third  class,  but  when  the  hand 
brake  is  applied  the  lever  is  one  of  the 
first    class. 

Quite  an  elaboration  of  formulas  are 
used  to  determine  weights  lifted  or  forces 
exerted  by  levers  of  the  different  classes, 
one  weight  and  two  distances,  or  two 
weights  and  one  distance  being  known, 
the  calculation  is  \  er\    simple,  and  a  rule 


DELIVERED  FORCE  BETWEEN  FULCRUM  AND 
APPLIED  FORCE. 

tliat  can  be  used  to  determine  the  force 
produced  Ijy  any  class  of  lever  is: 
Measure  from  center  to  center  of  the  pin 
holes,  multiply  the  distance  in  inches 
from  the  force-applied  point  to  the  ful- 
crum by  the  force-applied  in  pounds,  and 
divide  the  product  by  the  distance  in 
inches  from  the  fulcrum  to  the  point  at 
which  the  weight  is  to  be  lifted.  The  re- 
sult is  always  the  actual  number  of 
pounds  force  transmitted  by  the  lever,  re- 
gardless of  its  class. 
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As  the  power  developed  by  the  brake 
cylinder  is  multipHed  througli  this  sys- 
tem of  car  brake  levers  and  delivered  to 
the  brake  beams  to  become  effective  on 
the  shoes,  it  should  be  a  very  simple  mat- 
ter for  the  repairman  to  measure  the  dis- 
tances and,  knowing  the  power  developed 
by  the  cylinder,  calculate  the  number  of 
pounds  pressure  delivered  to   cacli  brake 


■  a-i^^- 


APPLIED  FORCE  BETWEEN  FULCRUM  AND 
DELIVERED  FORCE. 

beam.  One-half  of  this  will  be  effective 
on  each  shoe,  and  if  the  car  has  four 
beams,  the  total  braking  force  exerted  is 
4  times  the  pull  on  one  beam. 

It  may  also  be  of  interest  to  observe 
that  a  single  lever  could  be  used  to  pro- 
duce the  necessary  braking  force  for  a 
car,  but  length  of  lever  and  position  must 
be  regarded  in  a  practical  application  of 
a  brake  system ;  hence,  a  foundation  brake 
gear  is  arranged  to  conform  to  the  build 
of  the  car  and,  furthermore,  a  small 
brake  cylinder  could  be  made  to  deliver 
as  much  power  as  a  large  one  usually 
does,  but,  as  previously  pointed  out, 
force  multiplied  10  times  means  10  times 
the  distance  to  travel ;  therefore,  in  or- 
der to  provide  ample  shoe  clearance,  total 
leverage  should  not  be  more  than  9  to  1 ; 
that  is,  the  power  of  the  cylinder  multi- 
plied 9  times  to  produce  the  proper  shoe 
pressure.  With  this  leverage  'i-'m.  shoe 
clearance  would  require  4J/2  ins.  piston 
travel  to  bring  the  shoes  in  contact  with 
the  wheel,  and  1  in.  clearance  would  re- 
quire 9  ins.  travel. 

Shoe  clearance  can  b?  found  by  divid- 
ing the  piston  travel  by  the  total  leverage 
employed,  with  5  ins.  piston  travel  and  a 
leverage  of  10  to  1,  5  -=-  10  =  .5  or  J^-in. 
shoe   clearance. 

So  far  as  the  installation  of  a  brake 
sj'stem  on  a  car  is  considered,  the  force 
with  which  the  shoe  is  drawn  against  the 
wheel  is  based  upon  the  light  weight  of 
the  car  (weight  at  wheels  on  rail)  and 
the  maximum  pressure  developed  by  the 
brake  cylinder.  The  pressure  developed 
is  termed  the  cylinder  value.  If  a  car  is 
braked  at  90  per  cent,  of  its  light  weight, 
the  total  pressure  on  the  brake  shoes  is 
9/10  of  the  weight  of  the  car  when  it 
is  empty.  Braked  at  70  per  cent,  means 
7/10  of  the  weight  of  the  car.  This  is 
usually  termed  the  braking  power,  and 
braking  power  divided  by  cylinder  value 
gives  the  total  leverage. 

The  dimensions  of  a  live  truck  lever 
and  a  dead  truck  lever  may  not  be  the 
same,   but   their   proportion,    the    spacing 


between  the  pin  holes,  must  be  the  same 
to  insure  the  same  braking  power  on 
both   beams. 

While    this    braking    power    is    based 
upon  pounds  pull  and  per  cent,  of  weight 
taken  with  the  car  at   rest,  it  is  termed 
a  nominal  or  unreal  per  cent,  of  braking 
power,   as   the   forces    acting    on    a    car 
wheel    in    motion    as  a   shoe  is   pressed 
against  it,  are   not  constant.     The 
amount  of  brake  shoe  pressure  that 
can  be  employed  without  incurring 
any  liability  of  wheel  sliding,   de- 
pends  principally   upon    the    speed 
of    wheel,    energy    stored    in    the 
wheel,  the  per  cent  of  adhesion  of 
the  wheel  to  the  rail,  and  the  actual 
pull  of  the  shoe  tending  to  check 
the  rotation  of  the  wheel,  the  lat- 
ter   force    being    termed    the    "co- 
efficient of  friction." 


Initiation    and    Propagation    of    Quick 
Action. 

Generally,  the  air  brake  men  through- 
out the  country  have  for  a  long  time  been 
under  the  impression  that  the  1^-inch 
brake  pipe  on  the  locomotive  and  tend- 
er was  an  advantage  over  the  1-inch  pipe 
so  far  as  ability  to  obtain  quick  action  of 
the  triple  valve  was  concerned.  Most 
everyone  has  had  some  erroneous  ideas 
concerning  the  ac- 
tual effect  of  what 
is  termed  pipe 
friction  or  resist- 
ance to  the  flow 
of  air  through 
pipes,  and  its  ef- 
fect upon  brake 
applications  both 
in  service  and 
emergencies,  or 
emergency  applications,  but  some  years 
ago  we  learned  that  the  compressed  air 
could  be  withdrawn  from  the  long  brake 
pipe  in  practically  the  same  time 
whether  valve  handle  is  used  in  service 
or  emergency  position,  that  is,  if  the  triple 
valves  do  not  assist  in  the  reduction  of 
brake  pipe  pressure,  the  volume  of  com- 
pressed air  in  the  brake  pipe  can  be  ex- 


subject  by  Mr.  P.  H.  Donovan,  M.  E.,  of 
the  Westinghouse  Air  Brake  Co.,  in  a 
paper  on  the  subject  of  pipe  and  pipe  fric- 
tion, prepared  and  read  by  him  before  the 
nineteenth  annual  convention  of  the  Air 
Brake  Association.  The  tests  made  by 
Mr.  Donovan  bear  upon  the  subject  of 
initiation  and  propogation  of  quick  action, 
and  we  do  not  know  of  any  series  of  tests 
that  have  ever  brought  out  any  reliable  in- 
formation on  this  important  phase  of  air 
brake  operation,  and  his  efforts  in  prepar- 
ing this  paper  will  be  appreciated  by  every 
ail  brake  man  in  the  country. 

As  a  preliminary  test,  which  need  not 
be  associated  with  the  train  tests,  a  reser- 
voir of  50.000  cubic  inches  capacity  was 
utilized  and  the  time  of  escape  of  air 
pressure  under  several  different  condi- 
tions was  noted. 

Some  special  apparatus  was  used  dur- 
ing the  tests,  and  the  elbows  used  were  of 
special  fittings,  a  design  which  permitted 
the  same  inside  diameter  as  the  same  size 
of  pipe  and  were  three  times  longer  than 
their  inside  diameter. 

The  time  of  blow  down  from  110  to  10 
lbs.  pressure  under  the  different  condi- 
tions is  shown  in  the  following  table : 


Blow  down 
of  pressu 

ir     ■" 


"  pressure.  Conditions.  Seconds 

10  to  10 1-inch    special    fittings 12.0 

'     "  ** — .lJ4-inch     special     fittings..'..     6.5 


Time. 
Seconds. 
12.0 


rather      attempts 


pandcd  or  reduced  to  the  same  figure  m 
practically  the  same  length  of  time 
whether  the  valve  handle  was  in  service 
position  or  whether  the  angle  cock  on  the 
pilot  is  opened. 

The  various  makes  of  swing  joints  and 
patent  brake  pipe  connections  between 
the  engine  and  tender  have  also  been 
viewed  with  some  misgivings,  but  some 
additional  light  has  been  thrown  on  this 


'car  brake:  LCVEns. 

' 20    linch    elbows 42.0 

20     lli-incli     elbows 16.5 

••     "  " 200  feet  of   1-inch  pipe 62.0 

200  feel  of   IK-inch  pipe 28  0 

A  brake  valve  was  then  attached  to  the 
ends  of  the  fittings  with  the  following  re- 
sults : 

I'.Iow  down  Time. 

of  pressure.  Conditions.  Seconds. 

IlOtolO 20    l-incli   elbows 67.0 

20    I'jinch   elbows 60.5 

"     "   " 200   feet   of   1-inch  pipe 80.5 

'     '■  " 200   feet  of   Uiinch  pipe 66.25 

From  an  exam- 
ination of  the  table 
it  will  be  seen  that 
in  cither  case  the 
blow  down  of  press- 
ure or  escape  of  the 
volume  wa.s  at  a 
faster  rate  tlirough 
20  elbows  than  through  200  feet  of  pipe, 
and  with  the  brake  valve  attached,  the 
f:ill  of  pressure  was  a  trifle  faster  through 
tlio  1'  ;-inch  pipe. 

.■\s  previously  stated,  Mr.  Donovan's 
chief  consideration  was  the  initiation  and 
propagation  of  quick  action  when  it  is  de- 
sired, and  the  effect  of  the  different  sizes 
of  pipe  and  the  use  of  elbows  therein,  and 
contrary    to    general    suppo.^ition,    it    was 
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shown  that  the  service  operation  of  the 
brake  is  not  seriously  affected  by  the  size 
of  pipe  or  the  number  of  elbows  used,  and 
if  the  service  operation  is  affected,  it  is 
due  to  the  volume  of  air  to  be  expanded 
rather  than  resistance  to  flow. 

The  quick  action  or  safety  feature  of 
the  brake  is  affected  by  change  in  piping 
and  the  volume  of  compressed  air  to  be 
expanded,  and  in  order  that  quick  action 
will  positively  occur  there  must  be  a  re- 
duction of  not  less  than  8  lbs.  per  second 
at  the  first  quick  action  triple  valve,  and  it 
IS  well  understood  that  certain  conditions 
can  prevent  this  rate  of  reduction,  or  re- 
duce its  rate  before  it  reaches  the  triple 
valve. 

An  exhaustive  series  of  tests  was  tlien 
conducted  with  100  car  trains  and  the 
necessary  apparatus  to  insure  accurate  re- 
sults, one  and  two  locomotives  were  used 
with  varied  combinations  of  equipment 
distributing  valves  with  and  without  quick 
action  caps,  and  in  different  locations  and 
at  times  the  brake  pipe  vent  valve  was 
used  on  the  tender. 

In  no  case  was  there  any  venting  device 
used  on  the  engine  and  tender  at  the  same 
time,  and  the  arrangement  of  connection 
between  engine  and  tender  in  one  case  was 


made  with  a  standard  1; 4-inch  hose  con- 
nection, and  in  another  case,  1-inch  flexi- 
ble metallic  connections  were  used,  add- 
ing elbows  until  14  right  angle  turns  were 
in  use.  This  was  intended  to  represent  as 
severe  condition  as  would  be  met  with  in 
service. 

The  object  of  these  tests  was  to  find 
what  effect  the  different  apparatus  would 
have  on  the  rate  of  brake  pipe  reduction. 

\Vc  think  that  the  tests  covered  the  sub- 
ject ill  a  very  thorough  manner  and  are 
absolutely  reliable,  therefore  nur  air  brake 
n-adcrs  should  have  the  ciuK-lusidus  which 
are  summed  up  in  tlic  followiiiK : 

It  is  necessary  to  have  a  quick  action 
valve  or  venting  device  located  so  near 
the  brake  valve,  and  so  near  the  following 
quick  action  device,  as  will  insure  the  drop 
in  pressure  in  the  brake  pipe  at  the  rate 
of  8  lbs.  per  second  and  tills  rate  occur 
while  the  quick  action  device  is  in  release 
P'  '-ition. 

If  the  preceding  conclusion  is  accom- 
Iilished  it  Is  immaterial  as  far  as  quick 
action  is  concernerl.  whether  the  piping  is 
long  or  short,  or  whetlier  many  or  few 
elbows  are  employed.  It  is  important, 
however,  tliat  the  lime  of  tr;insmission  of 
quick  action  throughout  the  train  be  as 
short  as  possible,  and  as  length  of  pipe  ad- 
versely affects  this  by  a<Ided   volume  and 


some  slight  resistance,  and  elbows  by  re- 
istance  and  a  slight  increase  in  volume,  it 
is  desirable  to  keep  both  to  a  minimum. 
Whenever  the  length  of  pipe  (volume  of 
the  brake  pipe)  can  be  reduced  by  the  use 
of  an  elobw,  it  is  preferable  to  use  the 
elbow. 

That  the  deductions  and  rules  made 
from  experiments  and  in  experience  in  air 
transmission  do  not  apply  to  brake  opera- 
tion, and  are  misleading  if  employed  in 
this  connection,  as  here  volume  is  the 
chief  factor  to  be  reckoned  with,  at  least 
within  the  limit  of  present  methods  of 
installation. 

That  with  the  condition  of  long  loco- 
motives, double-heading,  the  complexity  of 
piping  that  goes  with  this,  in  combination 
with  long  trains,  one  quick  action  device 
per  locomotive  is  not  sufficient  to  insure 
the  propagation  of  quick  action ;  in  other 
words,  one  device  per  locomotive  is  not 
sufficient  to  secure  the  required  drop  of  8 
lbs.  per  second  on  the  first  car.  That  a 
quick  action  device  operated  by  a  fixed 
and  invariable  volume  is  preferable  to  one 
that  is  operated  by  a  variable  volume. 

That  a  quick  action  device  governed  en- 
tirely In  its  operation  by  rate  of  reduc- 
tion is  preferable  to  one  whose  operation 
is  contingent  upon  or  varied 
by  rate  of  reduction  and  re- 
sistance to  movement. 

When  triple  valves  are 
used,  the  rate  of  fall  of  brake 
pipe  pressure  must  exceed  8 
lbs.  per  second  if  the  triple 
valves  have  been  caused  to 
assume  or  stop  in  service 
position  before  quick  action  reaches  them 
That  the  volume,  that  is,  size  of  auxil- 
iary reservoir,  is  a  material  factor  in  pro- 
ducing quick  action  with  a  triple  valve,  for 
the  reason  that  the  greater  the  volume, 
the  more  extreme  adverse  conditions  may 
be  before  quick  action  falls  to  take  place. 
As  near  as  could  be  determined  it  is 
necessary  for  each  600  cubic  inches  of 
brake  pipe  volume  to  suddenly  open  at 
least  a  one-half  Inch  outlet  to  the  atmos- 
phere, it  being  understood  that  the  quick 
action  device  is  located  at  about  the  cen- 
ter of  the  600  cubic  inch  volume. 

That  elbows  and  length  of  pipe  are 
not  the  most  important  factors,  that  is 
to  say,  It  will  generally  be  found,  when 
quick  action  fails,  that  it  Is  due  to 
other  causes  than  these ;  for  example, 
unnecessary  restrictions  in  the  piping,  such 
as  fins  is  the  pipe,  use  of  unions  with 
small  passages,  kinks  in  the  hose,  pipe 
screwed  too  far  into  tees  or  elbows,  etc. 
Also  any  and  all  of  the  circumstances 
and  cfindltlons  mentioned  in  the  previous 
conclusions:  in  other  words,  it  would  be 
a  mistake  to  give  consideration  to  elbows 
only  as  though  their  eliinination  would 
be  a  pan.-icea  for  quick  action  failures 
In  closing.  Mr.  Donovan  recommends 
that  tlic  foregoing  conclusions  be  con- 
sidered   the    "acid  test"    for    all    locomo- 


tive brake  installations,  including  piping; 
ihe  type  of  locomotive  and  service  con- 
ditions for  which  it  is  intended  deter- 
mining the  design  that  should  be  applied. 


Join    the    Traveling    Engineers'    Asso- 
ciation. 

.Secretary  Thompson,  of  the  Traveling 
Engineers  Association,  is  making  strenu- 
ous efforts  to  put  his  organization  at  the 
top  so  far  as  members  are  concerned.  He 
has  lately  sent  out  the  following  circular: 
.\ll  Members  : 

On  account  of  business  conditions  in- 
creasing all  over  the  country  to  a  large 
extent,  there  have  been  a  great  many  new 
road  foremen  of  engines  appointed,  also 
a  good  many  other  men  appointed  to 
positions  that  make  them  eligible  for 
either  active  or  associate  membership  in 
the  association,  and  to  keep  the  associa- 
tion the  best  one  of  its  kind  in  existence, 
the  new  blood  is  needed. 

We  now  have  a  membership  of  about 
nine  hundred,  and  it  can  be  easily 
doubled  by  every  member  being  a  com- 
mittee of  one  and  get  in  one  new  member 
between  now  and  convention  time. 

Our  president  is  very  anxious  that  our 
membership  be  increased,  largely,  during 
his  term  of  office,  and  with  very  little 
effort  on  everyone's  part  they  would 
make  this  the  best  year,  in  the  way  of 
new  members,  during  the  association's 
existence. 

You  understand,  of  course,  that  after 
February  1,  the  membership  fee  will  pay 
the  dues  up  to  August  1,  1914. 

Following  is  a  copy  of  Article  3,  sec- 
tion 2,  of  the  Constitution  relative  to  new 
members,  showing  you  just  who  is  en- 
titled to  active  and  associate  membership: 

ACTIVE   MEMBERSHIP. 

(a)  Traveling  engineers  in  active  serv- 
ice whether  assigned  to  duty  on  the 
entire  system  of  railroad  or  on  a  single 
division  of  any  road:  their  assistants, 
when  said  assistants  have  charge  of  a 
division  and  are  responsible  for  the  con- 
dition of  the  engine  and  the  discipline  of 
engineers  and  firemen  to  the  same  extent 
the  traveling  engineer  is:  provided 
that  said  assistants  are  not  engaged  in 
one  line  of  duty  only,  such  as  instruc- 
tions in  firing  coal  properly,  or  inspector 
of  engines  in  roundhouses. 

(b)  Those  who  have  been  traveling 
engineers  and  have  been  promoted  to 
other  positions  of  railroad  service. 

(c)  Experts  in  air  brake  practice  em- 
ployed by  the  railroads  or  air  brake  com- 
panies. 

(d)  General  foremen,  when  they  have 
been  promoted  from  the  position  of  loco- 
motive engineer. 

(e)  Roundhouse  foremen,  when  they 
have  been  promoted  from  the  position  of 
locomotive  engineer. 
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Air   Brake   Convention. 

The  Air  Brake  .\ssociation  will  hold 
its  twentieth  annual  convention  at  the 
Planters  Hotel,  St.  Louis,  Mo.,  beginning 
Tuesday  a.  m.,  May  6.  An  unusually 
large  attendance  may  be  e.xpected,  as  St. 
Louis  is  a  large  railroad  center,  and  its 
location  is  very  suitable  for  a  national 
convention. 

Owing  to  the  fact  that  Mr.  H.  .\,  Wah- 
lert  has  resigned  the  presidency  of  the 
association,  to  accept  employment  with 
the  Westinghouse  Air  Brake  Co..  Mr. 
W.  J.  Hatch,  of  the  Canadian  Pacific 
Railroad  will  be  the  presiding  officer  of 
the  1913  convention. 

The  officers  of  the  association  are  now 
as  follows:  President,  \V.  J.  Hatch, 
Canadian  Pacific  R.  R. ;  first  vice-presi- 
dent, L.  H.  Albers,  New  York  Centra! 
Lines ;  second  vice-president,  J.  T.  Slat- 
tery,    Denver    and    Rio    Grande     R      R. ; 


\V.    J.    ll.MCU. 
President,  A.   B.   Associatiui.. 

third  vice-president.  T.  W.  Dow,  Erie 
Railroad;  secretarj-,  F.  M.  Nellis;  treas- 
urer, Otto  Best. 

The  e.xecutive  members  are :  C.  H. 
Weaver.  L.  S.  &  M.  S.  R.  R.;  C.  W. 
Martin,  Penna.  R.  R. :  T.  F.  Lyons,  L.  S. 
&  M.  S.  R.  R, ;  and  F.  J.  Barry.  X.  Y.  O. 
&  W.  R.  R. 

We  have  not  been  requested  to  make 
any  reference  to  the  business  of  the  asso- 
ciation, but  we  would  suggest  that  all  the 
members  who  can  conveniently  arrange 
to  send  their  dues  for  1913  to  the  secre- 
tary, Mr.  F.  M.  Nellis.  at  53  State  street. 
Boston.  Mass..  and  receive  their  mem- 
bership cards  before  the  opening  day  of 
the  convention  will  greatly  facilitate  the 
work  of  the  secretary,  whose  duties  be- 
come more  numerous  and  exacting  each 
year,  due  to  the  constantly  increasing 
membership  and  to  the  constant  increase 
in  the  v6lume  of  business  to  be  trans- 
acted. 

Very  few  of  the  members  are  aware  of 


the  vast  aniiiuin  ui  correspondence  that 
is  now  handled  through  this  office,  the 
complications  of  printing,  illustrating, 
binding  and  correcting  proof,  the  in- 
quiries from  various  sources  from  all 
over  the  civilized  globe,  concerning  air 
brake  publications  and  inventions  and 
the  interest  government  officials  and  the 
Interstate  Commerce  Commission  mani- 
fest in  the  recommendations  of  the 
association. 

The  papers  to  be  presented  and  the 
subjects  to  be  brought  before  the  1913 
convention  are: 

1.  Will  the  Triple  Valve  Operate  as 
Intended?  That  Depends.  S.  W. 
Dudley. 

2.  Starting,  Running  and  Stopping 
Long  Freight  Trains.     F.  B.  Farmer. 

3.  Undesired  Quick  Action,  Its  Pre- 
vention and  Remedy.     G.   K.  Remfry. 

4.  Clasp  Type  of  Foundation  Brake 
Gear.     T.  L.  Burton. 

5.  Friction  and  Wear  of  Brake  Shoes. 
Robert  G.  Augur. 

6.  Recommended  Practice.  S.  G. 
Down,  chairman;  Geo.  R.  Parker,  H.  A. 
Wahlert,  J.  R.  Alexander,  N.  A.  Camp- 
liell. 

7.  Topical  subject.  Air  Hose  Failures. 
T.  W.  Dow. 

8.  Topical  subject.  Steam  Heat  Drips 
G.  W.  Martin. 

The    members    presenting    the    subjects 
are   well  known   to   most   of  our   readers 
and  we  wish  to  call  attention  to  the  con- 
-tant    revision    in    brake   valve    nianipula 
tion  on  long  freight  trains. 

The  members  stand  for  progression, 
and  constant  changes  in  brake  equipment 
and  braking  condition?  necessitate 
changes  in  tlie  recommendations  for  train 
Iiandling  that  will  produce  the  desired 
results.  Mr.  P.  J.  Langan,  of  the  D.  L. 
&  W.  R.  R..  who  was  the  presiding  officer 
at  the  1909  meeting  at  Richmond.  \'a.. 
has  since  that  time  continued  to  work  in 
the  interest  of  the  association  and  his 
efforts  to  improve  braking  conditions 
and  brake  manipulation,  are  appreciated 
by  the  air  brake  men  throughout  the 
entire  country.  We  believe  that  Mr. 
Langan  is  the  foremost  air  brake  expert 
in  railroad  service  today,  and  by  conduct- 
ing numerous  air  brake  and  dynamometer 
tests,  lie  has  from  time  to  time  placed 
before  the  members  information  and 
recommendations  as  practised  by  himself 
and  they  are  considered  reliable. 

His  remarks  upon  the  subject  of  brake 
valve  m'anipulation  are  practical  and 
emanate  from  practical  experience,  and 
the  paper  on  Starting.  Running  and 
Stopping  long  freight  trains,  by  Mr.  F. 
R.  Farmer,  will  be  the  source  of  enough 
air  brake  information  to  justify  the  at- 
tendance of  every  member.  We  also 
know    what   to    expect   from    Mr.    .S.    W. 


Dudley  on  triple  valve  operation  while 
Mr.  Turner  will  deliver  a  lecture  upon 
one  of  the  many  phases  of  modern  air 
brake  operation. 

The  question  of  obtaining  railroad 
transportation  to  the  conventions  has 
been  simplified  during  the  past  few  years 
and  some  of  the  members  who  have  been 
compelled  to  pay  car  fare  through  the 
unwillingness  of  their  superior  officers  to 
secure  transportation  for  them  will  no 
doubt  be  enabled  to  attend  the  conven- 
tion with  less  personal  expense. 

Just  why  motive  power  and  operation 
officials  should  not  urge  the  attendance 
of  their  air  brake  men  is  hot  entirely 
clear  to  us.  The  only  way  in  which  their 
air  brake  men  can  remain  efficient  and 
keep  their  practices  economical  and  up 
to  date,  is  through  the  work  of  the  asso- 
ciation as  a  body  and  the  continuous  im- 


F.   M.   NELI.IS. 
Sccrctar>*,    A.    B.    .Association. 

variety  of  equipments  in  use,  the  increas- 
ing length  of  trains  and  constant  changes 
in  operating  conditions,  necessitate  in- 
telligent supervision,  inspection  and  re- 
pair work,  and  to  successfully  cope  with 
the  imposed  conditions  the  air  brake  men 
require  the  assistance  the  experience  of 
others  is  able  to  give  them. 

From  past  experiences  we  know  that 
the  unusually  large  attendances  tend  to 
impede  the  prompt  transactions  of  busi- 
ness but  ample  provision  will  be  made  to 
insure  a  profitable  return  for  the  time  cx- 
pindcd  in  attendance  regardless  of  the 
number  of  members  that  may  be  present. 


The  real  reason  why  construction  work 
has  been  suspended  on  the  extension  of 
the  Grand  Trunk  Railway  to  Providence, 
R.  I.,  has  at  last  been  discovered.  It 
appears  that  the  draftsmen  who  are  plot- 
ting the  surveys  have  not  yet  been  able 
to  jf"-ll  Lake  Chaubunagungamaug.  A 
Welsh  draftsman  has  been  cabled  for. 
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General  Foremen's  Department 


Lubrication     of     Superheated 
Locomotives. 

By  JAMES  SPELLEX, 

Road  Foreman  of  Engines,   Buffalo.  Rochester  & 

Pittsburgh  Railway,  Du  Bois,  Pa. 

The  question  of  properly  lubricating 
superheated  locomotives  has  been  pretty 
lively  discussed,  both  in  print,  and  from 
the  lecture  platforms,  in  this  part  of  the 
country.  The  question  seems  yet  a 
mooted  one,  and  there  are  some  who  are 
not  quite  satisfied,  even  now,  that  this 
problem  has  been  properly  adjusted.  I 
recall  that  w'hen  this  type  of  power  was 
being  considered  for  use  on  the  Buffalo, 
Rochester  &  Pittsburgh  Railroad  1  was 
delegated  to  ride  some  of  the  superheated 
locomotives  on  one  of  the  adjacent  lines, 
to  learn,  if  possible,  something  about  the 
efficiency  of  the  Pacific  engines,  and  as  to 
how  they  should  be  lubricated  to  the  best 
advantage,  i.  e.,  prior  to  leaving  on  the 
trip  a  few  questions  were  asked  of  the 
engineer  in  charge  of  the  engine  as  to 
quality  of  valve  oil  used,  and  it  was 
learned  that  the  oil  was  a  special  oil  for 
use  in  valves  and  cylinders  of  super- 
heated engines. 

The  trip  was  completed  without  inci- 
dent, but  valve  oil  was  used  freely.  The 
engine  was  not  provided  with  any  kind 
of  a  "drifting  valve"  and  it  was  the  cus- 
tom of  the  engineer  to  shut  off  the  throt- 
tle and  allow  the  engine  to  "drift''  occa- 
sionally. Yet  there  was  nothing  out  of 
the    ordinary    occurred. 

While  at  the  terminal  I  examined  one 
or  two  superheated  engines  which  were 
having  an  examination  made  of  the  cyl- 
inder packing.  It  was  noted  that  there 
were  heavy  deposits  of  oil  on  the  piston 
heads,  but  the  packing  rings  were  broken, 
but  not  for  the  want  of  oil,  however,  and 
I  afterwards  learned  that  these  rings 
were  broken  due  to  the  fact  that  after 
the  throttle  was  closed  the  engine 
"drifted"  for  a  few  miles,  that  the  lack 
of  lubrication  at  that  particular  time  was 
the  cause  of  the  ring  breakage. 

The  idea  came,  as  a  result  of  this  in- 
vestigation, tliat  after  the  throttle  was 
closed,  the  oxygen  in  the  atmosphere 
passing  in  tbrcugh  tin-  relief  valves  and 
getting  in  cont;u't  witli  imI  on  metal  in 
steam  chests  and  cylinders  promptly  car- 
bonized, due  to  the  heat  in  the  tiietal,  and 
was  thus   destroyed. 

The  reason  for  this  destruction  of  lu- 
brication may  be  reasoned  out  in  this 
way.  The  steam  leaving  the  boiler  at 
200  pounds  pressure  contains  approxi- 
mately 387  deg.  F.  After  it  parses 
through  the  superheater  elements  its  tem- 
perature is  raised  considerably  above  this. 


say  to  600  deg.  F.  Tliis  is  provided  a 
good  bright  fire  has  been  maintained, 
which  gives  off  the  greatest  amoijnt  of 
b.eat.  Ordinarily  speaking,  the  flash  point 
of  the  common  valve  and  cylinder  oil  is 
about  550  deg.  F.  If  this  oil  is  momen- 
tarily subjected  to  a  temperature  of  600 
deg.  F.  and  at  the  same  instant  the  oxy- 
gen of  the  atmosphere  can  mix  with  it 
there  is  sufficient  heat  present  in  the 
steam  chests  and  cylinder  walls  to 
promptly  destroy  the  lubricating  efficiency 
of  the  oil  in  question.  Therefore,  the 
reason  for  piston  and  valve  rings  break- 
ing is  obvious. 

Therefore,  in  order  to  prevent  the  de- 
struction of  this  oil  it  has  been  demon- 
strated that  if  the  throttle  is  allowed  to 
remain  slightly  open,  not  enough  to  cause 
any  povi'er  being  developed  in  the  cylin- 
ders, but  just  to  allow  a  small  volume  of 
steam  to  flow  down  over  the  hot  metal  of 
steam  chests  and  cylinders,  the  steam  will 
prevent  destruction  of  the  oil  and  thus 
avoid  possible  damage  to  the  piston  rings, 
etc.  And  then,  too,  there  will  be  enough 
steam  pressure  in  the  steam  chests  to 
hold  the  relief  valves  to  their  seat,  which 
will  prevent  an  ingress  of  atmosphere 
with  its  accompanying  oxygen. 

In  the  modern  superheated  locomotive 
there  is  being  applied  what  is  known  as 
"a  booster  valve,"  the  intent  being  that 
this  valve  will  supply  enough  of  steam 
through  two  -Js-in.  pipes  to  the  steam 
chests  for  the  protection  of  lubrication. 
However,  these  small  jets  of  steam  have 
not  been  ample  for  this  purpose,  conse- 
quently the  "cracked  throttle"  is  being  ad- 
hered to.  It  has  been  found  that  by  the 
engineers  following  out  this  latter  prac- 
tice no  trouble  with  broken  piston  and 
valve   rings   has   been   experienced. 

It  has  been  clearly  proven  with  us  here, 
in  the  operation  of  superheated  locomo- 
tives that  to  get  the  best  results  lubrica- 
tion must  be  constant  while  the  locomo- 
tive is  in  motion,  and  this  we  adhere  to 
carefully,   thus   receiving  the  best  results. 

Further  referring  to  the  "cracked  throt- 
tle" practice  we  have  been  experimenting 
somewhat  with  it.  It  has  been  found 
that  after  the  first  five  or  six  miles  of  a 
"drift"  has  been  passed  over,  the  throttle 
may  be  closed  and  allowed  to  remain 
so  far  the  balance  of  the  distance 
without  damaging  the  valves  of  piston 
rings.  It  is  assumed  that  while  passing 
over  the  first  five  or  six  miles  of  the 
"drift"  the  metal  in  steam  chests  and 
cylinders  will  have  partially  cooled  down 
below  the  flash  point  of  the  oil,  thereby 
preventing  the  destruction  of  it. 


It  seems  an  awkward  thing  to  have  to 
resort  to  the  use  of  a  partially  open  throt- 
tle valve  while  a  locomotive  is  passing 
over  a  portion  of  a  division,  especially 
"dropping  down  a  grade"  of  20  miles  or 
so,  for  the  protection  of  lubrication.  Of 
course,  this  must  be  done  at  present  un- 
der some  conditions,  and  we  do  not  hesi- 
tate to  request  that  this  be  done,  with 
a  view  of  economizing  in  packing  rings, 
etc.,  but  what  about  the  additional  use 
of  fuel?  It  is  certainly  a  waste  of  fuel 
when  steam  is  used  down  a  grade,  where 
the  locomotive  and  train  would  run  as 
well  without  it,  but  of  the  two  evils,  the 
least  must  be  chosen.  Packing  rings  are 
prevented  from  breaking  in  this  way,  but 
it  is  at  the  expense  of  the  coal  pile.  The 
modern  locomotive  operators  look  at  this 
method  of  practice  as  something  that 
could  be  avoided,  and  there  is  no  doubt 
but  what  it  could,  and  it  can  be,  and  it 
ought  to  be.  This  reminds  me  of  a  bit 
of  grim  humor  that  I  once  observed.  A 
gentleman,  who  had  unfortunately  been 
going  around  on  crutches  for  several 
years,  was  finally  taken  to  a  specialist  for 
treatment ;  the  specialist  talked  to  the 
cripple  learnedly  about  his  ailment  for 
some  few  minutes,  which  was  beyond  his 
comprehension,  producing  in  his  mind 
something  akin  to  astonishment,  causing 
him  to  cry  out,  "Oh,  dear  doctor,  don't 
lake  away  my  crutches."  "We  are  not 
going  to  take  away  your  crutches  but 
we  propose  to  remove  the  cause  of  their 
use,  and  you  will  throw  them  away  your- 
self." .^nd  if  the  cause  for  the  use  of 
file  "cracked  throttle"  is  removed,  it,  too, 
will   be   abandoned. 

The  primary  cause  for  the  destruction 
(if  the  lubricant,  as  was  previously  men- 
tioned, is  the  oxygen  getting  into  the 
steam  chest  with  the  atmosphere.  It 
came  in  through  the  relief  valve,  and  the 
1  elief  valve  is  for  no  other  purpose.  Sup- 
pose the  relief  valve  was  plugged,  or 
better,  moreover,  if  it  was  not  placed 
there  there  would  be  no  oxygen  or  at- 
mosphere getting  into  these  passage  ways, 
and  there  would  be  no  destroying  of  the 
lubricant  from  this  cause  at  least.  We 
would  offer  instead  some  form  of  drift- 
ing valve,  placed  at  some  convenient  place 
in  the  cab  where  it  could  be  reached 
handily  by  the  engineer  or  fireman,  and 
when  it  became  necessary  to  "drift"  this 
valve  could  be  opened  and  the  vacuum 
created  by  the  reciprocating  pistons  in 
the  cylinder  could  be  supplied  w-ith  hot 
steam  from  the  boiler  to  a  thousand  times 
better  advantage  than  it  could  be  by  cold 
atmosphere.      And    in    passing,    it    might 
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per  types  of  reflectors  are  provided, 
equally  satisfactory  results  can  be  ob- 
tained with  Pintach  mantle  gas  lighting 
and  electric  lighting. 

In  determining  upon  the  best  types  of 
reflectors  for  postal  car  service  four 
qualities  were  considered:  (1)  Effect  of 
resultant  illumination  upon  the  eye;  (2) 
relative  efficiency;  (3)  cleaning  considera- 
tions; (.4)  liability  to  breakage.  As  these 
are  not  of  equal  importance  the  following 
relative  values  of  these  qualities  were 
decided  upon  after  considering  the  ques- 
tion from  several  different  points  of  view. 
Out  of  a  total  of  100  points  an  importance 
represented  by  the  following  figures  was 
assigned  to  each  of  the  qualities  under 
consideration : 

Effect  upon  the  eye 44 

Efficiency    30 

Cleaning    ..' 18 

Breakage    8 

Total    100 

On  this  basis  the  relative  suitability  of 
the  various  types  of  reflectors  for  postal 
car  lighting  was  found  to  be  as  follows : 

CL.\SS    OF    REFLECTOR. 

Aluminumized  metal. 

Heavy     density     opal     glazed     reflectinK     surface 
(specially  designed  for  car  lighting  set  vice). 

Medium  density  opal  glazed  reflecting  surface. 

Porcelain  enameled  metal. 

Medium    density    opal    depolished    reflecting    sur- 
face. 

Indirect    lighting    with    enameled     reflectors     for 
gas  lighting. 

Mirrored  glass   (direct  lighting). 

Prismatic  clear. 

Primatic   satin   finish. 

Reflecting  and   diffusing  globes. 

MAKE  OF  REFLECTOR  REPRESENTED  IN  TESTS. 
IX  THE  ORDER  ABOVE. 

Holophane  D'Olier  No.  18460  body  of  car;  Holo- 

phane  D'Olier  Xo.   18470  at  letter  case. 
Holophane  No.   18626  redesigned. 
Phoeni.x  CL-50. 
Holophane  D'Olier.   18461. 
Macbeth-Evans   .Mada   No.    SF.1623. 
Experimental    enameled    reflector. 
X-Ray   555. 
Holophane  No.   18226. 
Holophane   18226— SF. 
Safety  Corona  No.  8026. 

Extensive  tests  to  determine  the  amount 
of  illumination  required  for  comfortable 
reading  indicated  that  there  was  an  a])- 
preciable  difference  in  the  character  of 
illumination  afforded  by  different  types 
of  equipment.  Certain  types  gave  illu- 
mination of  such  a  character  as  to  leave 
the  eye  in  a  less  satisfactory  condition  for 
vision,  thus  requiring  an  increased  in- 
tensity of  illumination  for  adequate  vision. 

Extensive  tests  made  to  ascertain  the 
intensities  of  illumination  required  showed 
that  2.25  foot  candles  on  the  reading  plane 
was  a  safe  value  for  minimum  satis- 
factory intensity  for  continuous  close 
visual  work  under  illumination  derived 
from  direct  lighting  systems  employing 
diffusing  globes,  opal  reflectors,  alumi- 
numized  metal,  and  prismatic  reikctors. 
On  the  same  basis  it  was  found  that  3.5 
foot  candles  was  ample  illumination  and 


that  higher  values  were  untic-oessary  for 
adequate  service.  It  was  further  found 
that  about  one-half  or  slightly  less  of 
this  minimum  intensity  value  was  required 
at  the  mouth  of  mail  bags  in  the  bag 
rack  section  of  the  car,  on  the  face  of  the 
letter  cases  and  in  the  storage  section. 

The  relative  comparison  of  the  different 
types  of  reflectors  is  as  follows  in  tlie 
order  given  the  most  eflicient  heading  the 
list:  Mirrored  glass — prismatic  clear, 
heavy  density  opal,  medium  density  opal, 
aluminumized  metal,  enameled  metal  and 
bare  lamps. 

With  gas  lighting  the  aluminumized 
metal  gives  the  best  results  and  is  nearly 
comparable  with  the  mirrored  glass. 

A  feature  calling  attention  to  the  im- 
portance of  using  proper  types  of  re- 
flectors   in    car    lighting    service    for    all 


vised  to  December  28,  19'l2,  were  de- 
termined upon  as  a  result  of  the  Baltimore 
&  Ohio  Railroad  Coinpany's  comprehen- 
sive tests  in  this  connection,  and  which 
constitutes  the  only  authentic  data  thus  far 
available  on  this  subject. 


Motor-Operated  Railroad  Lift  Bridges. 

Practically  all  the  railroad  lift  or  draw 
l>ridges  erected  in  the  last  few  years, 
where  electric  current  is  available,  are 
motor    operated. 

i'he  motors  shown  in  the  illustration 
o])crate  the  si.\-tract  bridge  over  the 
Piron.x  river  and  a  similar  installation  for 
the  si.x-track  Hutchinson  river  bridge. 
The  number  of  daily  openings  of  these 
bridges  varies.  In  the  case  of  the  Bron.x 
river  bridge  the  number  of  opening  dur- 
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classes  of  cars  is  shown  in  the  comparison 
of  illumination  obtained  with  the  most  ef- 
ficient type  of  reflector  tested,  the  mir- 
rored glass  and  with  the  bare  lamps,  in 
which  the  illumination  obtained  on  the 
working  plane  where  the  reflector  was 
used  was  practically  220  per  cent,  of  that 
obtained  with  bare  lamps,  the  number  of 
lamps  installed  being  the  same  in  each 
case.  In  addition  the  ceiling  of  the  car 
had  been  freshly  painted  a  dead  wliite. 
thus  presenting  more  favorable  conditions 
for  the  bare  lamps  than  would  generally 
be  obtained  in  service.  Further,  the  glare 
effect  obtained  from  bare  lamps  is  such 
as  to  render  the  eye  much  less  eflicient  as 
well  as  susceptible  to  se'vere  eye  strain 
than  where  reflectors  are  used. 

The  mim'mum  and  maximtim  initial  il- 
lumination values  as  well  as  the  service 
illumination  values  required  under  the 
Post  Office  Department  specifications,  re- 


ing  the  winter  months  is  five  daily  and 
during  the  summer  is  twelve  daily. 

Ivdch  leaf,  of  two  tracks,  is  operated  by 
two  direct-current  motors,  geared  to 
I)inions,  which  mesh  with  racks  on  the 
stationary  part  of  the  bridge.  I'ndcr 
ordinary  circumstances  the  two  motors  on 
each  leaf  are  operated  together  as  one 
unit,  but  either  can  be  controlle<l  sep- 
arately and  has  sufficient  capacity  to 
operate  the  leaf.  Both  motors  are  pro- 
vided with  an  electric  brake  and  each  leaf 
lias  a  separate  emergency  brake 

Interlocking  is  provided  so  that  signals 
nnist  be  set.  derails,  opened  and  bridge 
rail  lock  mechanisms  released  befrire  the 
mcitors  cm  be  started.  .\s  the  bridge 
opens  signal  lamps  are  lighted  and  bells 
are  rung  at  four  points  in  its  travel.  If 
the  power  is  not  shut  off  when  the  leaves 
are  at  the  proper  height,  a  circuit  breaker 
is  tripped  automatically. 
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MiKado  Type  of  Locomotive  on  the  Chesapeake  ^  Ohio 

New  Chart  of  this  remarkable  type  of  Locomotive  nearly  completed. 
Twenty-five  thousand   copies  will  be   ready  for  distribution  in  May. 

Every  Subscriber  to  Railway  and   Locomotive  Engineering  ^vill  receive  a  copy 


.\  year  ns"  we  took  occasion  to  call 
attention  to  this  locomotive,  an  illustration 
of  which  accompanies  this  hrief  descrip- 
tion, and  it  will  be  recalled  that  consider- 
able emphasis  was  given  to  the  fact  that 
i:  was  at  that  time  the  most  powerful 
type  of  Mikado  locomotive  then  in  service. 
It  was  designed  to  haul  4,000  tons  over 
a  long  3  per  cent,  grade  at  a  sustained 
speed  of  15  miles  per  hour.  Its  work 
has  been  very  carefully  observed,  and 
among  its  best  performances  is  the  haul- 
ing of  a  train  of  87  cars  of  5.889  tons 
up  an  8  mile  continu'ins  2  per  cent,  grade. 


tained  has  led  to  a  number  of  later  and 
euually  successful  designs  which  are  now 
i;i  service  on  many  other  roads.  There 
are  several  features  wdiich  are  now  com- 
ing into  general  use.  These  include  out- 
side steam  pipe,  screw-  reverse  gear,  self- 
centering  valve  stem  guides,  Schmidt 
superheater.  Security  sectional  arch, 
Street  mechanical  stoker,  and  power 
operated  grates.  A  new  problem  pres- 
ented was  large  ash-pan  capacity,  which 
led  to  tlie  development  of  a  new  design 
with  si-x  lioppers.  In  order  to  facilitate 
maintenance,  a  large  number  of  details 
were  used   in  common  witli  the  Mountain 


details,  grate   shaker   rigging,   and   tender 
and  details. 

In  every  road  service  the  Mikado  type 
has  made  the  following  comparison  with 
Consolidations.  The  Mikado,  weighing, 
with  .  its  tender,  only  47  per  cent,  more  _ 
than  the  Consolidation,  has  hauled  77  per 
cent,  more  tons  in  87  per  cent,  more  cars, 
at  the  same  speeds.  The  Consolidation 
hauled  25.8  tons  for  each  ton  of  its  weight, 
including  tender,  and  the  Mikado  hauled 
31.2  tons,  or  about  21   per  cent.  more. 

We  may  state  that  we  have  been  pre- 
paring a  new  cliart  giving  a  detailed  pres- 
entation of  this  remarkable  type  of  loco- 
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at  an  average  speed  of  16  miles  per  hour. 
It  has  also  pulled  a  train  of  112  cars  of 
coal,  weighing  7,590  tons  over  a  division 
with  an  eight-mile  ruling  grade  of  2  per 
cent  .  at  an  average  speed  of  15.5  nnles 
per  liour.  In  this  work  the  locomotive 
dtvelojied  a  sustained  drawbar  ptdl  of 
57..SOO  pounds,  at  a  practically  uniform 
s[iccd  of  6;/.  miles  per  hour.  This  means 
that  it  maintained  a  power  of  at  least 
1.000  pounds  in  excess  of  its  maximum 
rated  power,  based  as  usual  cm  85  per 
cent,  of  the  boiler  pressure  of  175  pounds, 
at  wdiich  point  the  gauge  registered.  It 
has  developed  2,376  drawbar  horsepower, 
or  one  drawdjar  horsepower  for  every  132 
pounds  weight  of  locomotive,  the  total 
weight  of  the  engine  being  315.000 
pounds. 

This  design  of  locomotive  is  of  special 
interest  as  the  marked  success  it  has  at- 
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type  locomotives.  These  details  are 
given  in  the  following  list:  Cylinders, 
cylinder  heads,  stcamchest  heads,  piston, 
piston  rod,  piston-rod  packing,  valve  and 
[lacking  rings,  valve  rod  and  stem,  valve- 
rod  guide,  valve-rod  packing,  crosshead. 
valve  motion  (similar),  eccentric  crank, 
crank  pins  (except  front),  side  rods, 
main-rod  bearings,  frame  pedestal  caps, 
frame  shoes  and  wedges,  frame  cross  ties 
(between  liack  .•md  main  drivers,  between 
main  and  intermediate  drivers),  foot 
plate,  chafmg  plate,  pilot,  pilot  coupler, 
coupler  pocket  casting,  coupler  pocket 
pins,  cab,  parts  of  screw  reverse  gear, 
trailing  truck  complete,  ash-pan  rigging, 
driving  boxes,  driving  box  bearings, 
driving-box  cellars,  smoke-box  front  and 
door,  exhaust  pipe,  dome,  dome  cap,  dome 
casing,  sand  box,  throttle,  dry  pipe,  boiler 
tubes,   boiler   flues,   firedoor,  grates,   grate 
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motive.  We  expected  to  have  had  it  ready 
for  delivery  to  our  subscribers  with  the 
April  issue  of  R.\ii.vv.\y  and  Locomotive 
Engineerint;.  but  our  readers  will  prefer 
to  have  it  complete  in  every  detail  when 
finished,  and  it  has  taken  a  little  longer 
than  we  expected.  Every  part  will  be 
named  and  numbered,  so  that  it  will  be 
an  educational  chart,  correct  in  every  de- 
tail, and  carefully  drawn  to  e.xact  scale 
in  every  ]iart.  Tlie  chart  will  be  over 
2  feet  in  length,  and  the  work  is  being 
done  in  the  best  style  of  the  engraver's 
art.  It  will  prove  an  excellent  help  to  all 
who  are  desirous  of  studying  this  particu- 
lar type  of  locomotive,  which  is  rapidly 
becoming  the  most  popular  type  of  loco- 
motive for  heavy  service,  and  which  in 
many  particulars  is  preeminently  the 
highest  product  of  American  engineering 
in  locomotive  construction. 
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Among  the  Railroad   Men  at   the   Arbitration  Court 


It  is  interesting  to  look  in  at  the  grand 
Ivillroom  of  the  Waldorf  Astoria  Hotel 
if  New  York,  where  fashion  and  frivolity 
hold  their  riotous  revels  in  midwinter, 
and  mark  the  change  that  has  come  over 
the  spirit  of  the  place.  The  Erdman  .Act 
has  been  at  work  all  through  the  month 
of  March.  Here  are  representatives  of 
n;any  railroads,  keen-eyed,  clear  headed, 
horny-handed.  Legal  luminaries  armed 
with  voluminous  documents  are  there. 
Firemen  with  little  books  in  their  pockets 
full  of  facts  and  figures.  Engineers  with 
cliarts  and  maps  and  schedules  in  be- 
wildering profusion.  Flanking  the 
squared  arena  where  the  battle  is  going 
on  are  a  score  of  newspaper  men  smoking 
like  soft  coal  burners,  but  busy  as  bees. 
On  a  raised  platform  against  the  gilded 
wall  are  the  three  arbiters:  Mr.  W.  W. 
Atterbury,  representing  the  railroads,  Mr. 
Albert  Philips,  representing  the  Firemen, 
and     William     L.     Chambers,     chairman. 

In  the  front  row  are  Mr.  W.  S.  Carter, 
president  of  the  Firemen's  Brotherhood, 
and  Mr.  Elisha  Lee,  assistant  manager  of 
the  Pennsylvania  railroad.  These  two 
are  the  star  performers,  and  they  fill  their 
places  admirably.  Mr.  Carter,  rubicund. 
ready  and  irrepressible,  is  an  engaging 
character,  the  delight  of  the  newspaper 
men,  and  the  pride  of  the  Order  which 
he  so  worthily  represents.  Mr.  Lee, 
suave  and  eloquent,  learned  in  law  and 
gentle  in  voice  as  a  woman.  The  two 
are  finely  matched,  and  like  the  real 
gentlemen  that  they  are  they  occasionally 
help  each  other.  There  are  no  quarrels, 
Mr.  Carter  calls  for  his  witness,  and 
better  witnesses  were  never  heard  in  a 
court.  Cicero  said  that  we  are  all  eloquent 
ii!  the  things  that  we  know.  This  is  only 
half  a  truth,  as  we  have  not  all  acquired 
the  art  of  expression.  The  stories  un- 
folded are  graphic  in  description,  with 
touches  of  pathos  and  tragedy  that  melt 
every  heart.  Here  is  a  clean-looking, 
athletic  young  man,  who  has  been  firing 
a  locomotive  seven  years.  He  never 
drank  a  drop  of  alcohol  in  his  life — so 
ht  swears.  He  never  saw  the  inside  of 
a  theater — since  he  was  married.  He 
fires  an  engine  106  miles  for  $3.30.  and 
it  takes  from  12  to  16  hours  to  make 
this  short  journey.  He  sleeps  in  a  ram- 
shackle shed  at  the  far  end  of  the  road. 
and  is  kept  awake  by  the  rattle  of  loose 
jointed  engines  under  the  window-.  There 
are  about  SO  others  in  the  same  cara- 
vansera,  lying  down  and  getting  up  at  all 
hours,  and  he  pays  IS  cents  for  his  night's 
lodging.  Then  his  meals— a  kind  of  gruel 
that  we  read  of  as  being  common  in 
European  prisons,  and  a  cake  of  the  dog 
biscuit  variety,  and  coflfee  so  muddy  that 
the  sugar  refuses  to  sink  in  it.    This  kind 
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cf  living  costs  him  $25  a  month  away 
from  home.  Then  his  humble  home  needs 
all  of  the  remainder.  Holidays  he  has 
none.  Never  took  a  run  to  the  country 
except  on  the  foot  plates  of  a  locomotive 
and  that  can  hardly  be  called  a  health 
resort.  And  after  seven  years  of  a  life 
like  this  he  is  in  debt!  Surely  this  is 
some  little  melodrama  that  Mr.  Carter 
and  his  associates  have  framed  up.  There 
is  a  silence  in  the  great  ballroom  and  Mr. 
Lee  rises  up,  and,  did  the  fireman  have 
his  pay  raised  in  April,  1908?  And  again 
in  .August.  1909,  and  again  in  October. 
1910,  and  still  again  in  Mav.  1912:'  He 
had. 

The  newspaper  men  are  smoking  again, 
and  the  pencils  are  moving  like  chain 
lightning,  and  the  pendulum  is  going  the 
other  way  now,  but  Mr.  Carter  is  up  in 
an  instant.  And  what  pay  had  the  fire- 
man in  1907?  He  had  $3.20,  and  now 
$3.30.  After  having  his  pay  raised  four 
times — how  was  that?  Well  the  engines 
were  larger,  and  the  trains  about  three 
times  heavier,  and  they  could  not  make 
the  same  mileage,  and  the  increase  per 
mile  did  not  amount  to  anything,  it  took 
more  time  to  go  the  distance,  not  speak- 
ing of  the  time  spent  in  looking  for  tools 
that  were  always  missing,  and  longer 
trains  to  make  up  that  took  more  time, 
and  waiting  for  passenger  trains  to  pass, 
and — but  the  curtain  drops  and  Mr. 
Carter  brings  out  the  president  of  the 
Carpenter's  Union,  a  solid  man,  full  of 
facts  and  statistics.  He  has  the  car- 
penter's wages  in  all  the  eastern  cities  at 
his  finger  ends,  and  what  has  this  to  do 
with  the  firemen's  grievances?  Wait. 
This  is  one  of  Mr.  Carter's  clever  moves, 
Carpenters  get  $4  a  day  for  8  hours  work. 
Every  hour  after  that  is  paid  double.  How 
much  for  12  hours?  $8.  How  much  for 
16  hours?  $12.  The  vision  of  the  poor 
fireman  rises  upon  the  scene,  and  the 
carpenter  is  rich  beyond  the  dreams  of 
avarice  until  Mr.  Lee  takes  him  by  the 
hand,  and  the  story  of  the  carpenter's 
apprenticeship  comes  out,  and  the  price  of 
his  tools,  and  the  time  he  loses,  and  the 
invisible  overtime  that  he  never  made  in 
his  life  nor  ever  will,  except  in  the  case 
of  a  big  fire  or  some  disaster,  and  what 
chance  has  he  of  a  promotion  as  a  fire- 
man has  to  be  an  engineer.  He  has  about 
the  same  chance  to  become  a  superintend- 
ent of  building  as  a  fireman  has  to  become 
a  general  manager.  Then  the  curtain 
drops  on  the  carpenter  and  Mr.  Carter 
and  Mr.  Lee  get  ready  for  another  round. 

Here  is  a  Life  Insurance  man  now, 
and  it  comes  out  that  of  every  thousand 
persons  that  pass  into  the  beyond  ten  are 
killed  accidentally.  Of  every  thousand 
firemen    that    lay    down    their    scoop    for 


the  last  time  fifty-four  are  killed.  Five 
times  more  hazardous  than  other  occupa- 
tions. Mr.  Carter  impresses  this  upon 
the  arbitrators.  Mr.  Lee  wants  to  know 
where  these  figures  were  made.  Common 
statistics,  or  brotherhood,  or  where? 
Made  in  Germany?  Yes.  America  was 
behind  Germany  in  some  things. 

Here  is  an  engineer  now  that  has  kept 
one  eye  on  the  steam  gauge,  and  the 
other  on  the  prices  of  things,  and  he  gives 
a  list  of  fifteen  varieties  of  food  supplies 
and  their  prices.  His  vision  covers  seven 
years.  The  increase  is  about  18  per  cent. 
Then  he  has  a  list  of  engines  and  he 
follows  them  as  far  as  human  eye  can 
reach,  and  the  increase  in  the  wages  of 
engineers  and  firemen  is  not  visible  to  the 
naked  eye,  while  the  price  of  the  things 
they  must  necessarily  buy  and  eat  grow- 
in  greatness  year  by  year.  Mr.  Lee  wants 
to  know  about  potatoes  and  sugar.  Get- 
ting cheaper  all  the  time.  Mr.  Carter 
wants  to  know  if  the  engineer  could 
reconcile  himself  and  his  family  to  live 
on  these  two  things.     He  could  not." 

Flashes  of  light  come  out  here  and 
there  that  give  one  a  start  on  the  ap- 
plication of  some  of  the  rules.  Here  is 
a  fireman  now  that  has  been  disciplined. 
He  was  on  an  engine  in  July  last  year, 
the  first  time  that  he  had  been  on  that 
particular  engine.  The  firebox  w-as  over 
75  square  feet  in  dimensions.  He  had  not 
time  to  look  up.  The  mercury  was  sizzling 
about  120  deg.  F.  in  the  thermometer.  The 
sweat  ran  into  his  eyes  and  he  could 
hardly  see.  The  engineer  was  gasping 
for  breath  and  they  ran  past  a  signal  a 
little  distance.  They  turned  back  and 
nobody  would  ever  have  known  anything 
about  it.  but  the  engineer  was  an  honest 
man  and  told  the  truth,  and  he  got  thirty 
days  to  think  it  over  in  the  valley  of 
humiliation,  and  the  fireman  got  four  days. 
And  Mr.  Carter  wanted  to  know  if  the 
engineer's  name  was  George  Washington. 
Mr.  Lee  is  having  his  innings  now.  The 
game  is  being  well  played.  It  could  not 
be  in  better  hands.  But  whatever  the  re- 
sult may  be  it  may  not  be  satisfactory. 
Two  of  the  arbiters,  of  course,  have 
their  minds  made  up  in  advance.  The 
third  is  swamped  in  an  avalanche  of  evi- 
dence that  no  single  human  mind  could 
digest.  That  good  will  come  of  it  is  cer- 
tain. In  the  very  nature  of  things  we 
may  soon  have  a  Commission  dealing  with 
v.ages.  just  as  the  Interstate  Commission 
deals  with  rates,  and  the  upper  and  nether 
millstones  of  wages  and  labor  on  an  occu- 
p.'tion  so  arduous  to  the  workmen  and  so 
important  to  the  public,  may  by  and  by  be 
managed  with  some  degree  of  precision 
worthy  of  the  vital  problem  involved. 

We  will  see  the  end  next  month. 


150 


RAILWAY  AND  LOCOMOTIVE  ENGINEERING. 


April,  1913. 


Items  of  Personal  Interest 


Mr.  W.  Canaran  has  been  appointed 
superinu-ndcnt  of  shops  of  the  Wabash 
at  Springfield,  111. 

Mr.  T.  J.  Lowe  has  been  appointed  fuel 
agent  of  the  Canadian  Xorthcrn,  with 
otiice  at  Winnipeg,  .Man. 

Mr.  L.  .A.  Hardin  has  been  appointed 
general  foreman  of  the  Cliicago  &  North 
Western  at   Boone.  Iowa. 

Mr.  II.  Trewick  has  been  appointed 
master  mechanic  of  the  Northern  Pacific, 
with  oflice  at  Seattle,  Wash. 

Mr.  C.  .\.  Dunham  has  been  appointed 
signal  engineer  of  the  Great  Northern, 
with  office  at  St.  Paul,  Minn. 

Mr.  S.  K.  Dickerson  has  been  appointed 
superintendent  of  motive  power  of  the  Big 
Four,  with  oftice  at  Indianapolis,  Ind. 

Mr.  W.  R.  Meeder  has  been  appointed 
master  mechanic  of  the  Chicago-Eastern 
Illinois,    with    otTice    at    X'illa    Grove,    111. 

Mr.  Geo.  Rounnol  has  been  appointed 
master  mechanic  of  the  Philadelphia  & 
Reading,  with  oftice  at  Wilmington,   Del. 

.Mr.  F.  L.  Holt  has  been  appointed 
master  mechanic  "i  the  Missouri  Pacific 
at  Falls  City,  Neb.  He  succeeds  Mr.  J.  D. 
Young. 

Mr.  E.  B.  \'an  X'alion  has  been  ap- 
pointed geni-ral  foreman  of  tlie  Rock 
Island  shops  'at  Forty-scventli  street. 
Cliicago. 

Mr.  Wm.  Hcnke  has  been  aiipointed 
master  mechanic  of  the  .Wvperce  Idaho, 
at  Xezperce,  Ida.  lie  succeeds  Mr.  M. 
M.    P.ige. 

Mr.  C.  E.  Cramer  has  been  appointed 
master  mechanic  of  the  .San  Pedro,  Los 
Angeles  &  Salt  Lake,  with  offices  at  Mil- 
ford,   I'tah. 

Mr.  P.  R.  Moore  has  been  appointed 
acting  road  foreman  of  engines  of  tlie 
Bangor  &  .Aroostook,  with  office  at 
Houlton.   Me. 

Mr.  T.  H.  Summcrskill  has  been  aii- 
pointed superintendent  of  motive  power 
of  the  Central  Wrmont.  with  office  at 
St.  .All>ans.  \'l. 

Mr.  J.  E.  Gardner  has  been  appointed 
electrical  engineer  of  the  Chicago, 
Burlington  &■  Quiiuy.  with  head(|uarters 
at  Chicago.  III. 

Mr.  W.  G.  Reid  has  bven  appointed 
general  foreman  of  the  .\rizona  Eastern 
at  Globe,  .'\riz.,  in  place  of  Mr.  Max 
Fiedler,  promoted. 

Mr.  R.  h.  French  li.is  bieii  appointed 
master  mechanic  of  the  Liberty-While, 
with  office  at  McC'nnb.  Miss.  He  suc- 
ceeds Mr.  W.  C.  Blounl. 

Mr.  F.  S.  Hubbard  ha^  I'ccn  appointed 
traveling    engineer    of    the    Lake    Shore 


and  ^lichigan  Southern,  with  headquar- 
ters at  Collinwood,  Ohio. 

-Mr.  Ray  Ryan,  formerly  roundhouse 
and  machine  shop  foreman  of  the  Balti- 
more &  Ohio  at  Glenwood,  Pa.,  has  been 
transferred  to  F'o-Kburg,  Pa. 

Mr.  .Marcus  .-X.  Dow  has  been  appointed 
general  safety  agent  of  the  New  York 
Central  &  Hudson  River,  in  place  of  Mr. 
George    Bradshaw,    resigned. 

Mr.  Robert.  J.  McCaw  has  been  ap- 
pointed general  foreman  of  the  Cliicago 
&  North  Western  at  Council  Bluffs,  la. 
He  succeeds   Mr.  E.  T.   Breen. 

Mr.  O.  Teftcller  has  been  a|ipointed  su- 
perintendent of  locomotive  fuel  service  on 
the  St.  Louis,  Brownsville  &  Mexico,  with 
headquarters  at  Kingsville,  Tex. 

Mr.  B.  C.  llorton  has  been  appointed 
superintendent  of  locomotive  fuel  service 
on  the  New  Orleans,  Texas  &  Mexico, 
with  headquarters  at  De  Quincy,  La. 

Mr.'  C.  E.  Cramer  has  been  appointed 
master  mechanic  of  the  San  Pedro,  Los 
.•\ngeles  &  Salt  Lake,  with  office  at  Mil- 
ford,  I'tah.  He  succeeds  Mr.  T.  M. 
Vickers. 

Mr.  M.  J.  McCarthy,  formerly  super- 
intendent of  motive  power  of  the  Balti- 
more &  Ohio  at  Baltimore,  .Md..  has  been 
transferred  to  a  similar  position  at  Cin- 
cinnati,  (.)hio. 

.Mr,  J.  .\.  I'.arnes  has  been  appointed 
r(jad  foreman  of  engines  of  the  Wabash  at 
Decatur,  111.,  and  Mr.  W.  W.  Nail  has 
been  appointed  to  a  similar  position  on 
the  same  road  at  Peru,   Ind. 

Mr.  F.  T.  Owens  has  been  appointed 
master  mechanic  of  the  Denver  &  Rio 
(Grande  at  Pueblo,  Colo.,  and  Mr.  .A.  B. 
Philips  has  been  appointed  general  fore- 
man on  the  same  road  at  .Salt  Lake  City, 
I'tah. 

Mr,  C.  F.  Schraag  has  been  ai-pointed 
general  foreman  nf  tin-  Chicago  S:  Kast- 
crn  Illinois  at  Brazil.  111.,  and  Mr.  J.  N. 
Powell  has  been  made  road  foreman  of 
equipment  on  the  same  road,  with  office 
at    Danville,    111. 

Mr.  W.  F.  .\ndcrson,  formerly  master 
mechanic  of  the  Colorado  \-  Southern  at 
Trinid;>d.  CI.).,  has  been  transferred  to 
Denver,  Colo.,  in  place  of  Mr.  H.  W. 
Ridgway,  whose  ]iri>mntiiin  was  an- 
nounced last  month. 

Mr.  N.  C.  Bettenlierg.  fi.riiierly  locomo- 
tive foreman  of  the  fireaf  Northern  at 
.St.  Paul.  Minn.,  has  been  appointed  master 
mechanic,  with  heailqu;irters  at  Crookston, 
.Minn.,  succeeding  Mr.  J.  W.  Smith,  trans- 
ferred to  Duhnli,  Minn. 

Mr.    M.    B     McPartlaml    has    been    ap- 


pointed general  foreman  of  the  locomotive 
department  of  the  Rock  Island  Lines,  with 
office  at  Cedar  Rapids,  Iowa.  He  suc- 
ceeds Mr.  L.  C.  Meyer,  who.  has  been 
assigned  to  other  duties. 

Mr.  D.  E.  Leary,  formerly  road  foreman 
of  engines  and  roundhouse  foreman  of 
the  Atchison,  Topeka  &  Santa  Fe  at  Fort 
Madison,  Iowa,  has  been  appointed  fuel 
inspector  on  the  same  road,  with  head- 
quarters at  Amarillo.  Tex. 

Mr.  G.  W.  Seidel,  formerly  superin- 
tendent of  shops  of  the  Chicago,  Rock 
Island  &  Pacilic  at  Silvis,  111.,  has  been 
appointed  superintendent  of  motive  power 
of  the  Minneapolis  &  St.  Louis,  with 
offices  at   Minneapolis,  !Minn. 

Mr.  J.  F.  Green  has  been  appointed 
master  mechanic  of  the  Wabash  at  Deca- 
tur, 111.  He  succeeds  Mr.  Peter  Vosen, 
and  Mr.  A.  W.  Blcthcm  has  been  ap- 
pointed road  f.ireman  of  engines  on  the 
same  road  at  Springlield.   111. 

Mr.  G.  I.  Murjiby  has  been  appointed 
traveling  engineer  of  the  Denver  &  Rio 
Grande,  and  .Mr.  D.  C.  McCarthy  has 
also  been  appointed  to  a  similar  position 
on  the  same  road,  both  having  head- 
quarter?  at   Cirand  Junction,   Colo. 

Mr.  J.  H.  Suhl  has  been  appointed 
foreman  of  the  Atchison,  Topeka  &  Santa 
Fe  at  Las  Vegas,  N.  M.,  succeeding  Mr. 
P.  I.  Costello.  and  Mr.  H.  Blake  has 
been  appointed  ri'ad  foreman  of  engines 
on  the  same  road  at  .\marillo,  Tex. 

Mr.  William  Garstang,  who  has  long 
been  superintendent  of  motive  power  and 
master  car  builder  of  the  Big  Four,  has, 
at  his  own  request,  been  relieved  of  a  por- 
tion of  his  duties,  and  has  been  appointed 
master  car  builder  of  the  same  road. 

Mr.  .Abraham  Lucas,  formerly  general 
foreman  of  the  locomotive  department  of 
the  Chicago,  Milwaukee  S:  St.  Paul  at  Mil- 
waukee. Wis..  h;is  accepted  a  position  with 
the  Jacobs-Shupert  I'.  S,  Firebox  Com- 
pany. Coatesville.  I'.i,,  with  headquarters 
at  Chicago.  111. 

Mr.  T,  W.  Callahan,  formerly  master 
mechanic  of  the  Great  Northern  at  Su- 
perior, Wis.,  has  lieen  transferred  to  the 
Kalispel  division  in  .Montana,  and  Mr. 
J.  W.  Smith,  formerly  master  mechanic 
of  the  same  road  at  Crookston  succeeds 
Mr.  Callahan   at   Superior. 

Mr.  J.  M.  Davis  has  been  appointed 
master  mechanic  of  the  Colorado  &  South- 
ern at  Trinidad.  Colo.  Mr.  Davis  was 
formerly  general  foreman  of  the  Denver 
sliops  of  the  same  road,  and  has  been 
prominently  identified  with  the  Railway 
General    Foremen's    .\ssociation. 
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Mr.  S.  W.  Mullinix,  mechanical  super- 
intendent of  the  second  district  of  the 
Rock  Island  Lines  at  Topeka,  Kan.,  has 
been  appointed  superintendent  of  shops 
at  Silvis,  111.  Mr.  C.  M.  Taylor,  mechan- 
ical superintendent  of  the  third  district 
at  El  Reno,  Okla.,  succeeds  Mr.  Mullinix, 
and  Mr.  L.  A.  Richardson,  master  me- 
chanic at  Chicago,  succeeds  Mr.  Taylor. 

Mr.  Edgar  N.  Easton  has  associated 
himself  with  the  railroad  sales  department 
of  Joseph  T.  Ryerson  &  Son,  with  head- 
quarters at  New  Haven,  Conn.,  and  Mr. 
John  H.  Craigie,  formerly  employed  in 
the  mechanical  department  of  the  Boston 
&  Maine  Railroad,  is  now  associated  with 
the  railroad  sales  department  of  the  above 
company,  with  offices  at  Boston,  Mass. 

Mr.  George  McCormick  has  been  ap- 
pointed general  manager  of  the  mechanical 
department  of  the  Galveston,  Harrisburg 
&  San  Antonio,  the  Houston  &  Texas 
Central,  the  Houston  East  &  West  Texas, 
the  Houston  &  Shrcvcport,  and  the  Texas 
&  New  Orleans,  and  superintendent  of 
motive  power  and  machinery  of  Morgan's 
Louisiana  &  Texas  Railroad  and  Steam- 
ship Company,  and  the  Louisiana  &  West- 
em,  with  offices  at  Houston,  Tex.  Mr. 
McCormick  succeeds  Mr.  J.  W.  Small, 
v.'ho  has  resigned. 

Mr.  George  M.  Basford,  for  a  number 
of  years  assistant  to  the  president  of  the 
American  Locomotive  Company,  has  ac- 
cepted a  position  as  chief  engineer  of  the 
railroad  department  of  Joseph  T.  Ryerson 
&  Son,  Chicago.  His  headquarters  are  at 
30  Church  street.  New  York.  Mr.  Bas- 
ford has  had  a  distinguished  career,  both 
as  an  engineer  and  as  a  writer  on  engi- 
neering subjects.  He  is  still  in  the  prime 
of  life  and  much  more  excellent  work 
may  be  expected  from  him.  He  has  been 
especially  prominent  in  signal  engineering, 
and  in  1895  he  was  chiefly  instrumental 
in  organizing  the  Railway  Signal  .Asso- 
ciation. Mr.  Basford  has  also  been  par- 
ticularly active  in  the  better  education  of 
young  railway  men,  and  his  many  friends 
join  in  wishing  him  every  good  fortune 
in  his  new  sphere  of  activity. 

Mr.  W.  E.  Wood,  formerly  of  the  firm 
of  Raeder  &  Wood  (Industrial  .\rcbi- 
tecture)  has  severed  his  connection  with 
that  company  and  has  opened  offices  in  the 
Harris  Trust  Building,  Chicago.  Mr. 
Wood  is  an  industrial  engineer  of  long 
standing  and  has  the  combined  experience 
due  to  shop  and  foundry  practice  as  a 
works  manager,  followed  by  professional 
experience  in  connection  with  the  design 
of  a  building,  not  merely  as  a  building 
but  as  a  labor-saving  tool.  His  specialty 
is  efficiency  planning  and  economically 
executing  the  plan  under  skilled  super- 
vision. Aside  from  industrial  plant  con- 
struction, he  was  also  consulting  engineer 
for  the  new  Galesburg  station  and  office 
building  and  train  shed  for  the  Chicago, 
Burlington  &  Quincy  Railroad,  as  well 
as  work  for  the  Chicago  &  Alton. 


Obituary. 

JOHN   FRITZ. 

The  death  is  recorded  last  month  of 
Mr.  John  Fritz,  for  many  years  general 
superintendent  and  chief  engineer  of  the 
Bethlehem  Iron  Company.  Mr.  Fritz  was 
a  native  of  Pennsylvania  and  spent  the 
greater  part  of  his  life  in  that  state.  He 
was  born  in  1822,  and,  from  blacksmith's 
apprentice,  he  rapidly  advanced  in  foundry 
work,  and  at  the  age  of  23  he  became 
superintendent  of  the  Norristown  Iron 
Works.  He  introduced  many  important 
innovations,  especially  in  the  magnitude 
of  rolling  mills,  and  in  the  increased  size 
of  steam  hammers  and  other  appliances. 
He  received  many  honors  from  engineer- 
ing societies  both  at  home  and  abroad. 
He  became  identified  with  the  develop- 
ment of  Lehigh  University,  and  designed 
and  donated  and  superintended  the  con- 
struction and  equipment  of  the  Fritz  En- 
gineering Laboratory  there. 

WILLI.\M  .^RROLL. 

Sir  William  Arroll,  the  noted  Scottish 
constructing  engineer,  died  last  month  in 
his  seventy-fourth  year.  His  chief  works 
were  the  reconstruction  of  the  bridge 
over  the  River  Tay,  the  first  having  been 
blown  down  in  a  gale  in  1879,  and  the 
building  of  the  great  cantilever  bridge 
over  the  Firth  of  Forth.  This  immense 
work,  the  largest  of  its  kind  in  the  world, 
was  completed  in  1890.  The  bridge  has 
a  total  length  of  8.295  ft.  9>^  ins.  The 
height  is  over  150  ft.,  while  the  towers 
rise  to  a  height  of  361  ft.  Sir  William 
was  also  engaged  in  the  construction  of 
many  of  the  principal  bridges  in  Great 
Britain,  among  others  the  Tower  Bridge 
across  the  Thames  in  London,  where  two 
bascules,  each  weighing  12.000  tons,  are 
raised  and  lowered  by  hydraulic  pressure. 
He  devised  many  accessories  to  the  facili- 
tating of  his  great  works.  Air  hammers, 
oil  heating  of  rivets,  compressed  air  ap- 
plied to  shovels,  and,  probably  the  most 
important  of  all.  he  was  the  first  to  abolish 
scaffolding  in  bridge  construction  and 
projected  the  work  from  the  ends  by  de- 
vices of  his  own.  From  a  country  black- 
smith he  became  the  greatest  bridge  con- 
structor of  his  time. 


locomotives  built  in  Japan  were  designed 
by  him  and  built  under  his  direct 
supervision. 


C.  E.  COS  SETT. 

The  death  is  announced  of  Mr.  C.  E. 
Gossctt,  general  master  mechanic  of  the 
Minneapolis  &  St.  Louis  at  Minneapolis, 
Minn.  Mr.  Gossett  was  in  his  forty- 
fourth  year,  having  been  born  in  Kentucky 
in  1869.  He  began  his  railroad  career  as 
a  machinist's  helper  on  the  Wabash  in 
1886.  Later  he  was  employed  as  fire- 
man and  locomotive  engineer  on  the  Han- 
nibal &  St.  Joseph  and  on  the  Chicago, 
Rock  Island  &  Pacific.  After  serving 
some  time  as  road  foreman  of  equipment 
en  the  latter  road  he  w-as  appointed  master 
mechanic  in  1908.  In  1910  he  was  ap- 
pointed master  mechanic  of  the  Minne- 
apolis &  St.  Louis,  and  in  1912  he  was 
made  general  master  mechanic  of  the 
road.     His   death   is  much   regretted. 


RICH.\RD    F.    TREVITHICK. 

The  death  was  announced  last  month  of 
■^Ir.  Richard  F.  Trevithick.  who  was  the 
first  locomotive  superintendent  of  the 
Japanese  State  railways.  He  was  a  son 
of  Mr.  Francis  Trevithick.  of  Penzance, 
and  grandson  of  Mr.  Richard  Trevithick, 
whose  name  will  for  ever  be  associated 
with  the  birth  and  development  of  the 
locomotive.  The  late  Mr.  R.  F.  Trevithick 
was  the  last  of  the  trio  of  British  engi- 
neers who  made  and  operated  the  Japa- 
nese State  Railways  to  leave  Japan,  as  his 
services  were  retained  some  years  after 
his   engagement   had   expired.     The   first 


Bleriot  the   French  Aviator. 

Bleriot  was  lame;  so  lame  that  he  was 
actually  on  crutches,  as  he  waited  for  sun- 
rise that  fateful  morning  on  the  Calais 
sajids.  -At  last,  when  all  was  ready  and 
he  threw  aside  the  crutches  to  seat  him- 
self in  his  monoplane,  he  cried  gaily,  "If 
I  can't  walk,  I'll  show  the  world  that  I 
can  fly !" 

Surely  those  gallant  words  must  call 
forth  a  response  from  many  a  determined 
heart.  Many  of  us  are  crippled,  handi- 
capped in  one  way  or  another  for  the 
great  adventure  of  living.  We  cannot 
walk — cannot  pursue  the  ordinary,  natural 
human  course.  But  above  us  sweep  the 
blue  distances  of  faith,  of  the  supernatural 
life,  of  the  things  that  are  spiritual  and 
eternal.  We  cannot  walk;  but  the  great 
voices  of  earth  and  heaven  summon  us 
to  the  miracle  of  flight  1 


Mississippi   Northwestern. 

The  Mississippi  Northwestern  Rail- 
road, known  as  the  Pine  Belt,  is  proceed- 
ing rapidly  with  the  survey,  and  con- 
struction work  has  begun  at  several 
points.  President  Mr.  W.  G.  Seaver  has 
established  his  headqua.-ters  at  Pasea- 
goula.  Miss.  Captain  J.  M.  Searles  has 
been  appointed  chief  engineer;  Mr.  W.  S. 
Canter,  superintendent  of  construction; 
Mr.  R.  C.  Fraser.  purchasing  agent,  and 
Mr.  N.  T.  Jones,  division  engineer  of  the 
lines  south  of  the  .Mabama  &  \'icksburg 
Railroad  crossing.  Mr.  Seaver  was  for 
many  years  identified  with  the  leading 
railroads  in  Mexico,  and  under  his  enter- 
prising management  the  new  railroad  bids 
lair  to  be  rapidly  constructed  He  i>  also 
a  writer  of  marked  ability,  and  his 
graphic  5torie<;  of  railroad  lift  in  Mexico 
are  anvTii;  the  most  interesting  literary 
work  in  regard  to  railroads,  and  are 
widely  in  demand  by  the  reading  public. 
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Hydro-Pneumatic    Accumulator. 

In  all  large  press  equipments  hydraulic 
accumulators  arc  becoming  almost  indis- 
pensable. Pumps  could  be  built  to  supply 
pressure  direct,  but  the  cost  of  such 
pumps  makes  them  almost  prohibitive. 

The  Watson-Stillman  Company's  latest 
development  in  hydro-pneumatic  accumu- 
lators are  rapidly  taking  the  place  of  the 
older  equipments,  their  new  apparatus  en- 
tirely dispensing  with  the  heavy  weights 
■which  are  often  undesirable  on  account  of 
the  shock  caused  by  suddenly  checking 
the  descending  weights  causing  damage 
or  annoyance.  The  claims  made  by  the 
company  for  their  new  accumulators  are, 
in  addition  to  the  complete  avoidance  of 
shock,  and  that  the  ap|)aratus  occupies 
little  space.  It  works  unfailingly.  It  will  do 
everything    that    a    weighted    accumulator 


governor  shown  immediately  to  the  left 
of  the  tank.  Ry  its  action,  when  the 
water  reaches  a  predetermined  level  in 
the  tank,  the  pump  is  stopped  and  when 
it  falls  below  this  level,  the  pump  is 
started.  Above  the  water  an  air  pressure 
of  160  to  200  lbs.  is  maintained  by  the 
compressor  shown  to  the  left.  The  low- 
pressure  feed  main  is  tapped  into  the 
bottom  of  this  lank  and  through  it  the 
water  is  forced  by  the  pressure  of  the  air 
above  it.  This  same  air  pressure  is  piped 
over  to  the  accumulator  proper  and  there 
by  the  force  it  exerts  upon  a  piston  mov- 
ing in  the  large  cylinder  at  the  top,  it 
balances  the  higher  pressure  frotn  the 
jiump,  acting  upon  the  piston  in  the  small 
cylinder  at  the  bottom.  The  areas  of 
these  pistons  are  made  inversely  pro[)or- 
tiunal  to  the  pressures  upon  them. 
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will  do,  and  more — it  will  provide  two 
pressures — a  low  pressure  for  effecting 
that  part  of  the  stroke  which  is  made 
against  no  resistance,  and  is  a  large  per- 
centage of  the  stroke  of  almost  every 
hydraulic  press  tool,  and  a  high  pressure 
that  effects  the  final  squeeze.  Further- 
more the  operating  valve  that  can  be  used 
in  connection  with  tliis  system  requires 
no  more  wheels  or  levers  than  the  ordin- 
ary valve,  because  the  change  from  low 
to  high  pressure  is  made  automatically 
at  the  instant  the  ram  encounters  re- 
sistance, which  the  luw  pressure  cannot 
overcome. 

The  accumulator  that  .ur.implishes  all 
this  is  shown  in  the  act. .mpanyiug  illus- 
tration. In  the  center  is  .i  large  boiler- 
plate tank  kept  partially  tilkd  with  water 
by  the  low  pressure  pump,  the  operation 
of   which   is   controlled   by   the   hydraulic 


The  hydro-pneumatic  accumulator  is 
made  t<.)r  high  pressures  by  simply  omit- 
ting the  low  pressure  pump  and  its  coti- 
nection  to  the  air  tank.  Its  users  report 
that  for  this  service  it  renders  greatcT 
satisfaction  than  the  weighted  accunui- 
lator.  These  accumulators  are  made  in 
any  size  for  pressures  from  ,'?0()  tn  6.(XX) 
poimds. 

Lubrication    of    Pneumatic    Tools. 

.'\part  from  the  necessity  of  giving  at- 
tention to  the  air  admission  into  pneu- 
matic tools  by  using  strainers  formed  of 
wire  netting  and  covered  over  with  i>nc 
or  two  layers  of  muslin  in  order  that  par- 
ticles of  foreign  matter  may  be  kept  out 
of  the  valves,  pistons  and  glands  and 
other  working  parts  of  the  tools,  the 
lubrication   of   the   tools   should   be   care- 


fully provided  for.  Valves  and  pistons 
for  both  hammers  and  drills  require  a 
light  machine  oil,  and  the  oil  is  apt  to 
be  rapidly  driven  out.  Such  parts  should 
be  used  freely  and  often,  at  least  once 
every  hour. 

The  Chicago  .\utomatic  Tool  Company 
has  designed  an  oiler  for  use  in  connec- 
tion with  all  classes  of  pneumatic  ham- 
mers, rock  drills.  Boyer  and  Keller  piston 
and  rotary  drills.  Tests  have  proven 
them  very  effective.  They  will  also  be 
found  quite  efficient  in  connection  with 
the  ''Little  Giant"  drills,  when  .-Mroilene 
grease  is  not  at  band  fur  >ise  in  connec- 
tion with  this  style  of  drill.  The  oil 
chamber  is  located  in  the  center,  tlie  flow 
of  oil  being  governed  by  means  ot  a  jiin 
valve ;  the  air  passing  around  the  oil 
chamber  and  a  small  volume  through  the 
needle  or  pin  forming  the  valve,  operating 
on  the  principle  of  an  atomizer;  thus  the 
flow  of  the  lubricant  can  be  regulated  to 
a  nicety,  the  air  carrying  small  quantities 
into  all  the  working  parts  of  the  tools 
constantly  while  in  operation,  overcom- 
ing many  vexatious  delays  previously  ex- 
perienced due  to  a  lack  of  luliricant  at  the 
proper  point  and  at  the  proper  time.  By 
the  use  of  these  automatic  oilers,  which 
are  inexpensive,  the  cost  of  maintenance 
of  pneumatic  equii)ment  can  be  reduced 
from  50  to  60  per  cent. 

Where  concerns  have  large  installa- 
tions of  pneumatic  equipment  it  has  been 
customary  to  maintain  a  force  to  look 
after  the  oiling  of  the  same.  .A.fter  having 
tested  a  few  of  the  automatic  oilers  it 
has  been  found  that  the  oiling  can  be 
taken  care  of  in  the  toolroom  at  night 
when  the  equipment  is  being  put  in  shape 
for  the  following  day's  service. 

We  would  urge  very  strongly  that  all 
users  of  pneumatic  tools  install  these 
automatic  devices  and  see  that  they  are 
properly  and  constantly  used.  We  not 
only  recommend  their  use  for  the  reason 
that  it  prolongs  the  life  of  the  tools  and 
increases  their  efticiency,  but  the  reduc- 
tion in  maintenance  ciist  is  an  item  which 
should  be  constantly  watched,  and  we  are 
ever  striving  to  aid  our  readers  and  our 
friends  in  this  direction.  The  automatic 
oilers  should  he  placed  about  20  ins.  from 
the  tool  with  oilproof  hose  between  oiler 
and  tool. 


Largest    Turlio-Generator. 

The  Westinghouse  i;iectric  &  Manufac- 
turing Company  has  just  received  an 
order  from  the  New  York  Edison  Com- 
pany for  one  21.000  k,  w.  turbo-generator 
wound  for  either  6,600  or  11,400  volts.  3 
phase,  25  cycle  current.  The  generator 
has  two  poles  and  the  speed  of  the  set  is 
1.500  r.  p.  ni.  The  generator  is  ordered 
complete  with  Westinghouse  LeBlanc  con- 
denser and  accessories.  This  set  is  said  to 
be  one  of  the  largest  turbo-generators 
ever  built  in  this  countrv. 
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RAILROAD  NOTES. 

The  Traiiscijiuincntal   is  in  the  market 
for  6,000  tons  of  80-pound  rails. 


The  Chesapeake  &  Ohio  has  ordered 
eight  Pacific  locomotives  from  the  Bald- 
win Locomotive  Works,  and  12  Mallets 
from  the  American  Locomotive  Co. 


The  Grand  Trunk  is  in  the  market  for 
100  locomotives,  it  is  reported. 


The  Erie  has  ordered  1,500  freight  cars 
from  the  Western  Steel  &  Foundry  Co. 


"  Some  folks,"  remarked  Old 
Jerry,  as  he  waved  aside  the 
salesman's  proffered  cigar,  "just 
take  naturally  to  usin'  any 
kind  of  tobacco. 

"  Like  one  of  the  boys  I 
once  knew  who  tried  to  get 
along  without  the  little  red 
tin  of  Dixon's  Flake  Graphite. 
He  didn't  seem  to  think  that 
'riake'  meant  any  particular 
kind  of  graphite  and  'Dixon's' 
any  particular  kind  of  flake. 

"  I  never  saw  such  a  dis- 
gusted one  as  Pete  was," 
chuckled  Old  Jerry,  "after  his 
graphite  had  balled  up  once 
or  twice  in  his  cylinders,  and 
if  it  wasn't  because  the  rest  of 
us  was  usin'  flake  graphite  he 
would  have  sworn  up  and 
down  right  there  that  graphite 
was  the  most  durned  tool  stuff 
to  use  as  a  lubricant. 

"'Pete,'  I  says,  pullin'  out 
my  old  Dixon  Ad  and  grin- 
nin'  at  the  boys,  'it  says  here: 
"Write  for 'Graphite  Products 
for  the  Railroad  and  Sample 
No.  69.'  " 

"'You're  right,  Jerry,'  he 
.says." 

Joseph  Dixon  Crucible  Company 

Established  1827 

39.C         JERSEY  CITY,  N.  J. 


Tiie  Erie  has  ordered  10  Pacific  type 
locomotives  from  the  American  Locomo- 
tive Co. 

The  Chesapeake  &  Ohio  has  ordered 
nine  locomotives  from  the  American  Lo- 
comotive Co. 

The  Missouri  Pacific  has  ordered  five 
Mikado  locomotives  from  the  lialdwin 
Locomotive  Works. 


The  Seaboard  Air  Line  is  in  the  market 
for  32  Pacific  type  locomotives  and  live 
six-wheel  locomotives. 


The  Chicago,  Peoria  &  St.  Louis  has 
ordered  10  consolidations  from  the  .■\mer- 
ican  Locomotive  Co. 

The  Kansas  City  Southern,  it  is  report- 
ed, has  contracted  for  36  Mallet  articu- 
lated compound  locomotives. 


The  New  York  Central  &  Hudson  River 
has  ordered  10  electric  locomotives  of  a 
new  type  from  the  General  Electric  Co. 


The  Pennsylvania  announces  an  order 
for  the  construction  of  170  locomotives 
of  different  classes  at  the  Altoona  shops. 


The  Hang  Yang  Iron  &  Steel  Works 
has  ordered  two  four-wheel  saddle  tank 
locomotives  from  the  American  Locomo- 
tive Co. 


The  Oregon  Short  Line  is  reported  to 
be  in  the  market  for  800  gondolas  in  ad- 
dition to  cars  recently  ordered  by  the 
Harrimnn   Lines. 


The  Buffalo,  Rochester  &  Pittsburgh,  it 
is  reported,  has  ordered  12  Mikado  loco- 
motives and  three  switchers  from  the 
.\merican   Locomotive  Co. 


The  Western  Maryland,  it  is  reported, 
ordered  8,100  tons  of  90-pound  rails,  di- 
viding the  contract  between  the  Beth- 
lehem Steel  Co.  and  the  Carnegie  Steel 
Co. 


The  New  York  Central  Lines  are  re- 
ported to  be  in  the  market  for  38  switch- 
ing locomotives,  3  Mallet  locomotives,  13 
Pacific  locomotives  and  50  Mikado  loco- 
motives. 


The  Norfolk  Southern  is  in  the  market 
for  .^00  steel  undcrframe  box  cars,  six 
steel  underframe  caboose  cars  and  160 
steel  underframe  flat  cars. 

The  Withers  Construction  Co.,  Joplin. 
Mo.,  has  the  contract  for  grading  for  the 
projected  shops  of  the  Missouri  &  North 
Arkansas  at  Harrison,  .-Vrk. 


The  Seaboard  .\ir  Line,  it  is  reported, 
is  making  inquiries  for  1,000  steel  under- 
frame box  cars.  250  steel  hopper  cars  and 
250  steel  underframe  flat  cars. 


The  Lehigh  &  New  England,  it  is  re- 
ported, has  decided  to  establish  new  shops 
at  Bath,  Pa.  One  and  one-half  million 
dollars  will  be  expended  on  this  and  other 
improvements. 


The  Buffalo,  Rochester  &  Pittsburgh 
has  ordered  25  steel  coaches  and  two  cafe- 
parlor  cars  from  the  Pullman  Co.  It  is 
also  reported  that  this  road  is  still  asking 
bids  on  1,000  gondola  cars  and  350  under- 
framcs. 


The  Kansas  City  Southern  has  ordered 
four  si.x-wheel  superheater  switching  lo- 
comotives with  20  X  28  in.  cylinders,  driv- 
ing wheels  50  ins.  in  diameter  and  a  total 
weight  of  156,000  lbs.  in  working  order, 
from  the  .\merican  Locomotive  Co. 


The  Chicago  &  Western  Indiana  has 
ordered  five  eight-wheel  switching  loco- 
m„tives  with  24  X  30  in.  cylinders,  driving 
wheels  57  ins.  in  diameter,  and  a  total 
weight  in  working  order  212.000  lbs., 
from  the  .\nierican  Locomotive  Co. 

The  Michigan  Central  will  probably 
have  work  started  in  the  early  spring  on 
the  erection  of  a  new  roundhouse  at 
Joliet.  An  addition  to  the  present  yards 
is  also  planned.  This  will  be  built  op- 
pi^site  the  plant  of  the  Joliet  Rollmg 
Mills  Co. 

The  Louisville  &  Nashville  is  said  to 
|,e  considering  an  expenditure  of  about 
?500.000  for  enlarged  terminal  facilities, 
"repair  shops  and  other  improvements  at 
I...uisville.  Ky.  This  road  has  also  plans 
for  enlarging  its  yards  at  Lexington.  Ky., 
which  will  probably  cost  about  S500.000. 


The  Baltimore  &  Ohio  has  ordered  60 
Mikado  locomotives  and  30  Pacific  loco- 
motives from  the  Baldwin  Uicomotive 
Works.  This  road  has  .ilso  given  an 
order  to  the  American  Locomotive  Co. 
for  10  Mallet  articulate!  compound  super- 
heater locomotives  with  26  x  41  x  32  in. 
cylinders,  driving  wheels  57  ins.  in  di- 
ameter. 
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Rumsey  Car  Door.  only    breaks   the    seal    but    siimiltancoiisly 

The  Rumsey  Car  Door  and   Equipment  opens  the  lock.     The  seal  is  made  ol  lead, 

Company  are  meeting  with  nnich  well  de-  and  little  pressure  is  required  in  shearing 

served   success   since   the   introduction   of  off  the  seal.     The  device  has  the  double 

their   new    car    door.      As    wo    have    pre-  merit    of   simplicity    and    erticiency. 


A   New   Safety   Ladder  for   Box   Cars. 

The  Safety  Steel  Ladder  Company,  of 
St.  Louis,  Mo.,  are  meeting  with  con- 
siderable success  in  introducing  the  all- 
steel  safety  ladder  which  was  designed 
primarily  to  provide  maximum  safety  for 
the  train  men  and  to  facilitate  bringing 
the  ladder  equipment  of  bo.x  and  other 
high  cars  within  the  requirements  of  the 
United   States   Safety  .Appliance  law. 

This  ladder  has  rungs  riveted  to  stiles 
made  from  bar  steel,  and  tiMse  parts  on 
the  car  body  are  spaced  to  a  convenient 
jiosition  by  cast  iron  furring  spools  on  the 
intermediate  bolts.  Spacing  on  top  of  the 
car  roof  is  effected  liy  bending  the  pro- 
jecting stiles  parallel  with  the  roof,  and 
by  further  bending  the  stile  ends  down- 
'  ward.  The  top  construction  cliffers  some- 
-what  for  wood  and  metal  roofs,  but  in 
other  instances  the  roof  grab  irons  are 
a  firm  part  of  the  main  ladders  and  re- 
quire no  holes  in  the  roof.  On  wooden 
roof  cars  the  stile  ends  of  the  side  ladder 
bear  squarely  orf  the  roof  and  one  stile 
end  of  the  end  ladder  is  bolted  to  the  side 
ladder  stile,  thus  leaving  no  part  on  which 
trainmen  would  be  apt  to  catch  their  feet 
or  clothing.  On  metal-roofed  cars,  simi- 
lar safety  is  effected  by  bolting  the  side 
ladder  stile  ends  to  the  brakeman's  plat- 
form. The  stiles  of  the  side  ladder  both 
extend  far  enough  ujion  llie  roof  to  pro- 
vide for  the  required  mof  rung,  wliile  tlic 
endmost  stile  extends  far  ennugh  m  i,.rm 
a  roof  grab  iron  in  connection  with  the 
end  ladder,  also  to  permit  of  end  and 
side  ladders  being  secured  to  cacli  other. 
Where  the  Safety  Ladder  is  used  it  is 
claimed  that  a  safe  and  simplilied  plat- 
form can  be  made  and  installed  at  less 
than  half  the  cost  of  an  old  type  i>latforni 
and  its   fastenings. 


RL^MSEY  C.\K  I>nOK.     I-RoNT  VIIAV 
SHOWI.VG  LOCK  .XXD  H.\.NI)LE. 

viously  stated,  the  door  is  al)soluiely  proof 
against  weather  conditions.  The  chief 
feature,  however,  that  is  meeting  with 
universal  commendation  is  the  combina- 
tion lock  and  handle,  the  simple  method 
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RtrMSKY   C.\R   DOOR,      -llii;    \IK\V 
.'^MOWING  LOCK  .AND  i:     NIiI  IC. 

of  operation  of  which  is  :  wn  in  the 
accompanying  illustrations.  The  device 
automatically  locks  by  gra\;v  ,  whether 
the  door  is  opened  or  closed,  iiiid  the  new 
form  of  rivet  seal  insures  s;iiety.  Tlie 
<loor  cannot  be  opened  until  tin  'Lmdle  is 
raised,  and  the  raising  of  the  ii..ndle  not 


Writing  for  the  Paper. 

-  .\n  "Old  Reader"  who  is  moved  to  air 
Some  of  his  own  ideas  in  our  pages,  writes 
to  ask  if  his  letter  must  be  grammatically 
correct  and  free  from  mistakes  in  spelling. 
We  refer  to  his  letter  because  we  have 
known  of  others  who  refrained  from  giv- 
ing our  readers  the  benefit  of  sensible, 
practical  ideas  because  they  were  weak 
on  spelling  and  grammar.  Intended  con- 
tributors need  to  have  no  fear  on  account 
of  uncertain  grammar  or  defective  spell- 
ing. Every  letter  that  comes  in  for  pub- 
lication is  carefully  corrected  before  be- 
ing sent  to  the  printer,  and  are  sometimes 
read  to  a  stenographer,  who  works  them 
through  a  typewriter.  Something  valuable 
or  interesting  to  write  about  is  the  chief 
point,  and  all  railway  men  readily  li.r 
that  quality. 


GOLD 

Car 
Heating 

Lighting 
Company 


MsDufactureri  ol 

ELECTRIC, 
STEAM  AND 
HOT  WATER 
HEATING 
APPARATUS 

FOR    RAILWAY    CARS 

VENTILATORS 
FOR  PASSENGER 
AND  REFRIGER- 
ATOR     CARS 

ACETYLENE  SYSTEM 
OF     CAR     LIGHTING 


Send  for  circular  of  our  combina- 
tion PRESSURE  AND  VAPOR 
SYSTEM  OF  CAR  HEATING, 
which  system  automatically  main- 
tains about  the  same  temperature  io 
the  car  regardless  of  the  outside 
weather  conditions. 

Main    Office,  Whitehall    Building 

17   BATTERY   PLACE 

NEW    YORK 
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Two   ••TUcrmlf    WelJs  on   Eiiglm.    Frame. 

Did  You  Ever  Stop  To 
Consider 

the  amount  of  time  and 
money  you  are  wasting  in 
repairing  your  broken  en- 
gine frames  and  other  sec- 
tions of  wrought  iron  and 
steel,  by  using  old  methods.'' 

Today  Z27  Railroad  Shops 
are  using  Thermit  for  all 
kinds  of  repair  work  and 
have  discarded  the  old 
methods  of  repairing. 

Mechanical  officials  of 
these  shops  all  agree  that 
the  use  of  Thermit  has 
given  them  better  results 
and  has  saved  thousands  of 
dollars  in  time  and  expense. 

Investigate  the  use  of 
Thermit  for  your  shops. 
You  will  find  that  you  can 
obtain  the  same  results  in 
less  time  and  effect  a  tre- 
mendous saving  in  your  re- 
pair costs. 

SHALL  WE  SEND  OUR  PAMPHLET  No. 
21-B  and   "REACTIONS"? 


GOLDSCHMIDT  THERMIT 
COMPANY 

WILLI.XM   C.   CUNTZ,  G«n.    Mxr. 
90  West  Street,  New  York 

432-436    Folsom    Street.    San    Franciwo. 
103    KichmoiuJ    St..    W.,    Toronto,    (),il. 
7300   So.  Ciiic3£io  Ave.,  Chicago. 


DUNER 
CAR    CLOSETS 

DUNER   CO. 


MTOIM 


POPVALVESAND  GAGES 

The  Quality  Ooodi  that  Last 
The  Athton  VaWe  C*. 

271  Fraaklin  Slr*«<,  Baiton.  Mm*. 


Master  Boiler  Makers'  Convention. 

1  lie  seventh  annual  convention  of  the 
Master  Boiler  Makers'  Association  will 
be  held  at  the  Hotel  Sherman,  Chicaijo, 
111.,  May  26,  27,  28  and  29.  Arrangements 
have  been  made  for  the  exclusive  use  of 
the  second  floor  of  the  hotel  during  the 
convention  for  the  exhibits  of  the  supply 
men.  This  includes  the  use  of  a  number 
of  private  rooms  and  a  large  banquet  hall 
adjacent  to  the  convention  hall.  Electric 
current,  air,  steam  or  water  pressure  arc 
available  for  operating  working  models  of 
machinery,  etc.,  so  that  the  exhibition  of 
boiler  makers'  tools  and  supplies  this  year 
should  be  of  particular  value. 


174   No.   Market  St 


Chl< 


III. 


Too  Much  Strength. 

How  it  does  delight  some  lathesmen  to 
come  down  on  the  wreck  of  a  tailstockl 
There  is  not  a  particle  of  use  in  it  for 
ordinary  sized  lathing;  for  a  man  who 
understands  things  will  run  year  after 
year  on  ordinary  work  and  never  tighten 
but  one  of  the  bolts,  and  the  tailstock 
will  now  slip.  Another  man  will  take 
the  same  lathe,  and  if  it  ain't  well  ballasted 
he  is  liable  to  pull  the  thing  right  over  as 
he  strains  himself  on  the  tailstock  wrench. 

...  I  have  often  thought  that  un- 
necessary screwing  of  certain  bolts  is  a 
fair  test  of  a  mechanic's  intelligence.  I 
once  got  up  the  drawings  for  a  planer 
to  plane  5  or  6  feet  square  and  25  or 
30  feet  long.  As  a  tool-holding  arrange- 
ment I  put  in  the  usual  two  clamps  with 
four  good  big  screws.  The  man  who  ran 
I  his  planer  broke  a  bolt  a  week.  Wc  made 
new  ones  of  every  kind  of  iron  and  every 
kind  of  steel,  but  still  they  broke.  A 
planer  right  alongside  of  this  one,  doing 
exactly  the  same  kind  of  work,  using  the 
same  tools,  taking  the  same  cuts  on  the 
same  pieces  but  run  by  another  man,  never 
broke  a  tool  bolt,  notwithstanding  there 
were  only  two  of  them  and  they  were  very 
much  smaller.  After  the  men  were 
changed  awhile  the  bolts  began  to  break 
on  the  old  planer  and  none  broke  on  the 
new  one.  The  trouble  was  this  fellow 
ate  too  much  beef.  He  never  knew  when 
he  quit  fooling  with  the  wrench.  These 
arc  the  men  who  break  tool  post  wrenches 
on  lathes.  They  break  any  kind  of  an 
open-ended  wrench  you  give  them.  .\ 
monkey  wrench  volatilizes  in  their  hands; 
they  strip  bolts  and  nuts  and  spring  face 
plates  and  angle  plates  and  planer  tables 
and  burst  pipe  fittings  and  come  down 
on  the  caps  of  journal  boxes.  If  anything 
with  a  screw  to  it  can  be  damaged  they 
will  damage  it.  If  it  is  so  strong  they 
cannot  damage  it  themselves  thiy  will 
screw  it  up  so  infernally  tight  that  sontc- 
body  will  have  to  damage  it  to  unscrew  it. 
They  will  go  home  and  screw  the  lid  on 
the  pepper  box,  and  then  grumble  at  the 
bruising  of  the  bright  work  when  the 
woman  has  to  use  a  fork  to  unscrew  it 
CnoRn.\L. 


Demanding   Weighing   Scales. 

People  using  the  railroad  in  Klorida 
and  some  other  southern  states,  have 
lately  discovered  that  they  have  been 
sulTering  intolerable  injustice  because  the 
transportation  companies  have  not  been 
providing  platform  weighing  scales  and 
other  facilities  for  weighing  freight.  The 
usual  course  of  complaining  to  the  rail- 
road commissioners  has  been  adopted  and 
the  probabilities  are  that  the  orders  for 
weighing  scales  will  be  rapidly  increased. 
A  curious  thing  in  this  regard  is  that  in 
Furope  nearly  every  station  is  provided 
with  weighing  scales  before  it  begins  do- 
ing business.  In  the  United  States  the 
weighing  scale  has  been  largely  regarded 
as  a  supcrtluity. 


Strathcona's  Slush. 

When  Lord  Strathcona  was  called  upon 
to  drive  the  golden  spike  into  the  last 
tie  of  the  Canadian  Pacific  Railway,  the 
foreman  in  charge  of  the  section  was 
told  to  make  a  hole  in  the  tic  so  that 
the  precious  spike  could  easily  be  ex- 
tracted and  preserved  under  a  glass  case. 
As  it  was  early  spring,  with  a  thaw  setting 
in,  the  foreman  bored  out  quite  a  sub- 
stantial hole,  and,  to  make  the  ceremony 
of  "driving  the  spike"  appear  real,  he 
carefully  filled  the  deep  pocket  with  slush. 
When  Lord  Strathcona,  bending  lew  be- 
fore a  distinguished  gathering,  raised  the 
mallet  and  drove  the  huge  nail  far  into 
the  tie,  a  powerful  squirt  of  melted  snow 
instantly  darted  back  at  him,  covering  his 
lung  beard  and  immaculate  clothes  in  the 
most  unexpected  and  embarrassing  fash- 
ion. But  His  Lordship  did  not  forget  to 
join  in  the  chorus  of  half-smothered  mer- 
riment that  burst  at  his  expense. 


To  Replace  the  Vacuum. 

.-\  plug  railroad  in  Indiana  had  one 
locomotive  equipped  with  two  injectors, 
one  of  which  had  never  worked.  One  day 
the  second  injector  failed  to  operate  and 
help  had  to  be  sent  for  from  a  distant 
machine  shop.  When  the  physician  ma- 
chinist arrived  and  tried  to  work  the  in- 
jector, he  told  the  man  in  charge  that 
the  throttle  of  the  injector  leaked  and 
broke  the  vacuum  which  prevented  the 
instrument   from    raising   the   feed   water. 

"That's  all  right."  conimentcil  the  man 
in  charge,  "take  out  the  vacuum  and  I 
shall  send  !■>  William  Sellers  and  C'.  for 
a   new  (nie." 


Misplaced  Switch. 

"N'o.  sircc!"  exclaimed  Bunkcrton. 
"Tlirrc  wasn't  any  of  tliat  nonsense  in 
my  f.imily.  My  father  never  thrashed 
me  in  all  his  life." 

"Too  bad.  tno  bad."  sighed  Ilickcn- 
l<oper.  ".Vnoiher  wreck  due  to  a  mis- 
rilaicd   switch.'' 
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Books,  Bulletins,  Catalogues,  Etc. 


Engineer's   Handbook   on    Patents. 

I-ittlc.  I'rciwn  and  lUnipany,  Boston, 
Mass.,  lias  just  pulilislictl  an  excellent 
work  on  the  above  subject  by  Prof.  Wni. 
Maconiber,  of  Cornell  I'niversity.  where- 
in the  authi>r  presents  the  theories  which 
underlie  successful  inventions,  and  tend 
to  guide  the  inventor  on  the  best  lines, 
both  in  regard  to  the  law  an<l  the  theory 
of  patents.  It  is  amazing  how  little  the 
embryo  inventor  knows  in  regard  to  this 
important  subject,  and  we  would  earn- 
estly recommend  a  careful  study  of  this 
book  to  all  who  desire  to  avoid  the  lines 
of  thought  which  have  resulted  in  past 
failure  on  the  part  of  other  inventors.  The 
book  informs  him  of  what  he  should  do 
to  secure  for  himself  the  benefits  of  a  suc- 
cessful invention.  The  book  very  clearly 
defines  what  is  patentable,  and  quotations 
and  illustrations  fortify  the  arguments  in 
a  way  that  places  the  work  as  beyond  con- 
troversy.. It  is,  perhaps,  the  most  im- 
portant book  on  the  subject,  and  coming, 
as  it  does,  immediately  after  the  recent  re- 
vision of  the  patent  laws,  no  earnest  in- 
ventor should  be  without  a  copy.  The 
book  is  elegantly  jirinted.  and  bound  in 
flexible   leather.   2SS  page.s.      Price.   $2.50. 


Handbook   of   Railroad   Expenses. 

Mr.  T.  Shirley  F..Ttoii.  formerly  statistic- 
ian, I.ehigh  \'alley  Railroad,  has  had  a 
book  just  published  by  the  McGraw-Hill 
Book  Company,  New  York,  on  the  above 
subject,  and  the  work  has  the  merit  of  be- 
ing the  product  of  long  experience  and 
careful  thought.  The  intention  has  been 
to  produce  a  handbook  that  would  be 
reasonably  complete  for  all  the  purposes 
of  the  operating  ofTicer.  or  for  the  rail- 
road statistician  and  financier.  All  exist- 
ing indexes  of  expenses  have  been  care- 
fully observed  and  freely  used  by  the  au- 
thor. .Abridged  versions  of  the  Interstate 
Commerce  Commission  arc  reprinted,  and 
it  is  evident  that  the  equipment  for  the 
production  of  the  work  has  been  com- 
plete, and  in  a  handy  form  the  subject 
has  been  fully  treated  in  a  manner  that 
conveys  the  best  efforts  of  the  best  men 
engaged  in  the  work  of  which  the  book 
treats.  558  pages,  flexible  katlicr  bind- 
ing.    Price.  $3. 


The  Railway  Goods  Station. 
A  British  book  of  more  th.ni  c.mmnn 
interest  in  regard  to  the  cntrol  and 
operation  of  railway  goods  stati'iis  by  Mr. 
Fred  J.  West,  London  district  goods 
superintendent.  South  Eastern  &  rhatham 
railway,  republished  in  America  1  y  Spon 
&  Chamberlain,  New  York,  IW  pages. 
Cloth  binding,  price.  $1.50.  The  l-ook 
treats  very  fully  and  clearly  on  station 
construction  and  necessary  organ i^^.iticin, 
the  duties  of  foremen  and  inspector-,  in- 


d.iur  stall,  lo.nhug  .-iiul  unhiaduig.  the 
handling  of  stock,  cartage,  a  suggested 
goods  railway  clearing  house,  and  a  vari- 
ety of  other  topics,  all  of  which  arc  pre- 
sented in  a  manner  which  shows  that  the 
author  has  thoroughly  mastered  the  sub- 
ject. 


Book  of  Standards. 

The  1913  edition  of  the  Book  of  Stand- 
ards, published  by  the  National  Tube 
Company,  Pittsburgh,  Pa.,  has  just  been 
issued,  and  as  formerly,  contains  tables 
and  useful  information  pertaining  to 
tubular  goods  manufactured  by  the  com- 
pany, and  in  addition  to  which  there  is  a 
vast  amount  of  information  in  regard  to 
the  processes  of  manufacture,  properties 
and  characteristics  of  metal,  and  the  pos- 
sibilities of  modern  welded  tubes  and 
pipes,  much  of  which  is  unknown  even  to 
many  accomplished  engineers.  The  book 
has  the  real  merit  of  an  almost  absolute 
freedom  from  technical  detail,  so  that  the 
work  readily  takes  its  place  as  being 
among  that  class  of  books  that  is  a  re- 
flex of  the  experience  of  actual  workers 
and  not  the  work  of  mere  theorists.  559 
pages,  gilt  edged,  leather  liinding.  Price, 
$2.00. 


Catechism    of   the   Automatic    Vacuum 
Brake. 

Wo  are  pleased  to  note  that  the  above 
wnrk,  the  author  of  which  is  Mr.  Charles 
!!.  (iilbanks.  Railway  Quarters.  Ruttam, 
India,  is  meeting  with  much  success,  not 
only  among  the  railway  men  in  India, 
init  orders  are  being  received  from  all 
nver  the  world.  As  we  stated  in  a  re- 
view of  the  work  last  year,  it  is  an  ex- 
cellent work,  discussing  the  subject  from 
?.  thoroughly  practical  standpoint,  and  is 
not  only  valuable  to  young  men  seeking 
information,  but  to  older  railway  men 
who  can  obtain  valuable  facts  from  a 
careful  perusal  of  the  hook.  The  price, 
postpaid,  to  all  parts  of  India  is  2  rupees 
S  annas,  or  one   dollar  to   .\merica. 


Wiring  Computers. 
The  Simplex  Wire  &  Cable  Company, 
201  Devonshire  street,  Boston,  will  send 
on  request  one  of  their  "wiring  com- 
puters," which  gives  by  a  single  setting 
size  of  wire,  voltage  drop  and  current  for 
any  distance.  Much  laborious  figuring  is 
avoided  by  its  use. 


Stick  to  Your  Work. 

If  some  men  would  quit  looking  for  a 
soft  political  snap  and  stick  to  their  reg- 
ular employment  they  would  be  better  off 
fmanciallv. 


The  Lohmann  Company 

50    OKurcH    S-fc. 

Owners  of  the 

LOHMANN 
PATENTS 

For  the 

Permanent  protection 
of  Ferric  Articles 


Mica  headlight  chimneys  are  an 
established  fact.  We  now  have  a 
new  form  of  lantern  globe  to  offer 
that  will  prove  equally  as  economi- 
cal and  efficient.  STORES  MICA 
COMPANY,  Owego,  N.  Y. 


PHOTOGRAPHS 
OF  LOCOMOTIVES 

in  4x5  and  S  x  10  size 

Prices,  Unmounted,  10c.  and  35c. 
"       Mounted,       15c.    "    50c. 

Send    for    J.isl. 

HUGH  G.  BOUTELL 

1724  Lamonl  Si.       W.VSHINGTON,  D.  C. 


Nichols  TraDsfer  Tables 
Turntable  Tractors 

GEO.  P.  NICHOLS  &  BRO. 

1090  Old  Colony  Bldg.  CHICAGO 


Extra  Money  Easily  Made 


Firemen,    engim-tr 

s.    anJ 

othi 

railroad    empJoyes 

can   make   good   c 

mmissi 

n    0 

1    a    live    proposition 

that   every   firema 

1    and    e 

nirin 

fiT    will    want.     For 

further   i>aiticulars 

.    aiWr,. 

s    .1, 

B,    Lippinrott   Com- 

pany.    WashinKton    Sqiinr,..    PliihiJi-Iphia,    Pa 


Positions  Open  and  Wanted 

YL^ANTED—Poiilion    a^    Oiicf    Clerk    to 
Superintendent     Motive     Power    and 

Machinery  or  Master  Mechanic  by  man  39. 

Now    employed    in    like    capacity    on    Urge 

trunk  line.      Thirteen  years  in   present  po«i- 

tion.      Good   record.      Fandliar  with   Govotw 

ment  Boiler   Inspection  requirements.     Best 

of    reasons    for    desiring    to    make    change. 

Address     Chief     Qerk,     care     of     Railway 

AND   Locomotive    Emcineeiiinc.    New    York. 

April,  1913. 
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Permanent  Manufacturers'  Exhibit 

Railway  Supplies  and  Equipment 

Notes  of  the  Exhibits  and  Meetings 


Paint  and  Varnish. 
The  Forest  City  Paint  and  Varnish 
Company  have  an  interesting  display  of 
paints  and  varnishes,  and  the  special 
product,  Nev-a-rust,  is  much  in  evidence. 
This  article  is  in  general  use  by  a  large 
number  of  railroad  companies,  bridge 
contractors,  car  builders,  structural  steel 
workers,  roofers  and  others.  Several  of 
the  railroads  have  adopted  it  as  tlieir 
standard  for  use  on  iron  and  steel  struc- 
tures. It  consists  of  a  black  iron  oxide 
and   has   a   natural   affinity   for   iron   and 


I'he  main  works  arc  at  Cleveland,  Oliio. 
Mr.  Wood's  address  is  Karpcn  Build- 
ing,  Chicago,  111. 


Railway  Utilities. 
The  Railway  Utility  Comjiany  exhibit, 
a  variety  of  fine  railway  utilities,  among 
which  may  be  mentioned  Automatic 
Thermostats  that  are  so  constructed  that 
they  maintain  an  equable  car  tempera- 
ture in  all  conditions  of  service.  Car 
ventilators  and  lamp  jacks  are  also 
shown    that    keep   the   cars   cinder   proof. 


M.MN  ENTR.WCK,  KARl'KX  Bril-DINC.  CIIICXGO. 


Steel,  and  is  an  enduring  protection 
against  rust  and  corrosion.  In  some 
cases  a  coating  of  Ferric  red  lead  is  first 
used  on  the  metal,  and  Nev-a-rust  for 
the  finishing  coat.  The  red  lead  prepa- 
ration is  composed  of  Prince's  mineral 
brown  and  red  lead  combined  in  pro- 
portions tested  by  experiment  to  produce 
the  best  results.  Great  care  has  been 
taken  to  scientifically  proportion  the  in- 
gredients, and  the  result  is  that  a  degree 
of  durability  has  been  acquired  that  could 
not  be  surpassed.  Mr.  Walter  B.  Wood 
is  the  Chicago  manager  of  the  company. 


There  arc  also  samples  of  automatic 
freight  car  door  locks  that  keep  the  door 
securely  locked  open  or  shut,  and  have 
withstood  the  most  rigorous  tests.  In 
addition  to  these  there  are  also  shown  in 
actual  operation  the  company's  portable 
electric  vacuum  car  cleaners  for  the  per- 
fect sanitary  cleaning  of  cars  while  en 
route,  and  which  have  already  tended 
greatly    to    improved    passenger    service. 


manufactured  by  the  Bogardus  Company, 
Chicago.  These  gauges  have  been 
proved  to  be  admirably  adapted  for  loco- 
motive service.  The  non-straining  fea- 
ture insures  accuracy  in  spite  of  strains, 
vibrations  and  changes  in  temperature. 
It  is  the  only  locomotive  gauge  made 
with  a  spring  cleaning  attachment.  It 
is  easily  taken  apart,  quickly  cleaned, 
and  easily  kept  in  perfect  order.  Another 
interesting  exhibit  is  what  is  known  as 
the  "Trident  Ilylo"  water  alarm.  It  au- 
tomatically indicates  the  exact  depth  of 
water  in  the  tank,  and  also  gives  alarm 
at  both  high  and  low  water  mark.  The 
material  and  workmanship  of  these  loco- 
motive attachments  are  of  the  best. 


Water  Treating   Preparations. 

The  Dearborn  Chemical  Company 
have  brought  their  new  system  of  water 
analysis  to  such  a  degree  of  perfection 
that  a  gallon  sample  of  water  from  any 
district  is  all  that  the  company  requires, 
and  in  a  short  time  the  water  treating 
preparation  is  ready,  and  in  every  in- 
stance it  proves  a  preventative  of  foam- 
ing, pitting,  scale,  as  well  as  leaks  in 
locomotive  boilers.  Samples  are  on  hand 
in  the  exhibit  building,  and  collections  of 
scale  and  incrustations  showing  the  ef- 
fects of  various  kinds  of  water  on  boilers 
previous  to  using  the  Dearborn  Com- 
pany's preparation.  It  is  the  scientific 
method  of  overcoming  bad  water  trou- 
bles, and  etTccts  considerable  saving  both 
in  fuel  and  repairs.  It  has  repeatedly 
proved  its  efficacy  in  some  of  the  worst 
districts  in  America,  and  when  the  prep- 
aration is  once  introduced  it  is  invariably 
continued   in   use. 


Locomotive  Steam  Gauges. 
Prominent  among  the  fine  exhibits  are 
the  "Tre-Foil"  locomotive  steam  gauges. 


Electric  Headlight. 
.\n  unusually  fine  exhibit  is  made  by 
the  Pyle  National  Electric  Headlight 
Company.  This  company's  products  are 
si>  well  known  that  little  more  need  be 
said  than  that  in  the  Karpen  building 
they  are  seen  in  their  perfection.  Be- 
side the  types  of  headlights  that  h.Tvc 
already  earned  a  world-wide  reputation. 
their  new  type  "E"  turbo  generating  set 
is  also  on  exhibition.  This  new  tyTC  in 
its  perfected  form,  evaporates  a  smaller 
amount  of  water  per  engine  horse  power 
th.nn  any  other  turbo  design  for  sinnlar 
service. 
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Railway  Supplies. 
A  variety  of  railway  supplies  is  shown 
by  the  Jolict  Railway  Supply  Company. 
Ainong  the  most  prominent  are  the 
Huntoon  Sal'eiy  high-speed  brake  beam 
for  P.  C.  air  brake  equipment.  This  has 
been  shown  to  be  the  strongest  brake 
beam  per  pound  ol  metal  ever  con- 
structed. .AccoMipanying  are  automat- 
ically adjustable  brake  heads  and  brake 
beams  for  all  classes  of  equipment.  An- 
other equally  important  device  is  the 
Perry-IIartman  self-centering  free  radial 
anti-friction  truck,  consisting  of  the  Hart- 
man  new  type  of  improved  self-center- 
ing anti-friction  ball  and  roller  center 
plates.  This  is  the  only  self-centering 
center  plate  manufactured,  and  accom- 
panying this  are  the  Perry  self-centering, 
anti-friction  roller  side  bearings  with 
safety  turtle-back  covers.  These  are 
suitable  for  all  classes  of  freight  and 
passenger  equipment.  A  sample  of  these 
durable  bearings  are  shown  that  have 
been  in  service  over  seven  years  and 
passed  through  700,000  miles  in  opera- 
tion. 


Brakeshoes. 

The  Kincai'i  lirakeshoe.  which  has  the 
double  quality  of  dural)ility  willi  self 
lubrication  on  the  flanges  of  the  engine 
or  car  wheels  is  attracting  considerable 
attention  among  the  visitors  at  the  E.x- 
hibition.  Its  merits  are  universally 
acknowled.ged,  and  its  adaptability  and 
simplicity  may  be  seen  at  a  glance.  It  is 
the  very  latest  improvement  in  the  mat- 
ter of  automatic  lubrication  of  wheel 
flanges.  Its  use  means  tlie  complete  eradi- 
cation of  sharp  flanges  and  consequent 
derailments,  and  groanings  while  round- 
ing curves.  The  cost  is  the  same  as  other 
brakeshoes,  while  the  lubricator  costs 
literally  nothing.  It  has  been  thoroughly 
tested  and  met  the  ap|>r.  .val  of  many 
eminent   authi.rities. 

Flexible  Ball  Joints. 
Tile  P,ar..  Brass  a?-.d  Joint  Company 
have  on  cxhiliitinn  an  interesting  variety 
of  their  latest  productions  in  flexible 
ball  joints:  These  joints  are  especially 
designed  for  service  between  engine  and 
tender,  and  steam  j.jints,  besides  being 
readily  adaptable  for  compressed  air  and 
lubricating  and  fuel  oil  connections,  and 
also  for  use  in  roiuidhouse  blower  sets, 
as  well  as  for  Idow-off  sets  of  all  kinds. 
These  joints,  while  l)eing  applied  to  new 
uses,  have  been  in  succe>sful  service  for 
more  than  live  years. 

Public  Cups. 

The  clamor,  wise  or  'dherwisc,  for  in- 
dividual drinking  cups,  c>pecially  in  rail- 
road |)assenger  service,  has  been  admi- 
rably met  by  the  Public  Cup  \'cnder  Com- 
pany, who  exhibit  cups  and  methods  of 
holding   them   that   leave   notliing   further 


to  be  desired.  This  company  is  the 
owner  of  the  Luellen  patents  on  indi- 
vidual drinking  cups,  and  also  the  special 
cup  dispensing  apparatus.  These  cups 
are  open  in  form,  of  artistic  design,  and 
are  made  of  wood  pulp  paraffined.  They 
are  not  only  maimfactured,  but  arc  also 
dispensed  under  perfect  sanitary  condi- 
tions. The  cup  venders  are  easily  in- 
stalled, and  are  neat  and  attractive  in 
appearance,  and  have  been  thoroughly 
tested  by  years  of  hard  usage  under  all 
sorts  of  conditions  among  all  sorts  of 
people.  The  tube  holding  the  cups  is  of 
heavy  flinted  glass.  Concealed  Yalo 
locks  of  a  combination  known  only  to  the 
manufacturers  and  in  regular  series,  pro- 
tect both  the  encircling  band  and  cup 
tube.  This  combination  has  already 
come  into  general  use  by  many  railroads 
and  terminals,  and  all  who  have  had  op- 
portunities of  testing  the  merits  of  the 
device  agree  as  to  its  complete  adapta- 
bility to  tlie  requirements  of  the  service. 
The  holders  are  in  a  variety  of  forms, 
and  are  easilv  installed. 


Western  Railwray  Club  Meeting. 

One  of  tlie  most  important  meetings 
held  in  the  Karpen  building  during  the 
month  was  that  of  the  Western  Railway, 
held  on  Tuesday  evening,  March  18.  Mr. 
K.  C,  Schmidt,  professor  of  railway  en- 
gineering of  the  University  of  Illinois, 
read  a  paper  on  the  subject  of  "The  New 
Locomotive  Laboratory  at  the  University 
of  Illinois."  The  laboratory  is  now 
Hearing  completion,  as  are  also  extensive 
facilities  for  the  department  "f  railway 
engineering.  It  is  expected  tliat  the  en- 
tire plant  will  lie  in  full  upcr.-ition  by  the 
middle  of  April,  the  locomotive  by  means 
of  which  the  plant  will  be  tried  upon 
being  one  of  the  consolidations  loaned 
by  the  Illinois  Central  Railroad.  The 
club  by  a  unanimous  vote  agreed  to  forni- 
ally  accept  the  invitation  extended  by 
Professor  Coss,  the  dean  of  the  faculty, 
to  attend  the  dedicatory  ceremonies  inci- 
dent to  tlie  opening  of  the  plant.  These 
ceremonies  will  be  held  at  hte  university 
on  May  7  and  8,  and  at  that  time  special 
tests  will  be  shown  for  the  edification  of 
all  who  may  be  able  to  attend. 

In  the  course  of  his  remarks  Professor 
Schmidt  pointed  out  that  until  about 
twenty  years  ago  the  only  other  source  of 
accurate  and  specific  information  con- 
cerning locomotive  performance  was  the 
data  derived  from  specially  arranged 
road  tests.  Such  roar!  tests  were  con- 
ducted as  early  as  18,?,S-1840.  and  they 
have  ever  since  been  a  fruitful  source 
of  important  knowledge.  For  certain 
purposes  they  will  never  be  displaced. 
.Anyone  who  has  conducted  such  tests  is 
well  aware  of  their  difficulty  aiul  expense. 
Every  measurement  connected  with  the 
determination  on  the  road  of  boiler  and 
engine  performance  of  the  locomotive  is 


much  more  difificnlt  than  in  the  stationary 
plant.  The  measurement  of  coal  and 
water  and  the  taking  of  indicator  cards, 
for  example,  are  very  difficult  operations 
under  the  conditions  of  road  service,  and 
operations  whose  accuracy  can  be  assured 
only  by  great  effort  and  skill.  Neverthe- 
less, when  the  importance  of  the  purpose 
warrants  the  expense,  the  difficulty  of 
making  road  tests  would  be  willingly 
incurred  if  their  usefulness  were  not 
otherwise  limited.  It  is,  however,  great- 
ly limited  by  the  fact  that  on  the  road 
many  of  the  conditions  of  operation  are 
entirely  beyond  control ;  and  conse- 
quently even  the  most  skilfully  and  con- 
scientiously conducted  road  tests  some- 
times fail  to  produce  conclusive  evi- 
dence. In  comparing  two  locomotives  of 
similar  design  by  means  of  road  tests, 
small  differences  in  their  performance 
are  frequently  overbalanced  by  differ- 
ences in  the  conditions  surrounding  the 
tests  which  are  entirely  unavoidable.  For 
such  reasons  it  is  practically  impossible, 
for  example,  to  satisfactorily  determine 
by  road  tests,  the  difference  in  the  econ- 
omy of  using  two  similar  kinds  of  coal, 
or  to  determinue  the  effect  upon  steam 
consumption  of  changes  in  valve  gear  de- 
sign. The  limitations  and  disadvantages 
of  road  tests  are  not  thus  emphasized 
through  any  lack  of  appreciation  of  the 
extent  of  their  contribution  to  the  art  of 
locomotive  engineering,  but  to  make  clear 
their  inherent  inadaptability  to  some  pur- 
poses. On  the  other  band,  they  offer 
the  means  of  settling  certain  questions 
which  cannot  easily  be  treated  in  a  loco- 
motive testing  plant  and  for  such  pur- 
poses they  will  not  be  displaced. 

The  locomoti\e  testing  plant  fortu- 
nately has  placed  at  our  disposal  a  means 
for  studying  the  locomotive  which  has 
made  good  the  deficiencies  of  road  test- 
ing. The  fir.st  locomotive  testing  plant 
was  built  twenty-one  years  ago  at  Pur- 
due University.  It  was  designed  by  Dr. 
W.  F.  M.  Goss.  who  was  at  that  time  in 
charge  of  the  schools  of  engineering  at 
that  institution.  Fveryone  interested  in 
locomotive  engineering  knows  of  the 
epoch  making  record  of  that  plant  and  is 
familiar  with  the  \ohiminous  and  illu- 
minating information  developed  there  by 
Dr.  Goss  during  his  connection  with 
Purdue  I'nvcrsity  ami  in  later  years  by 
Dean  C.  II.  P.cniamin  and  Professor  L. 
E.  Endsley.  The  work  of  this  labora- 
tory, during  its  twenty  years  of  opera- 
tion, has  continually  given  us  original 
and  timely  information  concerning  all 
phases  of  locomotive  performance,  wdiich 
has  had  a  most  significant  influence  on 
locomotive  design  boih  in  this  countrv 
and  abroad,  and  wbicli  will  always  stand 
to  the  great  credit  of  this  educational 
institution. 

The  meeting  was  largely  attended,  and 
much  interest  was  manifested  in  the  sub- 
ject so  ably  handled  by  Professor  Schmidt. 
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On  the  Railroads  in  the  Flooded  Districts 


It  has  been  our  pleasant  privilege  and 
•delightful  duty  to  record  the  progress 
made  in  railroad  development  and  to 
present  scenes  of  interest,  more  particu- 
larly in  our  opening  pages,  illustrating 
the  triumph  of  railroad  engineering  in 
the  great  work  of  opening  up  new  path- 
ways of  commerce  and  enlarging  the 
dr.minion  of  civilization,  and  bringing,  a? 


ii  was  to  be  overtaken  in  tlie  catastrophe, 
the  story  has  its  bright  side,  and  -gathers 
lustre  as  triumph  succeds  trial. 

The  daily  press  has  presented  the  facts 
with  a  degree  of  fulness  that  leaves  little 
further  to  be  desired,  but  it  may  be  re- 
peated briefly  that  the  damage  to  the 
railroads  in  several  of  the  Eastern  and 
Middle   States   was   without   precedent    in 


portation  service  was  dcmorahzed  tetn- 
pcrarily.  and  it  was  only  through  the 
resourcefulness  of  present-day  railroad 
management — which  was  put  to  the  su- 
preme test  in  meeting  the  emergency — 
tiiat  made  it  possil)le  to  restore  service  on 
something  like  regular  schedules  within 
two  weeks  after  the  high  water  had 
riachfd  it^i  crest. 


FREIGHT   Y.XRPS   OI 
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it  were,  the  far  ends  of  our  great  con- 
tinent together.  We  are  well  aware  that 
these  brief  sketches  have  been  appreciated 
by  our  readers,  and  in  referring  to  the 
disasters  that  have  befallen  many  of  the 
railroads  in  the  recent  floods,  although 
the  story  is  darkened  by  calamaties  calcu- 
.lated   to  discourage   those   whose   fortune 


the  history  of  transportation  service. 
Xever  before  has  there  been  sn  complete 
an  interruption  to  commerce  between  the 
East  and  West.  Without  exception,  all 
of  the  railroads  in  the  flooded  districts 
were  badly  damaged,  especially  where  the 
tracks  were  in  proximity  to  the  over- 
flowing rivers  and  smaller  streams.  Trans- 


Ihe  principal  flooded  .'eclions  cm- 
braced,  generally  speaking,  tliat  portion  of 
the  country  between  the  Mississippi  \  al- 
Icv  and  the  .Mleghcny  Mountains,  and  all 
ot  the  territory  contiguous  to  the  Ohio, 
Big  Miami,  Little  Miami,  Scioto.  Mad, 
Waliash,  White,  Cuyahoga.  .Mlcgheny  and 
Monongahcla      rivers,      beside      countless 
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smallor  streams.  To  thc^c 
the  Mohawk  and  a  purtii'ii 
river  with  its  tribiUaries. 
natelv  found  a  re;ul>    niuK- 


may  be  added  proceeded    as    if    tiny    were    one    system. 

if  the  Hudson  The  stretclies  of  track  which  had  escaped 

wliich    fortu-  the  trouble  ucre  used  ioititly  by  the  vari- 

.   for  its  over-  ous  roads  in   the  localities,   lor  detouring 


VIEW  FROM  TIIK   Pi 


Photogr,-ipli 

(■owing  waters  in  the  near  Atlantic.  In 
the  Middle  States  the  relief  is  slow,  the 
level  valley  of  the  Mississippi  with  the 
mighty  river  narrowing  as  it  approaches 
the  Gull  of  Mexico,  forming  a  limited 
and  therefore  a  slow  means  of  outlet  to 
the  accumulated  wilderness  of  waters. 

Nearly  all  of  the  streams  that  we  have 
referred  to  overflowed  and  swept  cvery- 
th:ng  in  their  paths,  with  the  result  that 
there  was  a  complete  cessation  of  busi- 
ness. R:iilroad  tracks,  sidings,  heavy 
bridges  of  steel  concrete  and  stone  con 
slruction ;  stations,  shops  and  termina' 
buildings,  .equipment,  hnnber  and  costl;. 
materials  of  every  sort  were  carried  ott 
by  the  torrents;  and  interlocking  ma- 
chinery, signal  apparatus,  telegraph  lines 
and  other  properly  sh,ired  a  similar  fate. 

The  restoration  of  the  railroad  lines  so 
that  they  could  again  handle  passenger 
and  freighl  traffic  called  for  the  adoption 
of  heroic  measures.  I'aminc  threatened 
millions  of  people  in  the  stricken  State- 
where   homes   had   been   lost   in   tin-   flo..<N 

and  whose  means  of  livelih 1  hail   Ikci 

cut-ofT;  therefore,  the  lirsi  ilTorts  of  tl  . 
railroad  were  directed  towards  rv\u  i 
work.  As  soon  as  lempor:ir\  service  ha  i 
been  restored,  whclher  by  direct  or  in- 
direct connections  with  the  sections 
devastated  by  the  storms,  hundreds  of 
carloads  of  food,  clothing,  medicine  and 
other  donations  were  rushed  to  the  re- 
lief. Government  and  Sl;ii''  troops  were 
also    taken    in    to    maintain    order. 

In   repairing   the   damage   tlir   railroads 
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repair  gangs  and  operating  trains  as  best 
they  could  with  conditions  as  they  were. 
It  was  a  hard  task  owing  to  the  sever- 
ance   of    telegr.aph    and    telephone    com- 


It  Would  be  diffKuhto  present  details 
c-i  the  losses  to  the  various  railroads 
affected  by  the  floods,  but  among  others 
the  Baltimore  &  Ohio  system  already 
furnish  accounts  amounting  to  almost 
three  million  dollars.  The  company's 
lines  west  of  the  Ohio  river  were  situated 
in  the  sections  wdiere  the  storm  was  most 
severe.  Twelve  bridges  were  carried 
away,  and  the  natural  conditions  of  flood 
in  Northern  Ohio  were  intensified  by  the 
breaking  of  reservoirs,  lakes  and  canals 
w-hich  added  renewed  force  to  the  flood 
of  waters.  At  Zanesville  the  terminals 
were  practically  destroyed,  including  the 
shops,  freight  station  and  other  terminal 
buildings.  Damage  almost  equally  great 
occurred  at  other  points,  a  remarkable 
feature  of  the  flood  being  that  in  some 
districts  the  water  not  only  rose  suddenly 
but  rushed  wdth  amazing  fury,  resembling 
in  many  districts  the  .Atlantic  ocean  in  a 
storm.  This  was  owing  to  the  severe 
wind  storms  accompanying  the  flood,  to- 
gether wdth  the  terrific  downpour  of  rain. 
.•\t  some  points  the  previous  records  of 
high  water  mark  were  exceeded  by  5  feet, 
the  highest  point  recorded  being  at 
Parkersburg,  where  SO  ft,  9  in.  was  re- 
corded. 

The  loss  to  the  raih"o;ids  lias  been  very 
great  and  the  work  of  restoring  the 
properties  to  their  former  condition  will 
extend  over  a  great  share  of  the  summer. 

Almost  every  railroad  in  the  Middle 
West  felt  the  effects  of  the  storm  in 
some  manner.  Every  day  sees  the  sched- 
ules  brought    more   and   in  ire   nearly   up 
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municalion  that  made  it  impossible  to 
obtain  accurate  knowledge  either  as  to 
the  extent  of  the  deslrnclion  or  its  nature. 
Much  of  the  information,  necessarily, 
came  bv  way  of  carriers. 


w    V,)rli. 

to  normal.  The  admirable  efforts  which 
the  railroads  have  made  an.l  are  still 
making  to  overcome  the  effects  of  the  dis- 
aster cannot  fail  to  meet  the  warm  com- 
mendation of  the  general   public. 
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Double-Tracking  the  Erie  Railroad 


Perhaps  one  of  the  largest  pieces  of 
railroad  reconstruction  work  that  has 
ever  been  done  in  the  world  is  that 
which  has  been  going  on  on  the  Erie 
railroad  for  several  years  and  which  bids 
fair  to  be  completed  during  the  present 
year.  It  embraces  two  hundred  and  sixty 
miles   of   second    and    third    track   on    its 


Micliigan  Southern,  consolidations  were 
formed  that  established  a  through  un- 
broken route  from  Buffalo  to  Chicago. 
This  company,  the  Lake  Shore  &  Michi- 
gan Southern,  willingly  accepted  all  the 
westbound  business  tlie  Erie  could  offer 
at  Dunkirk,  and  the  arrangement  of 
business     interchange     was     for     a     time 


BLi 

P^F 

^^vjM^^B 

■^ 

M 

^ 

^i 

^H 

^^H 

^^^ 

>tai5!=a 

-.—J 

Hfc''""''  '"'^.i^^^U 

^H 

^^^B 

ite^gl 

m 

WM 

OXE  OF  THE  FORTY-EIGHT  STEAM  SHOVELS  AT  WORK  ON  THE  NEW  EASTP.OUXD 
DOUBLE  TRACK.      WESTIiOUND  TRACK  NOT  DISTURBEU. 


lines  west  of  Salamanca,  N.  Y.,  and  on 
its  completion  the  line  from  New  York 
to  Chicago  will  not  only  be  double 
tracked,  but  three  and  four  tracks  will 
be  available  for  service  in  the  territories 
having  the  heaviest  traffic. 

The  Erie,  having  been  almost  tlic  first 
raihvay  of  any  magnitude  put  under  con- 
struction in  the  world,  the  builders  liad 
to  learn  the  business  as  the  organization 
and  the  work  developed;  a  feat  accom- 
plished at  the  expense  of  many  serious 
blunders  and  expensive  mistakes,  in  loca- 
tion and  in  construction.  The  purpose 
of  the  first  promoters  of  the  Erie  Rail- 
road was  to  construct  a  railroad  from  the 
Atlantic  seaboard  to  Lake  Erie,  where  a 
great  shipping  port  would  form  an  entre- 
port  from  which  the  merchandise  brought 
thither  by  the  railroad  would  be  distrib- 
uted by  water  into  the  vast  settling 
regions  of  the  West  and  Southwest. 

Dunkirk  was  to  form  the  nucleus  of 
this  port  and  the  railroad  was  built  to 
that  point.  The  lakes  were  at  first  con- 
sidered sufficient  to  transport  the  freight 
brought  to  Dunkirk,  but  a  few  years' 
experience  proved  that  water  routes  were 
useless  in  winter,  so  the  Erie  Railroad 
began  to  look  for  western  connections. 
There  had  been  constructed  near  Ruftalo 
a  series  of  fragmentary  local  railroads. 
S"ch  as  the  Erie  &  Northeastern ;  tlie 
Buffalo  &  Eric;  the  Cleveland.  Painsville 
&  .Ashtabula;  Buffalo,  Corry  &  Pitts- 
burgh ;  Dunkirk.  Warren  &  Pittsburgh ; 
Lake  Shore  &  Michigan   Southern,  etc 

Under  the  name  of  the  Lake  Shore  & 


highly  satisfactory ;  but  after  a  few  years 
tlie  Vanderbilt  interests  secured  control 
of  the  Lake  Shore,  which  again  deprived 
the  Erie  of  its  western  connections. 

In  the  highly  productive  country  that 
lies  between  the  point  on  the  .'Mleghany 
river,   where   the   Erie   Railroad   turns   at 


capitalist,  in  1863.  In  1874  the  Atlantic 
S-  Great  Western  became  part  of  (he 
Erie  and  ever  since  has  formed  the  main 
line  between  .Salamanca  and  Marinn. 

The  fragments  of  railroad  track  that 
afterwards  formed  the  Atlantic  &  Great 
Western,  were  built  to  sell  and  built  as 
cheaply  as  possible,  which  put  the  Erie 
Railroad  Company  at  a  disadvantage  in 
competing  with  other  railroads.  Minor 
improvements  in  the  way  of  straigliten- 
ing  curves  and  cutting  down  of  grades 
have  been  carried  out  spasmodically  as 
funds  were  available;  but  recently  the 
work  was  undertaken  with  much  grasp 
and  energy,  as  shown  in  our  illustrations. 

The  reconstruction  of  so  large  a  sec- 
tion of  the  road  has  a  double  purpose 
which  not  only  makes  it  possible  to  afford 
I'.icilities  for  the  rapidly  increasing  vol- 
I'me  of  traffic,  but  the  complete  reduction 
■  if  the  numerous  grades  to  a  minimum 
vill  make  the  reconstructed  railroad  lit- 
t-rally  a  water  level  roadway,  and  thereby 
ijreatly  lessen  the  tractive  power  neces- 
sary to  negotiate  the  steep  grades  that 
existed  in  many  localities.  The  result 
will  be  not  only  a  large  increase  in  the  ca- 
pacity for  traffic,  but  also  a  marked  im- 
provement in  the  capacity  for  speed,  both 
of  these  important  changes  coming  into 
immediate  possibility  before  the  end  of 
the  present  year. 

Some  idea  of  the  magnitude  of  the  un- 
dertaking may  be  arrived  at  when  it  is 
stated  that  the  work  is  in  many  respects 
mr.ch  larucr  than  tliat  which  is  bcinc  car- 


IT  TAKES   A    MHJ.ION   Y.NKDS   i)F   MATKK 
LOXC.    FOR    IIIK    K.\STI 

Salamanca  towards  Dunkirk,  there  are 
many  prosperous  places  that  were  will- 
ing to  help  in  providing  themselves  with 
railroad  facilities.  Between  Salamanca 
and  Marion,  C,  there  were  four  or  five 
short  lines  which  were  joined  together 
and  called  the  .\tlantic  &  Great  Western 
Railroad    by   James   McHenry,   a    British 
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ried  on  in  the  Panama  Canal.  None  of 
the  cuts  are  as  deep  as  that  at  Culcbra, 
but  they  arc  many  times  longer.  An  un- 
usual feature  in  such  work  is  the  fact 
that  in  many  sections  of  the  road  an  cn- 
lirely  new  line  is  being  constructed  to 
accommodate  the  traffic  in  one  direction, 
wliile  the  older  tracks  will  remain  to  ac- 
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commodate  the  trallic  in  ilio  opposite  di- 
rection. In  some  pans  ilie  new  double 
track  line  is  as  much  as  3.000  feet  dis- 
tant from  the  old  track.  In  some  por- 
tions the  two  tracks  run  for  a  consider- 
able distance  parallel  to  each  other,  the 
variation  being  that  one  line  runs  along 
the  base  of  a  hill,  while  the  other  is  along 
an  elevated  terrace  at  a  much  higher 
level.  Again  the  tracks  cross  each  other 
at  difTerent  levels  as  if  they  were  rival 
roads.  In  other  portions  the  old  track  is 
entirely  abandoned,  and  new  low-grade 
double  tracks  take  the  place  of  the  prcs- 


1  he  accompanying  illustrations  give 
some  idea  of  the  magnitude  of  the  work, 
and  it  is  gratifying  to  learn  that  during 
the  prosecution  of  the  great  undertaking 
the  almost  complete  absence  of  serious 
accidents  of  any  kind  has  been  remarkable 
in  view  of  the  difficulties  encountered  and 
the  variety  of  the  appliances  necessarily 
in  use.  Safety  first  seems  to  have  been 
the  motto,  and  the  inanagement  are  to  be 
congratulated  on  the  marked  success  of 
the  undertaking  so  far,  and  the  prospect 
of  a  speedy  and  safe  conclusion  of  the 
urent  task. 


k    MW    DOfBLE   TK.\CK    LINi:.    r.Kl.iiW    (,R\Ii 
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ent  single  track  line.  Occasionally  a  deep 
sa.g  in  the  old  line  is  replaced  by  the 
new  double  line  filled  in  over  tlie  valley, 
so  that  the  new  road  is  seemingly  per- 
fectly level. 

During  the  progress  of  the  work  the 
elimination  of  grade  crossings  has  been 
carried  on.  and  in  every  instance  the  re- 
duction of  grade  will  increase  the  ton 
haul  capacity  occasionally  as  nnuh  as  two 
hundred  per  cent.  In  tlic  course  of  the 
operations  no  less  than  forty-eight  steam 
shovels  have  been  in  operation,  each  ex- 
cavating an  average  of  thirty  thousand 
cubic  yards  of  material  per  month  in 
taking  out  the  humps  for  the  new  low 
grade  line  which  is  designed  for  the  east- 
bound  traffic.  Some  of  the  depressions 
in  the  location  of  the  castbound  track 
have  taken  over  a  million  yards  of  ma- 
terial to  fill,  and  in  one  location  the  fill 
is  over  three  miles  in  lengtli. 

Of  the  rock  work  cncoimtered  it  has  been 
in  every  instance  far  below  the  gr.ule  of 
the  iirescnl  line,  so  that  whih-  the  cost 
has  been  enormous  the  advantage  will  be 
rorrespindingly  great,  .'^ome  very  inler- 
estim;  situations  present  Ihemsehes  as 
valleys  arc  crossed  above  bridges  of  the 
old  line,  the  new  and  old  bridges  b.iving 
no  rel.Tlion  lo  each  ot'^er  further  than 
their  nearness,  and  sep,. rating  int'^  new 
<'i  reel  ions,  as  if  they  had  not  a  conini.'U 
de^titritinii. 


South  African   Railways. 

l-"r<uii  notes  contributed  to  the  Engi- 
neering Supplement  of  the  London  Times 
wc  learn  that  in  order  to  enalile  the  coun- 
try districts  to  be  placed  in  regular  com- 
iminication  with  the  railways  the  --\dniin- 
istration  has  liccn  considering  a  scheme 
for  the  establishment  of  a  road  transport 
service  to  be  wurked  by  two  types  of 
motor  vehicles,  one  for  jiassengers,  par- 
cels and  mails,  witli  a  speed  of  12  to  20 
miles  per  hour,  and  the  other  for  goods 
tralTic,  with  a  speed  of  6  to  15  miles  per 
hour.  The  routes  wo.ild  be  proxidi-d 
with  telephone  cominimicatiou,  and  the 
services,  which  would  be  conducted  in 
;iccordaiK'e  with  railway  metlici<ls.  would 
be  replaced  by  branch  railways  as  soon 
as  the  trafiic  had  developed  sufficiently  to 
justify  such  a  step. 

In  referring  lo  rolling  stock,  it  is  stated 
that  the  yearly  re(|niremenls  for  renewals 
alone  will  anunint  to  60  engines,  f*0 
coaches,  and  560  wagons,  and  iluring  the 
first  nine  nionlhs  of  1912  aiitliority  was 
given  to  provide  %  coaclies,  12  dining 
cars,  and  10  bacg.ige  and  lir.ike  vans  for 
passenger  service,  as  well  as  418  wagons. 
12  refrigerator  cars,  8  tank  wagons,  35 
brake  vans,  and  124  cattle  trucks  for 
freight  purposes.  .\s  far  as  possible  this 
slock  will  be  Iniilt  in  the  South  African 
railway  shops.  The  results  obtained  with 
the    two   encines    constructed    at    Durban 


liave  demonstrated  that  the  policy  of 
liuilding  locomotives  and  boilers  in  the 
shops  at  that  town  and  at  Salt  River 
should  be  developed  further  as  soon  as 
the  shops  have  been  enlarged,  and 
scliemes  have  been  put  forward  for  the 
improvement  of  the  plant. 

It  is  considered  that  the  advantages  to 
be  gained  by  the  ability  to  run  mineral 
trains  at  high  speeds  do  not  compensate 
for  the  increased  cost  of  maintaining  the 
permanent  way,  and  it  would  seem  to  be 
ninre  desiralile  to  de\elop  a  type  of  en- 
gine having  great  tractive  force  and  a 
iMinparatively  low  speed.  Tests  have 
>bovvn  the  utility  of  mechanical  stokers 
i'  >r  locomotives,  and  the  use  of  these  ap- 
pliances will  become  more  necessary  as 
tlic  size  and  power  of  the  locomotives  in- 
crease. Further  experiments  are  being 
carried  out  with  a  stoker  which  is  an  ad- 
vance on  the  types  which  have  been  tried 
previously,  but  further  improveinents  will 
be  required  before  the  apparatus  can  be 
-  lid  to  be  of  practical  value.  Experiments 
,oc  also  being  made  with  telephones  in 
place  of  tlie  telegraph  for  railway  work- 
ing, and  it  will  probably  be  necessary'  to 
:ippoint  a  special  committee  to  consider 
the  provision  of  a  suitable  automatic 
cr.iipler  for  the  goods  stock. 


Locomotives  in   New  York  State. 

I'he  annual  report  of  the  Public  Service 
C.immission  for  tlic  .Sccr)nd  district  of 
Xcw  York  sliows  tliat  tlie  number  of  loco- 
motives owned  by  the  railroads  which 
operate  wholly,  on  in  part,  in  the  state 
<'i  New  York,  increased  4.6  per  cent,  in 
the  five  years  from  1907  to  1912.  The 
a\erage  tractive  effort  increased  17.1  per 
cent.,  and  in  1912  was  30,200  lbs.  In  the 
same  report  an  analysis  is  given  of  the 
c.iuses  of  engine  failures,  and  it  is  shown 
that  hot  bearings  are  responsible  for  I2.5' 
per  cent.,  low  steam  for  15  per  cent., 
-team  leaks  for  19.9  per  cent.,  broken  ma- 
chinery for  19.5  per  cent.,  miscellaneous,, 
such  as  loose  nuts,  bolts,  tires,  wheels, 
burst  air  hose,  etc..  for  33  1  per  cent. 
The  New  York  Central  S:  Hudson  River 
bad  a  locomotive  mileage  of  6,928  miles 
per  engine  failure  <liiring  1912.  This  in- 
I'ludes  all  types  of  locomotives.  The 
Delaware  &•  Hudson  had  a  mileage  of 
6.2.50  miles  per  engine  failure.  The  re- 
port states  that  there  have  been  no  boiler 
explosions  proper  within  the  state  in  the 
five  years  during  wliich  the  commission 
has  supervised  this  work,  notwithstand- 
ing the  fact  that  there  are  over  6.000' 
locomotives  constantly  in  use  within  the 
state  and  a  large  number  additional  in 
service  a  portion  of  the  tiinc.  It  is  shown 
ib.it  the  average  ;ige  of  boilers  on  the 
''.201   locomotives  recorded  is   10.15  years. 

The  most  gratifying  part  of  the  report 
is  the  almost  complete  absence  of  serious 
accidents,  and  reflects  greatly  to  the  ability 
"■f  the  management  and  skill  of  the  em- 
jiloyees. 
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General  Correspondence 


Portable  Jig  for  Use  in  Applying  Con- 
vex Headlight  Protector  Glasses. 
EmTOR : 

Convex  protector  glasses  used  in 
connection  with  arc  houses  of  loco- 
motives equipped  with  the  electric 
headlight  present  a  most  difficult  and 
tedious  piece  of  work  in  applying  them 
to  the  door-rim  when  the  same  is  at- 
tached to  the  house,  in  many  cases 
high  upon  the  engine.  This  difliculty 
arises  because  of  the  numerous  lugs. 
vibration  strips,  expander  and  holder 
rings  that  are  a  part  of  the  method 
used  to  hold   the  glass   in   place. 

In  case  the  rim  is  removed  from  tlic 
house  and  laid  upon  a  bench,  the  con- 
vex shape  of  tlie  glass  still  presents  a 
feature  that  is  annoying  because  of 
the  construction  of  the  rim,  in  most 
cases  built  to  allow  the  glass  to  drop 
down  into  it. 

Fig.  1  is  a  sketch  of  a  light  and  port- 
able stand  that  will  alleviate  every 
difficulty  experienced  while  working 
with  these  glasses  because  of  their 
convexity  and  the  construction  of  the 
rim. 


The  door  rim  drops  down  into  tlie 
band  of  the  stand  which  securely  liol(l> 
it.  The  small  legs  keep  the  point  of 
convexity  on  the  glass  from  toueliini; 
the  floor  or  bench  and  also  allows 
enough  space  for  placing  the  liand 
under  it  to  shift  the  glass  while  apply- 


iiiK  the  \ibiulion  strips,  lugs,  elc. 
With  the  rim  held  in  this  manner,  the 
application  of  one  of  these  glasses 
takes  up  but  a  very  small  amount  of 
time,  and  at  the  same  time  the  device 
eliminates  all  danger  of  breakage  to 
the  expensive  convex  glasses. 

1'.  W.  Bentlev.  Jr. 
Ilnrcm.  S.  Dak. 


Clamping   of   Air   Brake   Pipes. 
Editor  : 

In  these  days  of  efficiency  tests,  etc.. 
how  many  air  brake  men  realixe  (at 
least  the  men  realize  it  that  maintains 
tile  equipment  in  the  engine  houses  and 
yards)  that  most  failures  and  detentions 
charged  to  air  brake  failures  are  caused 
by  broken  pipes  and  fittings.  1  have  never 
seen  an  engine  that  could  be  called  prop- 
erly clamped.  I  was  looking  a  new  one 
over  the  other  day  to  see  if  it  was 
clamped  any  better  than  the  last  one 
turned  over  to  us  new  and  was  told  that 
the  pipes  were  clamped  theoretically  cor- 
rect. I  say  that  may  be,  but  practically 
tliere  are  several  pipes  on  that  engine 
that  it  is  only  a  matter  of  how  many 
trips  they  will  last  without  breaking  off; 
for  instance,  an  air  pump  discharge  pipe 
clamped  lo  a  loose  running  board,  or  a 
connection  pipe  clamped  so  that  the  call 
bracket  sheet  will  cut  it  through,  or  a 
cast  iron  clamp  on  a  cast  iron  steam  valve, 
that  if  the  man  does  his  work  correctly 
and  tightens  bolls  he  can  see  the  l)olts' 
holes  break  out  as  soon  as  the  steam  is 
turned  on  by  expansion.  I  worked  in  a 
large  railroad  shop  some  years  ago  chang- 
ing the  equipment  on  the  coaclies  from 
the  plain  triple  valve  lo  the  quick  action. 
.\  seven-ton  jack  was  one  of  the  essen- 
tial tools  of  the  pipe  gang.  The  nipples 
were  all  cut  standard  and  they  did  not 
have  any  trouble  coupling  the  train  pipe 
at  the  triple,  but  the  next  season  we  had 
the  trouble  making  repairs  to  them  that 
had  not  been  changed  at  ntlur  points 
The  improved  H.  6  brake  valve  bracket, 
with  the  feed  valve  attached,  similar  to 
G.  C).  is  certainly  a  w'.nderfid  improve 
ment.  it  doing  away  with  1.5  ft.  I'f  pipe 
and  clamps  galore.  We  are  also  changing 
the  straight  air  or  reducing  valve  from 
the  back  board  of  the  cab.  1  believe 
every  Pacific  type  engine  in  service  has 
a  record  of  one  or  more  detenti'ms  cau?c<l 


liy  this  pipe  or  connection  breaking;  and 
here  we  are  afeain  about  the  clamps.  I 
have  seen  14  taken  otT  when  the  changes 
were  made,  but,  the  cab  back  board  being 
I'losc  and  vibrating,  the  job  would  have 
lasted  as  long  without  a  clamp.  The 
length  of  detention  depended  on  the  cn- 
gineman's  knowledge  of  the  air  brake  art. 
Who  has  not  seen  the  engineers  report 
equal  discharge  valve  don't  scat  when 
brake  valve  is  on  lap  and  found  the  equal 
rest  pipe  leakings,  or  discharge  brakes 
won't  stay  on  without  application  and 
found  applicable  cylinder  pipe  broken  ofT. 
or  signal  whistle  blows  all  the  time  and 
found  a  union  partly  uncoupled  in  signal 
line,  not  the  fault  of  the  equipment  proper 
but  generally  the  fault  of  no  clamps? 
1  must  stop  writing,  but  could  go  on  in- 
definitely. I  believe  if  the  pipe  work  and 
clamps  were  done  properly,  particularly 
on  locomotives  in  the  back  shops,  before 
tlie  engines  are  put  in  service,  air  brake 
failures  and  detentions  would  be  reduced 
to  a  minimum.  Sketch  of  broken  pipes 
would  often  tell  a  talc  if  they  showed 
how  many  threails  of  the  pipe  were  in  the 
fitting,  but  who  has  ever  seen  a  sketch  to 
show  that?  They  might  as  well  hectograph 
a  whole  lot  and  just  put  engine  numbers 
on  as  failures  occurred. 

G.    D.    H.\LEY. 

.illoona.  Pa. 


Coal  Supply. 
Eiiitor: 

The  largest  expense  that  a  railway 
has  to  meet  is  labor  and  coal.  One  r.f 
our  largest  railways  went  to  the  ex- 
pense of  sending  a  car  over  its  lines 
with  demonstrators  to  teach  its  engine- 
men  the  component  parts  of  fuel  and 
how  to  properly  save  a  pound  of  coal 
now  and  then.  This  was  a  pood  move 
and  most  of  the  men  were  intere~ted, 
as  they  realize  that  wl.ilc  they  can  in- 
dividually save  a  few  pounds  of  coal 
they  know  that  under  existing  condi- 
tions that  credit  will  not  be  given 
them,  as  there  is  a  greater  loss  wliich 
occurs  beyond  their  control  that  their 
sav  ins  is  lost  and  cannot  be  found. 
The  nietlii'd  of  purchasing  coal  I'v  the 
iwund  is  not  a  good  one,  as  the  value 
..i  .1  pound  of  coal  is  in  the  number  ■■? 
lieat  units  it  contains.  In  the  present 
xve  buy  our  coal  at.  say.  ?2  per  ton  on 
i!ie  teniler.  and  each  i)Oiind  of  coal  is 
l..  contain  14.000  heat  units,  we  'hould 
have  2S.000.000  heat  units  for  ..iir  J2. 
brt  we  must  take  into  consideration 
tl  .11    the    coal    we   buy    docs    -.-I    contain 
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the   14.000  aiul.  of  curse,  the  cost  per 
lieat  unit  has   thus  been   increased  and 
in   using   thc?ic    figures    we   are   assum- 
ing that  every  pound  of  coal  billed  from 
the   mines   for   Idconiolive   use   reaches 
the      tender,      and      is      weighed      and 
charged     accurately.       We     know    that 
there  arc  thousands  of  small  fires  burn- 
ing   from    the    coal    intended    for    the 
locomotive  and  this  loss  is  charged  to 
the  locomotive.     This  item  still  further 
increases  the  cost  of  our  heat  unit.    \\  e 
will  now  follow  up  with  a  look  at  how 
this  is  handled   in  order  to  place  it  on 
the  tender.     It  leaves  the  mine  a  ton  of 
2,000    lbs.    and    the    .-\mcrican    tourist 
takes    some    for    his   comfort,    then   the 
caboose    must    liave    its    supply,    each 
track  and  bridge  outlit  along  the  route 
must  get  their   supply,  then  comes  the 
switch  shanties  and  the  outside  pilferers, 
finally  it  lands  at  the  distributing  point 
where  each  tender  gets  its  supply,  and 
according  to  the  billing  is  still  a  2,000- 
Ib.    ton.      Now,    we    must    commence    to 
guess  in  trder  to  make  returns  for  the 
amount    as    it    left    tlie    mine,    and    the 
engines  receiving  coal  at  this  point  have 
to  account  for  all.     Then  we  get  out  a 
fuel    performance    sheet    to    show    how- 
many  pounds  of  coal  it  takes  to  move 
one  ton  one  mile.     How  can  we  get  an 
accurate    account    when    we    base    our 
figures  on  such  nn  insecure  foundation. 
When  we  started  to  figure  the  cost  of 
the   heat   unit   w  c    had   to   assume   that 
each    pound   .  ontained    14,000  and   that 
we   were    getting   2S.000.000   heat   units 
for  our  $2.  but  from  that  on   we  were 
getting    deeper    into    the    dark,    and    if 
some  one  does  not  show  us  a  light  we 
will   go   on   running   around   in    circles, 
and  the  end  will  lie  a  guessing  contest 
and  a  farce.     If  we  wish  to  make  a  start 
towards    getting    out    of    the    darkness, 
suppose  we  weigh  the  coal  at  the  point 
where   we    distribute   it   to   the    tenders 
and  get  the  difference  in  weight  at  the 
mine  and  cliarge  the  loss  to  the  source 
causing  it.     Tlien  make  a  test  to  learn 
the  amount  of  heat   units   contained   in 
the  coal  we  are  using,  then  weigh  it  to 
the    tender    and    we    have    an    excellent 
start  toward  an   accurate  cost  per  ton 
per  mile.     Should  our  coal  of  one  kind 
contain   7.000   heat   units   tlun   we  only 
get    14.000.000    heat    units    fur    our    $2, 
which  makes  this  coal  cost  $4.  as  com- 
pared to  c.al  that  contained  the  14,000 
heat   units   per   pound,   and   as   there   is 
about   45   per   rent,    loss   in   heat   units 
in  converting  the  heat  into  energy  we 
run  up  against  another  increase  in  cost. 
If  our   coal    was   purchased    with   re- 
gard to  tlie  heat  unit  its  valu'-  per  ton 
would  depend  upr.n  the  number  of  heat 
units  it   contained  and  by  thi-   method 
wc  would  get  the  proper  start  towards 
the    solution    r.f   this    item    of   .  v|,cnse. 
There  is  but  r-ne  thing  to  be  con-id.  red 
in    uettiriL'    :•.:    the    true    foundan.n    of 


what  earns  tlie  money  lor  the  railroad 
and  that  is  the  car  wheels  and  they  do 
not  earn  anything  e.\ccpt  when  in  mo- 
tion. It  will  be  necessary  to  consider 
the  source,  and  that  is  power,  and  as 
heat  is  the  source  of  all  power  it 
stands  us  in  hand  to  make  tliat  ciur 
starting  point.  To  do  so  we  must  liny 
our  coal  with  regard  to  quality  and 
keep  in  mind  the  fact  that  all  else  con- 
nected with  a  railroad  is  au.xiliary  to 
the  principle. 

Geo.  E.  IIoutz. 
South  Bend,  Wash. 


A  Former  Prominent  Philadelphia 
Plant. 

Editor  : 

The    illustration    accompanying    this 
article  is  reproduced   from  an   old   ma- 


delpliia  was  thus  terminated,  the  firm 
enjoyed  a  short  "renaissance"  in  Lan- 
caster, Pa.,  where  it  leased  and  op- 
erated the  old  plant  of  the  Lancaster 
Locomotive  Works,  formerly  conducted 
by   the   Brandts. 

In  this  new  location  the  firm  was 
again  known  as  Xorris  Brothers,  and 
during  1866  and  portions  of  1865  and 
1867  built  a  number  of  locomotives  for 
various  railways,  and  then  closed  the 
plant,  since  which  time  the  name  of 
Xorris  has  never  appeared  among  ac- 
tive  builders   of   locomotives. 

It  might  be  added  that  at  one  time, 
during  the  earlier  liistory  of  the  com- 
pany, it  operated  a  locomotive  works 
at  Schenectady,  X.  V.,  which  afterward 
became  the  well-known  Schenectady 
Locomotive  Works,  but  withdrew  from 
that    enterprise,     if     1     am     correctly    in- 


XORKIS  I.OCO.MOTIVE  WOKKS,  PHlL.MiKl J'lll.V 


ga/.ine  published  in  Xew  York  City  in 
1S51.  and  kindly  loaned  the  writer  by 
J.  Snowden  Bell,  Esq.,  of  that  city. 

This  magazine  bore  the  rather  pon- 
derous title  of  "The  United  States  Ma- 
gazine of  Science,  Art,  Manufactures, 
Commerce  and  Trade,"  and  the  engrav- 
ing was  used  as  a  frontispiece,  and  in 
connection  with  an  article  entitled  "The 
Transportation  of  Passengers  and 
Wares." 

The  Xorris  plant  was  started  among 
the  earliest  in  the  history  of  American 
railroading,  and  under  the  various  firm 
names  of  Long  &  Xorris,  William 
Xorris,  Xorris  Brothers,  and  Richard 
Xorris  &  Son,  built  many  locoinoti\es 
for  both  .American  and  foreign  railwa>  ■; 
until  1865,  when  the  shops  were  close<l 
in  Philadelpliia  and  were  later  pur- 
chased by  the  firms  greatest  competi- 
tor, the  Baldwin  Locomotive  Works 
.\hhough      its      existence      in      Phila- 


formed,  because  the  financial  results 
were  not  sufiicient  to  justify  carrying 
it  on. 

The  buildings  of  the  Lancaster  plant 
are  still  standing  and  now  belong  to 
the  Pennsylvania  Iron  Works,  Ltd., 
and  in  a  letter  to  me  of  over  three 
years  ago,  that  firm  informed  me,  in 
answer  to  an  enquiry,  that  there  yet 
remained  in  the  loft  a  few  patterns  of 
the  old  locomotive  works  and  very 
kindly  granted  me  permission  to  ex- 
amine them.  This  I  have  unfortunately 
thus  far  been  unable  to  do.  It  is  just 
possible  that  among  these  patterns 
may  be  those  of  the  very  peculiar  type 
of  cylinder  used  by  Mr.  Brandt,  in 
which  the  steam  chest  was  inclined 
laterally  as  well  as  lengthwise.  This 
pattern  was  so  popular  with  the  me- 
chanical department  of  the  old  State 
Railroad  of  Pennsylvania  that  they  had 
Richard    Xorris   &   Son   use   it    on   four 
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engines  built  by  thtm  for  the  Phila- 
delphia &  Columbia  Railroad  in  1S56. 
These  engines  were  "Old  Hickory," 
•"Old  Dominion."  "Hoosier  State"  and 
"Washington."  known  after  their  sale, 
with  other  State  property,  to  the  Penn- 
sylvania Railroad  in  1857  as  Xos.  174, 
190,  191  and  192,  respectively. 

C.    H.    C.\RUTHERS. 

Philadelphia,  Pa. 


A    Plague-Stricken   Railroad   in    China. 
Editor  : 

On  the  trans-Manchurian  section  K>i 
Russia's  great  5,000-mile  trans-.-\siatic 
railroad  a  majority  of  the  track  work- 
ers are  Mongolians.  While  citizens, 
nominally,  of  the  new  republic  of 
China  they  are  entirely  under  Russi.in 
influence.  About  two  years  ago  when 
the    plague    broke    out,    it    soon    reached 


lected  from  a  cull>;clion  oi  lifty  large 
photogravures  sent  to  us  by  Dr.  I.o.\- 
bicki  of  Jalantun,  North  of  Karbin, 
The  type  of  box  car  used  for  the  trans- 
port of  plague  victims  is  the  same  as 
is  used  for  the  transport  of  troops  and 
emigrants.  Some  of  the  cars  were  lun 
on  to  isolated  sidings  as  temporary 
hospitals,  and  after  the  plague  was 
over  they  were  roughly  disinfected  and 
brought  into  service  again  in  troop 
transport  or  emigrant  use.  The  Rus- 
sians never  hesitated  in  burning  Mon- 
golian villages,  but  saved  their  own 
rolling  stocks.  L.  LoDi.iVN. 

Nen;  York,  .Y.  )'. 


First   Steel   Tires. 
Editor  : 

It    may    interest    the    readers   of    Rail- 
way     AND      LCCOMOTIVE      E.VCINEERING      tO 


the  Chmese  track  workers  and  reduced 
their  numbers  so  rapidly  that  it 
seriously  impaired  the  working  of  the 
railway.  The  Russians  also  suffered 
and  the  State  administration  of  rail- 
roads decided  on  heroic  measures.  Fire 
is  the  best  disinfectant,  and  the  Rus- 
sians burned  up  the  more  seriously  af- 
fected districts,  particularly  at  Karbin. 
the   chief   town    in    Russian-Manchuria. 

As  the  work  went  on  it  was  found  in 
some  smaller  places  that  the  entire 
population  had  succumbed  to  the 
plague.  The  bodies  were  gathered  in 
heaps  and  kerosene  poured  over  them 
and  bodies  and  village  went  up  in  a 
holocaust.  Suspected  cases  were 
brought  in  by  railroad  to  pest-houses 
specially  established  and  given  the  be?t 
attention  possible  by  the  Russian 
medical  corps.  The  Mongolian  author- 
ities did  nothing. 

The    accompanying    illustration    is    se- 
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know  the  circumstances  under  which 
the  first  steel  tires  were  applied  to  the 
wheels  of  a  locomotive.  The  facts  are 
briefly  these:  In  the  Fall  of  1848,  Mr. 
James  Millholland  was  appointed  mas- 
ter mechanic  of  the  Philadelphia  and 
Reading  shops  at  Reading.  Pa.,  and  I 
was  engaged  by  him  at  blacksmithing. 
All  of  the  scrap  iron  from  all  parts  of 
the  road  was  sent  to  Reading  and  sold 
at  that  point.  There  was  no  demand 
at  all  for  scrap  steel.  If  some  scrap 
steel  got  mixed  among  the  iron  it  was 
thrown  out  as  being  liable  to  injure  the 
iron  if  worked  with  it. 

Mr.  Warren  A.  Lewis  and  his  two 
sons  worked  at  one  of  the  forges  and 
the  elder  Lewis  suggested  the  possibil- 
ity of  making  some  use  of  the  steel, 
and  finally  got  permission  to  try  his 
experiment  during  the  Saturday  half 
holidays.  He  soon  produced  two 
blooms  of  the  regular  size  and  weight 


and  they  were  in  every  respect  su- 
perior to  iron.  All  of  the  scrap  steel 
was  soon  made  into  the  largest  pos- 
sible sizes  of  blooms  and  forged  into 
locomotive  tires  in  the  company's  forge 
at  Reading. 

The  first  set  of  tires  were  put  on  the 
six-wheel  Baldwin  locomotive  "United 
States."  Immediately  afterwards  steel 
tires  came  rapidly  into  use,  although 
there  was  considerable  prejudice 
against  them,  the  common  opinion  be- 
ing that  they  would  break  easily.  The 
Steelton  Manufacturing  Company  of 
Nicetown,  Philadelphia,  in  a  short  time 
established  an  extensive  industry  in 
making  steel  tires.  E.  J.  Rauch. 

-Wu'  York,  N.   Y. 


Across    the    Continent    with    a    Loco- 
motive. 

Editor  : 

Leaving  Philadelphia  on  December  20, 
with  a  locomotive  consigned  to  the  Cana- 
dian Collieries,  Union  Bay,  British  Colum- 
bia, we  arrived  in  Portal  on  February  2. 
where  the  thermometer  registered  35  be- 
low zero.  Traveling  from  here  by  fast 
freight  to  Moose  Jaw,  from  thence  to 
Swift  Current,  Medicine  Hat  and  Cal- 
gary, I  was  much  impressed  by  the  won- 
derful development  of  this  country  since 
my  last  visit  in  1911.  Leaving  Calgary, 
we  started  to  cross  the  great  Canadian 
Rockies,  a  description  of  which  is  impos- 
sible to  put  into  words,  so  varied  and 
grand  is  the  kaleidoscopic  scenery.  Pass- 
ing through  the  well  known  beauty  spots. 
Banff  and  Laggan,  where  the  C.  P.  R. 
are  building  magnificent  hostelries,  we 
rossed  the  Great  Divide,  at  Stephen,  and 
•arted  on  downward  western  slope  to  the 
'acific,  arriving  at  Field.  B.  C.  February 
-.  Between  Field  and  Revelstoke  one 
;sscs  through  some  of  the  roughest  kind 
f  country  imaginable  and  one  realizes 
•he  .gigantic  difficulties  overcome  by  the 
C.  P.  R.  when  their  line  was  being  built. 
At  Rogers  Pass  I  was  informed  that  forty 
feet  of  snow  had  already  fallen  this  year. 
Leaving  Revelstoke  we  came  to  Kani- 
loops,  the  second  city  of  importance  in 
B.  C.  being  the  center  of  the  great  dn,- 
belt,  where  huge  irrigaf"on  schemes  are 
under  way.  From  Kamloops  to  North 
Bend  the  line  follows  the  course  of  the 
Thompson  River,  which  flows  into  the 
Frnser  River.  One  notices  the  railway 
construction  camps  along  the  opposite 
side  of  the  river  where  the  C.  P.  R  are 
building  a  double  track  between  Calg-iry 
and  Vancouver  in  order  to  handle  their 
ever  increasing  amount  of  traffic.  \\'e 
reached  ^'ancouver  on  the  I6th  of  Fch- 
ruar.-.  being  now  3,270  miles  from  Phila- 
delphia. Again;  here  in  Vancouver,  one 
sees  the  rapid  development  that  the  coun- 
try is  now  undergoing.  It  ii:  n  city  of 
150.000  inhabitants.  Huge  terminals  are 
under  construction  by  the  C  P   R   costing 
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millions  uf  tU. liars.  .Ml  kinds  of  harbur 
improvements  and  extension  works  are 
being  imdertaken  as  a  large  trade  is  being 
developed  between  Canada,  .-Xustralia.  and 
the  Orient. 

The  C.  r.  K.  also  has  a  fleet  of  boats 
here,  plying  between  Vancouver  and  Van- 
•couver  Island,  which  lies  to  the  west  of 
the  mainland.  Here,  again,  one  hears  and 
sees  nothing  else  but  development.  The 
island  is  rich  in  mines  and  timber  and 
larg^-.  fertile  districts  ready  for  agricul- 
ture. Last  year  two  million  and  a  half 
tons  lif  superior  coal  were  mined  on  the 
island  and  the  output  is  ever  increasing. 
Huge  saw-mills  are  springing  up  in  vari- 
ous places  and  railway  construction  going 
on  in  all  directions.  One  cannot  lielp  but 
realize  what  a  wonderful  rich  country 
M.ur  Canadian  cousins  possess,  .-ukI  great 
■ojiportunitics  lie  before  everybody  who 
will  only  get  into  line  and  bustle.  The 
principal  city  on  N'ancouver  Island  is 
Victoria,  which  is  also  the  capital  city 
of  the  Province  of  British  Columbia. 
This  is  a  well  built  city  with  a  popula- 
tion of  50,000  inliabitants.  It  is  a  favorite 
residential  city,  fauunis  for  its  natural 
beauty;  the  temperature  rarely  goes  above 
75',  or  below  freezing.  It  is  the  terminal 
of  the  Esquimau  and  Tranarmo  Railway. 
Il  is  the  land  of  promise  and  no  young 
man  can  do  better  tlian  to  direct  his  steps 
towards  this  western  country. 

One  can  hardly  realize  the  vastness  of 
the  journey  that  wr  luue  iust  completed, 
which  was  covered  in  24  days,  giving  an 
average  mileage  c^f  134  miles  per  day. 
which,  considering  the  time  of  year,  is  a 
very  fast  trip.  Tlie  distance  from  \'an- 
couver  to  L'nion  liay  is  abniit  90  links 
Our  engine  was  run  on  to  a  large  trans- 
port or  barge,  and  lowered  by  a  powerful 
trg.  Owing  to  stormy  weather  we  were 
three  days  covering  this  short  distance. 
Il  being  necessary  to  seek  refug^  in-shore 
on  two  or  three  occasions.  However,  it 
has  been  a  very  interesting  and  instructive 
tiip,  and  now  tlie  engine  having  been 
passed  by  llic  boiler  inspector  aiul  ac- 
cepted by  the  Dimsmun  Co..  the  writer 
is  starling  to  retrace  his  steps  homeward. 
r,|.;,,.   n,  Jm-ks.iX 


furtheriuure  the  table  cannot  be  com- 
pletely turned  around  without  twisting 
and  consequently  injuring  the  hose. 

The  enclosed  sketch  shows  a  simple 
system  whereby  these  troubles  may  be 
avoided,  and  tlie  cost  of  the  construc- 
tion of  the  same  would  be  insignificant. 
The  system  shown  is  in  operation  and 
no  kind  of  trouble  has  been  experi- 
enced. The  system  by  examining  the 
annexed  drawing  is  self-explanatory, 
and  wherever  compressed  air  is  avail- 
able the  construction  of  the  appliance 
would  pay  for  itself  in  a  short  time. 

J.    G.    KOPPELI, 

Montreal,  Canada. 


Turntable    Equipment. 


Editor  . 

Il  i>  a  well  kn.iwn  fact 
are  a  great  many  roundlm 
United  States  and  Canada 
turntables  are  equipped  witi 
and    primitive    systems 


It    tl 


ises  in  the 
where  the 
\ cry  crude 
1  |iropulsion. 
the  most  costly  being  wIktc  a  num- 
ber of  lueu  are  taken  from  their  regular 
work  and  u^eil  in  moving  the  turntable 
to  the  required  position.  In  others  a 
rubber  hose  is  used  in  convc>iiiff  com- 
d  air  to  drive  a  motor  ■quipped 
he 


pres> 


with  means  for  turning  the  tabi 
foremen   at   such   roundhouse 


started  up  again,  so  I  do  not  shut  throttle 
ofT  tight,  bnt  leave  cracked  until  engine 
comes  to  a  full  stop,  whether  drifting 
down  hill,  switch,  station  or  water  plug; 
and  when  stopped,  set  your  straight-air 
on  engine  if  N.  Y.  equipment  or  E.  T., 
and  open  your  cylinder  corks,  and  you 
will  also  find  this  easier  on  your  draft 
rigging  and  there  will  not  be  any  shocks 
in  your  train  and  your  train  will  be  easier 
to  start  without  jerking,  and  this  on  a 
hilly  division  and,  of  course,  you  have  to 
carry  the  water  properly. 

Now  as  to  the  little  amount  more  of 
coal  you  burn,  it  can  b«  made  up  in  going 
up  the  hill  by  gradually  losing  water  and 


TrRXT.VBI.F.   EQUir:HI-:XT. 


Cylinder    and    Valve    Lubrication. 

I'.unoR : 

In    reading    James    Spolleii's    article    on 
'■Lubricatii>n     of     Suiicrheated     Locomo- 
tives,"   I    cannot    agree   with    him.      I    do 
know  you  cannot  get  the  best  results  from 
any  large  engine  whether  it  is  superheated 
or   not  by   drifting  with   a   close   throttle, 
not    alone    in    lubricating    cylinders    and 
valves,  but  it  is  also  harder  on  your  rods 
and  boxes.     .\nd  have  you  not  noticed,  if 
you  close  the  throttle  for  a  short  distance 
bow  your  engine  pounded  and  you  had  all 
your  wedges  and  rods  keyed  up  properly? 
I  do  not  think  that  the  relief  valves  are 
all    so   much   to   blame   f'lr   admitting   air 
to  the  cylinders   (except  in  c.dd  weather) 
if   they  were   large   enough   to   supply   all 
the  air.  which  they  are  not;  but  the  air  is 
drawn   in   tbroiigb   ynur   exhaust   passages 
and  with   it   some   line  cinders,  and   it   is 
this  which   raises  all  the  trouble  in   your 
luliricatiiin  with  a  closed  throttle  drifting. 
It    is    not    the    aniount    of    uil    yon    give 
but   getting   it    to   the   rii.;ht    place   at    the 
right    time.      ^'ou     can    take    an     engine 
which   has   been   properly   lubricated   and 
should   your   luliricator   go    dry.   you   can 
run    from    twenty   to    thirty    miles   before 
\our    lever    will    begin    to    tell    its   tale    of 


ari 


that  the  hose  not  only  gives  much 
ible    and    does    not    last    long,    ,,tid 


1  ba 
al4y  o 
a  stop 
eiisriiK- 


.-c  shut  <<n  for  a  distance  of  prob- 

le  thousand  feet  before  coming  to 

at   the   bottom   of   a   hill   and   the 

wr.uld     start    to     groan     when     1 


keeping  a  bright  fire  down  hill  and  filling 
your  boiler  up  easier  in  flues  and  firebox. 
There  is  another  thing  they  say.  piston 
is  the  engineer  valve,  and  slide  valve  the 
company  valve,  which  is  not  borne  out  in 
practice.  If  a  piston  valve  is  not  properly 
lubricated,  beware  of  the  front  window,  if 
vou  are  not  braced  before  you  unlatch 
lever.  A  piston  valve  will  tell  you  just 
as  quick  as  a  slide  valve  when  she  is 
short  on  oil 

I  have  ridden  on  superheated  engines  in 
fast  passenger  service  with  24  by  30  inch 
cylinders  4-6  type  which  were  using  spe- 
cial valve  oil  and  the  reverse  lever  was 
trying  to  get  out  the  front  window  for  the 
want  of  a  few  drops  <if  oil,  by  shutting 
throttle  ofT  a  minute,  this  on  runs  of  40 
to  50  miles  between  stops  and  this  where 
making  over  150  miles  to  a  pint. 

I  have  had  the  best  results  in  lubricat- 
ing cylinders  and  valves  by  getting  my 
lubricator  working  from  15  to  30  minutes 
before  starting  and  by  giving  each  cylinder 
a  spoonful  of  graphite  at  the  beginning  of 
each  trip,  this  in  fast  freight  service  with 
engines  carrying  200  pounds  pressure.  You 
can  take  reverse  lever  in  any  position  and 
hold  it  with  one  hand.  We  are  allowed 
three  pints  of  valve  oil  for  two  hundred 
miles,  and  beside,  engine  handles  her  ton- 
nage easier  on  herself  and  coal-pile  and 
does  not  need  to  find  the  company  notch 
on  the  hill.  C.  F.  Sundberc. 

Siiiux  Cilv.  lova. 
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Old-Time   Railroad   Reminiscences. 

Hv  S.  J.  Kidder. 
I  wonder,  Mr.  Editor,  if  you  ever  was 
so  unfortunate  as  to  get  a  good  job  run- 
ning an  engine  at  the  expense  of  throw- 
ing up  a  better  one. 

Well,  that's  what  befell  the  writer  way 
back  in  73,  as  a  result  of  stopping  over 
in  Rochester,  N.  Y.,  for  a  visit  of  a  few 
days  with  some  of  his  old  friends  run- 
ning on  the  New  Y'ork  Central  between 
Rochester  and  Buffalo,  at  that  time  a 
division  of  the  road.  Among  my  ac- 
quaintances were  George  Lingham  and 
Ben  Brown,  both  old  engineers  on  the 
road,  and  who  were  responsible  for  the 
dilemma  in  which  I  later  found  myself. 
It  may  be  said  that  in  those  old  days  a 
prospective  employee  was  not  subjected 
to  the  physical,  mental,  moral  and  other 
inquisitorial  formulas  so  rigorously  en- 
forced at  the  present  time  as  under  the 
old  regime.  A  letter  of  recommendation 
from  a  former  employer  or  a  good  word 
from  an  engineer  on  the  road  and  a  sat- 
isfactory personal  appearance  was  all  the 
master  mechanic  desired  in  the  way  of 
"character''  when  the  requirements  of  his 
department  demanded  reinforcement. 
Unbeknown  to  myself,  the  friends  above 
mentioned  had  entered  into  a  conspiracy 
to  get  me  a  job  on  the  road,  and  when 
one  of  them  introduced  me  to  the  master 
mechanic  with  the  remark,  after  depicting 
my  good  qualities  as  an  engineer,  that  I 
wanted  a  position.  I  was  too  much  as- 
tonished to  deny  the  allegation.  "Well," 
said  the  master'  mechanic,  "we  don't  need 
any  men  just  now,  but  if  I  send  for  you 
will  you  come?"  "Yes,"  I  replied,  Init 
when  a  few  days  later,  I  had  reached 
Iowa  the  agreement  had  been  dismissed 
from  my  mind  to  the  extent  that  1  had 
no  thought  of  it  being  referred  to  again. 
Some  six  months  elapsed,  when  I  was 
disagreeably  surprised  to  receive  a  letter 
asking  me  to  come  at  once,  the  tone  of 
the  letter  indicating  that  the  master  me- 
chanic had  taken  me  at  my  word  with 
no  question  in  his  mind  but  that  I  would 
gladly  avail  myself  of  the  opportunity  to 
accept  his  offer.  To  give  up  a  fine,  highly 
embellished  engine  thoroughly  cleaned  at 
each  end  of  the  run  and  the  best  passen- 
ger train  on  the  division,  to  run  engines 
of  most  sombre  hue  from  which,  other 
than  the  guides  and  links,  the  dirt  and 
oil  was  removed  only  when  the  engine 
went  into  the  shop  for  an  overhauling 
was  a  proposition  anything  other  than  in- 
viting. However,  something  must  be 
done,  so  after  thinking  it  over,  the  mas- 
ter mechanic  was  advised  by  return  mail 
that  I  could  not  come  at  once,  as  a  six 
weeks'  notice  would  have  to  be  worked 
out.  This  delay,  it  was  assumed,  would 
close  the  negotiations,  but  a  prompt  reply 
was  received  to  the  effect  that  six  weeks 
would  be  perfectly  satisfactory,  and  I 
could  report  at  that  time.     This  left  me 


destitute  of  further  excuses,  and  when 
the  time  limit  expired  my  few  belong- 
ings were  packed  up,  and  with  no  elation 
over  the  new  job  I  proceeded  to  Roches- 
ter. In  1873  the  New  York  Central  was 
one  of  the  longest  and  oldest  railroads 
in  the  country,  its  double  track  stretching 
entirely  across  the  State,  and  I  naturally 
inferred  that,  as  compared  to  the  new 
single  track  pioneer  lines  uf  the  West, 
with  which  I  was  familiar,  the  Central 
must  be  far  advanced  in  methods  of  op- 
eration, discipline,  etc.,  but,  as  will  be 
pointed  out  later,  a  short  season  in  its 
service  and  with  opportunities  for  ob- 
servation, was  sufficient  to  make  clear 
that  in  no  small  degree  these  impressions 
were  mistaken  ones.  Commodore  Van- 
derbilt,  the  president,  was  then  building 
two  additional  tracks  which,  according  to 
the  alleged  assertions  of  the  Commodore, 
would  put  the  Erie  Canal,  which  parallels 
the  railroad,  out  of  business  to  the  extent 
that  in  a  few  years  grass  would  be  grow- 
ing in  its  bottom,  but  while  he  poured 
water  plentifully  into  the  stock  of  the 
railroad  in  an  endeavor  to  accomplish 
this  with  his  four-track  system,  the  real 
article  continued  to  placidly  flow  over  the 
to  be  verdured  canal  bed. 

During  my  sojourn  on  the  New  York 
Central  the  motive  power,  rolling  stock 
and  length  and  weight  of  trains  were  but 
pigmies  as  compared  to  those  of  the  pres- 
ent day.  With  the  exception  of  a  small 
number  of  Delroits,  all  the  engines  of  the 
road  were  Schenectadys,  more  familiarly 
known  as  McQueens,  the  largest  having 
17  X  24  in.  cylinders,  and  weighing  some 
40  to  45  tons.  .All  of  the  more  modern 
engines  were  of  very  similar  design,  the 
freight  engines  having  five  fast  driving 
wheels ;  the  passenger  engines  being  some 
six  inches  larger.  Many  of  these  engines 
had  originally  been  profusely  decorated 
with  brass  trimmings,  the  cylinder,  steam 
chests,  dome,  sand  box,  hand  rails,  wheel 
guards,  etc.,  also  numerous  brass  acorns, 
but  when  a  very  dark  colored  paint  was 
selected  for  standard,  this  road  being  the 
first  to  adopt  that  color,  it  was  applied  to 
the  brass  as  well  as  to  the  other  portions 
of  the  engine,  from  the  rails  to  the  top 
of  the  smokestack.  Employment  as  an 
engineer  on  the  New  Y'ork  Central  was 
a  pretty  good  job,  the  rate  of  pay  being 
$3.50  a  day,  work  or  play.  A  single  trip 
between  Rochester  and  Buffalo.  69  miles, 
constituted  a  day's  work,  and  for  a  round 
trip,  one  and  a  half  days  was  all.iwed, 
or  $5.25.  A  single  trip  from  Rochester  to 
Niagara  Falls.  77  miles,  was  also  on  the 
one-day  basis,  and  one  and  three-fourths 
days,  $6.12^,  for  a  round  trip. 

Passenger  engines  doubled  the  road 
five  days  per  week :  no  trains  were  run 
on  Sunday,  and  one  week  day  was  al- 
lowed for  washing  out  and  doing  work 
on  the  engine,  the  engineer  for  these  two 
lay-in  days  receiving  the  day  rate  of  pay. 


l-'reight  engineers  received  the  same  rate 
of  pay  as  those  on  passenger  trains, 
though  no  lay-in  day  was  assigned  them, 
as  freight  engines  ran  first  in  first  out. 
Each  engineer,  in  a  book  provided  for 
the  purpose  by  the  railroad,  kept  his  own 
time  and  that  of  the  fireman,  turning  the 
l)ook  in  to  the  master  mechanic's  office 
once  each  month  that  the  time  might  be 
transferred  to  the  pay  roll. 

A  man  entering  the  service  of  the  com- 
pany was  permitted  to  take  all  the  time 
he  pleased  to  learn  the  road,  being  free 
to  ride  on  this  or  that  engine  as  he  chose, 
and  his  time  was  recorded  in  the  book 
of  whatever  engineer  he  happened  to  ride 
with.  All  of  the  employees  were  paid  in 
cash  from  a  pay  car,  which  had  a  regular 
schedule  for  its  monthly  trips,  and  every- 
one received  his  pay  at  the  appointed 
time,  providing  the  paymaster  did  not 
digress  for  a  few  days  on  a  fishing  trip 
to  Lake  Ontario,  in  which  event  the  pay- 
ment of  the  board  bills  and  other  obliga- 
tions had  to  be  stood  off  until  the  pay- 
master again  resumed  his  regular  official 
duties.  Sometimes  it  seemed  as  if  the 
greenbacks  as  they  came  through  the 
wicket  were  in  quantity  rather  than  qual- 
ity, as  it  was  by  no  means  unusual  to  re- 
ceive a  month's  pay,  $150,  more  or  less, 
all  in  two-dollar  bills.  All  engineers,  ex- 
cepting the  extra  ones,  had  regular  en- 
gines with  runs  of  a  character  that  sel- 
dom required  a  lay  off  for  rest,  and  as  a 
consequence  the  extra  man,  with  his  pay 
going  on  as  regularly  as  a  swinging  pen- 
dulum, had  both  a  lazy  and  an  easy  job. 
Me  seldom  was  called  upon  to  make  more 
than  one  or  two  round  trips  per  week, 
and  while  hanging  round  his  only  duty 
was  to  report  at  the  roundhouse  twice 
daily,  8  a.  m.  and  5  p.  m.,  the  hours  when 
the  engineers  and  run  were  marked  upon 
the  blackboard.  If  his  name  did  not  ap- 
pear it  was  evident  he  would  not  be 
needed  before  another  filling  out  of  the 
board,  thougli  subject  to  a  call  by  notice 
at  any  time. 

Two  kinds  of  coal  was  supplied, 
Beaver  mine  for  passenger  and  Bloss- 
burg  for  freight  engines.  The  Beaver 
mine  coal  had  exceptional  steaming  qual- 
ities, an  important  factor  in  getting  the 
fast  and  heaN'y  passenger  trains  over  the 
division  on  time  with  engines  of  some- 
what limited  steam  generating  capacity 
when  fired  with  fuel  of  an  inferior  grade. 

Xo  efforts  in  the  way  of  oil  economy 
were  apparent,  it  being  so  extravagantly 
used  that  at  the  tanks  where  all  engines 
stopped  for  water  the  road  bed  was  sat- 
urated to  the  extent  that  numerous  pud- 
dles rif  nil  were  always  to  be  found  be- 
tween the  rails  and  ties.  In  runninc  en- 
gines with  which  one  is  not  familiar,  oil 
i.s  generally  used  with  considerable  free- 
■  lom.  but  when  I  covered  the  69-mile  di- 
\  ision  with  the  use  of  from  two  to  three 
|iiMt<  of  engine  oil.  pome  of  the  regular 


168 


RAILWAY   AND   LOCOMOTIVE   ENGINEERING. 


Mav,  1913. 


firemen  marveled  tliat  1  dared  run  the 
engine  with  so  little  lubrication.  One 
old  inside-connected  McCJueen.  whose 
mission  was  to  haul  a  cijnstruction  train, 
had  hook  motion  \alve  gear.  One  day 
as  the  engine  stood  between  the  round- 
house and  turntable,  a  group  of  engineers 
began  discussing  the  valve  gear.  Then 
one  alter  anotlier  made  an  attempt  to 
back  her  into  the  house,  but  the  best  they 
could  do  was  to  move  the  engine  a  few- 
feet  one  way  or  the  other.  Finally  one 
of  the  men  got  the  gear  in  f.jrward  work- 
ing position,  and  after  starting  could  not 
stop,  with  the  result  that  a  moment  later 
the  engine  was  ungracefully  reposing  in 
the  turntable  pit. 


New  10-WheelTypeof  British  Locomotive 


Shock-Absorbing  Platform  for  Railway 
Cars. 
An  improved  system  of  construction  for 
protecting  the  ends  of  a  railroad-car  body 
in  collisions  and  wrecks  has  been  designed 
by  a  resident  of  Ohio.  The  construction 
is  such  that,  in  case  of  a  severe  shock, 
the  platform  and  vestibule  will  collapse, 
forming  a  cushion  space  of  almost  8  ft. 
between  two  cars,  before  the  car  bodies 
come  together.  In  a  train  containing 
eight  coaches  this  space  would  be  more 
thrni  ,^0  ft.  of  cushion  construction,  or. 
it  is  claimed,  sufficient  to  absorb  the  shock 
and  consequent  damage  before  the  cars 
containing  the  passengers  could  be  se- 
riously disturbed.  This  result  is  ac- 
complished by  fastening  extension  plat- 
forms to  the  center  sills  of  the  car  body 
with  rivets  in  such  manner  that  these 
will  shear  when  tlie  car  receives  a 
shock  of  unusual  severity.  The  steps, 
vestibule  doors  and  hood  will  also  col- 
lapse when  the  rivets  shear,  thus  tend- 
ing to  further  absorb  the  force  of  the 
collision.  The  entire  end  of  tlie  car 
body  is  covered  with  a  heavy  steel 
plate  which  e.xtends  from  the  upper 
portion  of  the  roof  to  tlie  bottom  of 
the  end  sill;  this  plate  being  provided 
for  further  strengthening  the  end  of 
the  car  body,  to  hold  the  end  posts  in 
position  and  prevent  parts  of  the  ves- 
tibule from  piercing  the  end  of  the  car. 
The  entire  platform,  vestibule,  hood 
and  sill  extensions  are  made  in  one 
piece  and  may  be  attached  to  the  car 
at  any  time  after  it   is  built. 


A  series  of  four-cylinder  simi'le 
4-6-0  Express  locomotives  arc  being 
built  at  the  Crewe  works,  the  tirst  one 
of  which  "Sir  Gilbert  Claughton"  has 
just  made  its  appearance.  Designed  by 
.\Ir.  C.  J.  Bowen  Cooke,  the  chief  me- 
chanical engineer,  these  engines  are 
intended  for  working  the  heavy  main 
line  expresses. 

The  four  cylinders  are  16  ins.  in 
diameter  by  20-in.  stroke,  are  all  in  a 
line,  and  drive  onto  the  leading  coupled 
axle.  The  inside  cranks  are  set  at  right 
angles  to  one  another,  while  the  out- 
side cranks  are  at  an  angle  of  ISO 
degs.  to  the  corresponding  inside 
cranks,  and  are  therefore  at  an  angle 
of  90  degs.  to  one  another.  By  this 
arrangement  balancing  of  the  recipro- 
cating parts  is  obtained.  The  di.imeter 
of  the  six  coupled  drivers  is  6  ft.  9  ins. 
and  of  the  four  leading  truck  wheels 
3  ft.  3  ins.  Walschaerts  valve  gear  is 
fitted     to    the     outside     cy!ir.iU'r>.     the 


Flood  Losses. 

Barney  &  Smith,  car  builders  of  Day- 
ton, O..  have  been  tremendous  sufTerers 
from  the  floods.  The  estimated  loss  is 
$.1000,000.  There  were  in  the  works 
twenty-nine  finished  sleeping  cars  that 
were  ruined. 


The  insane  movement  calling  for  sani- 
tary drinking  cups  in  railway  trains  orig- 
inated in  Kansas,  where  so  many  other 
idiotic  ideas  have  been  converted  into 
foolish  laws. 


grate  area  is  30.5  sq.  ft.  There  are 
four  narrow  ehmgattd  wimlows  in  the 
front  of  the  cab. 

Two  injectors  are  iltted.  one  being 
of  the  ordinary  "Crewe"  pattern,  and 
the  other  an  exhaust  steam  injector. 
Other  special  equipment  includes 
Wakefield's  mechanical  lubricator. 
Vacuum  brake  is  fitted  to  both  engine 
and  tender,  and  compensated  brake 
gear  with  the  tender  blocks  operating 
on  the  back  of  the  wheels. 

The  tender  carries  3.000  gallons  of 
water  and  six  tons  of  coal.  Engine 
and  tender  complete  weigh  116  tons, 
and  the  over-all  length  is  63  ft.  4^ 
ins.,  the  wheelbase  being  54  ft.  The 
weight  on  the  driving  wheels  is  57 
tons. 

The  engine  is  named  after  the  chair- 
mon  of  the  L.  &  X.  W.  Company,  Sir 
Gilbert  Claughton,  and  nine  others  on 
order  will  be  called  after  other 
directors. 
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valves  for  the  inside  cylinders  being 
actuated  by  rocking  levers  coupled  to 
the  outside  cylinder  valve  spindles;  so 
that  two  sets  of  motion  operate  the 
four  inside  admission  piston  valves 
which  control  the  distribution  of  steam 
for  each  cylinder.  The  piston  valves 
are  8  ins.  in  diameter.  A  good  feature 
of  the  engine  is  its  large  boiler,  which 
has  a  maximum  diameter  of  5  ft.  2  ins. 
and  is  14  ft.  6  ins.  long;  the  firebox  is 
9  ft.  S  ins.  long  and  4  ft.  1  in.  wide 
outside;  159  tubes  of  I'-s-in.  diameter 
provide  a  heating  surface  of  1.160.9 
sq.   ft.,   and   the    Belpaire   firebox   gives 

171.2  sq.  ft.,  while  the  24  large  tubes 
for    the    superlieater    elements    furnish 

486.3  sq.  ft.,  making  a  total  of  1,818.4 
sq    ft. 

.Sclimidt's  superlieater.  wliicli  has 
been  adopted  as  standard  by  the  L.  & 
N.  \V.,  has  been  applied  to  this  engine. 
There  are  24  tubes  with  a  heating  sur- 
face of  413.6  sq.  ft.  The  boiler  pres- 
sure is  175  pounds,  per  sq.  in.  The  ex- 
tended smokebox  is  6  ft.  2  ins.  long. 
The  fire  grate  is  S  ft.  9  ins.  long,  and 
slopes  downward  towards  the  front  for 
about    two-thirds    of    its    length.      The 


Possibilities  of  Sawdust. 

A  would-be  funny  story  tells  about  a 
foolish  carter  who  tried  feeding  his  horse 
with  sawdust  instead  of  bran,  and  was 
surprised  that  the  beast  knew  the  dif- 
ference. The  material  difference  is  that 
an  animal's  stomach  is  not  designed  to 
extract  the  nutriment  from  sawdust, 
which  contains  valu.able  food  elements. 

When  sawdust  is  subjected  to  chemical 
treatment  under  heat  pressure,  it  pro- 
duces about  twenty-five  per  cent,  of  sac- 
chulose,  a  species  of  crude  sugar.  This 
cannot  yet  be  refined  into  crystalline 
sugar,  but  it  forms  a  valuable  cattle  food. 
Tliere  also  can  be  extracted  from  saw- 
dust acetic  acid,  methyl-alcohol,  and 
other  products,  one  of  tliem  making  a 
ilieap  base  for  the  manufacture  of  arti- 
f;cial  rubber. 

Along  the  line  of  the  Southern  Rail- 
w.ay  and  of  the  Seaboard  .\ir  Line  are  to 
be  seen  at  frequent  intervals  immense 
!:eaps  of  sawdust  that  are  the  refuse  of 
abandoned  sawmills.  Other  sawmills  not 
abandoned  are  still  heaping  up  this  wood 
product  that  contains  fortunes  awaiting 
the  enterprise  that  will  convert  this  valu- 
able material  into  wealth. 
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Pacific  Type  of  Locomotive  for  the  Washington  Southern  R'y. 


The  Washington  Southern  Ry.  (Kich- 
mond-VVashington  Line)  has  recently 
placed  in  service  five  superheater  Pacific 
type  locomotives  which  were  built  by  the 
Baldwin  Locomotive  Works.  Two  prev- 
ious classes  of  Pacific  type  locomotives, 
built  in  1904  and  1907  respectively,  have 
been  furnished  the  road  by  these  works. 
The  following  table  compares  the  leading 
dimensions  of  these  three  classes,  and 
illustrates  the  progress  that  has  been 
made : 


tlic  cruun,  are  flexible.  The  suijcrhcaicr 
is  of  the  Schmidt  top-header  type,  with 
28  elements.  Superheated  steam  is  con- 
veyed to  the  steam  chests  through  out- 
side pipes,  and  the  distribution  is  con- 
trolled by  14-inch  piston  valves.  These 
are  driven  by  Baker  gear,  and  are  set 
with  a  lead  of  ]4  in.  In  order  to  keep 
the  cylinders  moist,  provision  is  made 
for  admitting  a  small  quantity  of  satur- 
ated steam  when  the  locomotive  is  drifting. 
The  cylinder  and  steam  chest  bushings,  to- 


\\.iKr  Space — 1  roiit.  4  iii,.,  juK-s,  4 
ins. ;  back,  4  ins. 

Tubci — Diameter,  S'A  ins.  and  2J4  ins.; 
material,  5'/3  ins.,  steel;  2',4  ins.,  iron; 
thickness,  SjA  ins..  No.  9  W.  G. ;  Z'/i  ins., 
No.  10  W.  G.;  number,  5;.j  ins.,  28;  2% 
ins.,  166;  length,  21  ft. 

Heating  Surface — Fire  bo.\.  196  sq.  ft.; 
lubes.  2.888  sq.  ft.;  total,  3.084  sq.  ft.; 
grate  area,  49.5  sq.  ft. 

Driving  Wheels — Diameter,  outside,  73 
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V        Cylinders. 

1904  20  ins.  x  26  ins. 
1907  22  ins.  x  28  ins. 
1913  24  ins.  x  28  ins. 
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68  ins. 
73  ins. 
73   ins. 


200 
200 
185 


■J  < 
49.5 
49.5 
49.5 
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2,967 
4,107 
3,084 


709 


116.620  180,560  26,000 
143,750  230,800  31,500 
151,200    240,000    34,800 


The  new  design  is  a  direct  develop- 
ment of  that  of  1907,  and  a  large  number 
of  details  are  interchangeable  in  the  two 
classes  of  locomotives.  With  the  intro- 
duction of  superheated  steam,  the  pres- 
sure has  been  reduced,  but  the  cylinder 
diameter  is  increased  sufficiently  to  raise 
the  starting  tractive  force  by  10  per  cent. 
The  boiler  capacities,  on  a  heating  sur- 
face basis,  are  nearly  alike.  Assuming 
each  square  foot  of  superheating  surface 
of  the  same  value  as  V/i  square  feet  of 
water  evaporating  surface,  the  total 
equivalent  heating  surface  of  the  new- 
engines  becomes  4,147  square  feet,  as 
compared  with  4,107  square  feet  in  tlie 
earlier  design.  The  actual  advantage  due 
to  the  installation  of  the  superheater, 
should  be  materially  greater  than  that 
indicated  by  the  above  figures. 

These  locomotives  have  straight  top 
boilers,  the  minirhum  shell  diameter  bein? 
74  inches.  The  firebox  is  radia'.ly 
stayed,  and  all  the  bolts,  except  those  in 


gtther  with  the  piston  heads  and  packing 
rings,  are  of  Ilunt-Spiller  gun  iron.  The 
same  material  is  used  for  the  pedestal 
shoes  and  wedges. 

The  tender  has  capacity  for  7,000  gal- 
lons of  water  and  12  tons  of  coal.  The 
tender  frame  is  of  cast  steel,  as  are  also 
the  truck  side  frames  and  truck  bolsters. 
The  wheels  are  of  forged  steel. 

The  following  are  the  general  dimen- 
sions : 

Track  gauge — 4  ft.,  S'A  ins. 

Cylinders — 24  ins.,  x  28  ins. 

Valves — Balanced  Piston. 

Boiler — Type,  straight:  material,  steel; 
diameter,  74  ins.;  thickness  of  sheets, 
13/16  ins.;  working  pressure,  185  lbs.; 
fuel,  soft  coal ;   staying,  radial. 

Fire  Box— Material,  ,-^teel;  length.  108 
ins.;  width,  66  ins.;  depth,  front.  74  ins.: 
depth,  back.  71  ins.;  thickness  of  sheets, 
sides,  5/16  ins. ;  thickness  of  sheets,  back. 
5/16  ins. ;  thickness  of  sheets,  crown,  ^i 
in.;  thickness  of  sheets,  tube.  'A  in. 


i;.Tldwm    i.oc.nv  t.vr    \\    rks.   Builders. 

ins. :  diameter,  center,  66  ins. ;  journals, 
10  ins.  .\  12  ins. 

Engine  Truck  Wheels  —  Diameter, 
front,  33  ins.:  journals.  6  ins.  \  10  ins.; 
diameter,  back,  42  ins.;  journals.  S  ins.  x 
12  ins. 

Wheel  Base— Driving.  12  ft..  10  ins.; 
rigid,  12  ft..  10  ins. :  total  engine,  32  ft., 
8  ins. ;  total  engine  and  tender,  64  ft.,  1  in. 

\\"eisht— On  driving  wheels.  151,200 
lbs. ;  on  truck,  front,  48.800  lbs. :  on  truck, 
back.  40.000  lbs.;  total  engine.  240.000  lbs.; 
total  engine  and  tender,  about  375.000 
lbs. 

Tender — \\heels,  number.  S :  wheels, 
diameter,  33  ins.;  journals,  Sy^  ins.  x  10 
ins. :  tank  capacity,  7.000  gals. ;  fuel  ca- 
pacity. 12  tons;  service,  passenger. 

Engine  equipped  with  Schmidt  supcr- 
liiater.     Superheating  surface.  709  sq.  ft. 


Filling  Holes  in  Castings. 

Defects  in  castings  may  be  filled  with 
a  paste  made  of  2  lbs.  of  iron  borings, 
\'fi  lbs.  of  dextrine  and  H  lb.  of  litharge, 
tlie  whole  mixture  being  colored  with 
la!ii|iblack  to  the  desired  shade.  The  iron 
borings  should  be  sifted.  .After  the  parts 
are  thoroughly  mixed,  add  enough  water 
to  make  a  paste.  This  is  applied  to  the 
detcit?  and  blow-holcs  with  a  putty  knife. 
When  the  paste  has  dried  thoroughly,  it 
can  be  machined  just  as  the  ]iiet3l. 


170 


RAILWAY  AND  LOCOMOTIVE  ENGINEERING 


May,  1913. 


Catechism  of  Railroad  Operation 


Questions  and   Answers. 
Second  Series. 

{Continued  from  fdiV  133.) 

Q.  18.  What  efffct  would  a  leaky  rub- 
ber seated  check  valve  in  the  emergency 
c;:p  of  the  dislril>uting  valve  have  on  the 
oiieralion  of  the  brakes? 

.■\.  .\  leaky  rnblier  seated  check  valve 
would  not  materially  affect  the  operation 
of  the  brake  except  in  the  event  of  an 
over  reduction  in  service  or  when  the 
brake  i?  used  in  emergency.  In  the  event 
of  an  over  reduction  the  emergency  slide 
valve  W'lidd  uncover  port  J  and  allow 
brake  cylinder  air  to  flow  into  the  brake 
pipe,  which  might  raise  the  equalizing 
piston  and  blow  out  through  the  lirake 
pipe  exhaust  or  in  emergency  out  through 
the  direct  exhaust  at  the  brake  valve. 

Q.  19.  What  cflfect  would  a  broken 
application  cylinder  pipe  have  on  the  op- 
eration of  the  brakes,  and  how  should  it 
be  treated? 

.•\.  \\'hen  the  application  cylinder  pipe 
breaks  it  cuts  off  all  communication  be- 
tween tiie  indeiiendcnt  brake  valve  and 
the  application  cylinder;  therefore,  the 
brakes  cannot  be  applied  or  released  with 
the  independent  Iirake  valve.  This,  how- 
ever, does  not  affect  the  operation  of  the 
brake  with  the  automatic  brake  valve. 
providing  the  broken  pipe  is  plugged  up ; 
therefore  plug  the  pipe  towards  the  dis- 
tributing valve  end  and  operate  the 
brakes  with   the  automatic. 

Q.  20  What  effect  would  a  broken  dis- 
tributing valve  siipply  pipe  have  that  is 
the  upper  pipe  on  the  left? 

A.  This  would  render  the  engine  and 
tender  brake   inoperative. 

Q.  21.  What  can  and  should  ho  done 
in  the  event  of  a  breakdown  of  this  kind? 

.■\.  Ordinarily  the  broken  pipe  should 
be  plugged  cither  by  turning  the  cut-out 
cock  or  stopping  it  up  in  suuie  other 
manner  towards  the  main  drum  end  and 
procee  I  without  the  engine  lirakes.  In 
the  event,  however,  of  it  being  absolutely 
necessary  to  use  the  driver  brakes,  re- 
move the  application  cylinder  cap  and  ap- 
plic.ition  valve  cap,  take  out  tl.e  applica- 
tion valve  an<I  pin,  and  then  remove  the 
application  piston;  next  rcpl.ue  the  caps 
and  plug  the  iirake  cylinder  i\hausi  ;  then 
operate  the  brakes  with  the  independent 
brake  valve  as  a  straight  air   valve 

Q  22.  What  efTect  woubl  a  V>roken 
Irake  pipe  to  the  distributiiu-  valv.-  have 
nn  tlie  operation  of  the  brak.  . 

.\.  This  would  prevent  tin  charging 
'f  the  pressure  ch.imber  and  W"-M  there 
f>ire  prcvrnr   the  operation  of  ti  ■    '■r.ike- 


..1  tile  engine  and  tender  with  the  auto- 
matic brake  valve.  In  order  to  operate 
the  brakes  on  the  engine,  plug  the  pipe 
toward  the  train  end,  release  the  brakes 
w  ilh  the  independent  brake  valve.  When 
it  is  desired  to  set  the  brakes  place  the 
handle  of  the  independent  brake  valve  in 
application  position  which  will  apply  the 
brakes  on  the  engine,  the  brakes  on  the 
train  being  operated  in  the  usual  manner 
with  the  automatic.  In  releasing  the 
brakes  the  handle  of  the  independent 
must  remain  in  full  release  position  Some 
little  time,  as  the  air  from  the  jiressure 
chamber  and  application  cylinder  will 
have  to  be  exhausted  out  through  the 
brake  valve  in  order  to  release  the 
brake. 

Q.  23.  What  effect  would  a  broken  brake 
cylinder  pipe  have,  and  when  would  it 
be   indicated' 

.\.  .-V  l)rokcn  brake  cylinder  pi|ie  will 
usually  prevent  the  apiilying  of  a  part  or 
all  of  the  brake  cylinders,  depending 
upon  where  the  pipe  breaks.  The  atten- 
tion of  the  engineer  will  first  be  called  to 
a  broken  brake  cylinder  pipe  in  starting 
to  make  a  stop;  this  is  due  to  the  fact 
that  when  nmning  along  the  road  the 
broken  pi|)e  would  not  affect  the  air 
|.ressure  in  :iuy  manner,  but  in  attempting 
to  apply  the  brakes  as  soon  as  the  ap- 
plication piston  and  slide  val\c  were 
moved  over  far  enough  to  make  an  opcn- 
irg  from  the  main  reservi>ir  to  the 
brake  cylinder  the  red  hand  mi  tlie  .\o. 
1   gage   would  commence  to   fall. 

Q.  24.  In  the  event  of  a  broken  brake 
cylinder  pipe  what  slioubl  the  enginec-r 
d.:  in  order  to  make  stops  without  losing 
his  pressure? 

A.  In  order  to  make  the  stops  without 
losing  time  when  it  is  desired  to  apply 
the  brakes  the  engineer  should  hold  the 
handle  of  tlie  independent  brake  valve  in 
full  release  position;  this  will  prevent 
building  up  a  pressure  in  the  application 
cylinder.  The  application  piston  will, 
therefore,  not  move  over,  and  main  reser- 
voir air  will  l]c  prevented  from  escaping 
out  through  the  broken  pipe.  It  must  be 
understood,  however,  that  the  br.akes  will 
noi   apply  on   the  engine. 

Q.  2.i.  What  should  be  done  in  the 
event  of  the  main  reservoir  pipe  breaking 
ofl'   near   the   automatic   brake    valve? 

.\,  Plug  up  the  ends  of  the  broken 
pipe  as  tight  as  possible,  especially  the 
(ltd  towards  the  brake  v.ilve.  and  run 
with  the  brake  valve  in  running  position. 
Ir.  case  the  br.ikc  pipe  pressure  raises  the 
rotary  valve  the  handle  of  the  brake  valve 
lan   be  moveil   from   full   release   position 


toward  running  position  until  the  warn- 
ing port  stops  blowing.  In  this  position 
cavity  F  in  the  rotary  will  connect  port 
D,  which  is  the  feed  valve  port,  with  port 
B  leading  to  the  train  line.  In  this  po- 
sition air  from  the  train  line  will  also 
pass  up  through  port  .'\  in  the  rotary, 
preventing  the  rotary  from  raising.  The 
brakes  must  be  released  from  running 
position;  this  will  also  render  the  excess 
pressure  governor  inoperative.  The  high 
pressure  governor  will  therefore  have  to 
be  adjusted  to  control  the  pump  at  the 
desired  pressure. 

Q.  26.  What  should  be  done  if  the 
brake  pipe  is  broken  between  the  engine 
and  tender  in  such  a  manner  that  the  air 
cannot  pass  through  the  regular  connec- 
tions  to   the   train? 

A.  Plug  up  the  broken  pipe  next  the 
engine.  If  the  engine  is  equipped  with 
the  whistle  signal,  connect  the  signal  line 
hose  at  the  pilot  to  the  brake  pipe  hose, 
then  connect  the  signal  line  hose  to  the 
train  pipe  hose  on  the  tender  and  operate 
the  brakes  in  this  manner.  This  will 
prevent  the  use  of  the  signal  equipment 
on  the  train. 

Q.  27.  Suppose  the  brake  pipe  was 
broken  between  the  br.ike  valve  and  the 
main  brake  pipe  line ;  for  example,  that 
part  of  the  pipe  leading  from  the  brake 
valve  down  to  the  main  line,  could  the 
brakes  be  operated  on  the  train  by  the 
independent  brake  valve  in  the  event  of 
a  break-down  of  this  kind ' 

A.  There  are  several  ways  in  wdiich  it 
might  be  possible  to  operate  the  train 
brakes  with  the  independent  brake  valve 
if  a  real  case  of  emergency.  The  first 
method  would  be  to  plug  up  the  broken 
pipe  and,  in  the  event  of  the  quick-action 
cap  being  used,  remove  the  emergency 
valve  and  check  valve,  cut  out  the  driver 
brakes  and  lender,  adjust  the  reducing 
valve  to  70  lbs.,  then  place  the  handle  of 
the  independent  brake  valve  in  service 
position  and  hold  it  tiiere.  This  will 
maintain  70  lbs.  pressure  in  the  applica- 
tion cylinder,  which  will  force  the  appli- 
cation piston  and  sliile  valve  over  and 
charge  up  the  brake  pipe  through  the  ap- 
plication valve  down  through  port  M  and 
up  through  the  quick-acticm  cap  to  the 
train  line.  When  it  is  desired  to  set  the 
brakes,  place  the  handle  of  the  independ- 
ent brake  valve  in  release  position  and 
reduce  the  pressure  in  the  application 
cylinder.  The  pressure  on  the  opposite 
side  of  the  piston  will  force  the  applica- 
tion piston  to  release  position,  opening 
the  exhaust  and  allowing  brake  pipe  air 
to  How  to  the  atmosphere,  thus  applying 
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the  brakes.  In  order  to  release  the  l)rake 
again,  the  handle  of  the  independent 
brake  valve  must  be  placed  in  application 
position.  The  second  method,  the  reduc- 
ing valve  must  be  adjusted  the  same  as 
described  in  the  first  method,  and  the  in- 
dependent brake  valve  operated  m  the 
same  manner,  but  instead  of  charging  the 
brake  pipe  as  described  in  the  lirst  method 
we  will  now  couple  the  brake  cylinder 
hose  on  the  engine  to  the  brake  pipe  hose 
or  the  tender  and  operate  the  brakes. 
The  driver  brakes  on  the  engine  must 
also  be  cut  out  and  the  brakes  operated 
the  same  as  before.  It  must  be  under- 
stood, however,  that  this  is  not  recom- 
mended for  general  practice,  but  is  merely 
a  mat,tcr  of  answering  the  question  wliich 
the  writer  has  heard  frequently  asked. 

Q.  28.  How  would  you  test  for  leaks 
in  the  distributing  valve  release  pipe  and 
determine  whether  the  leak  is  between 
the  distributing  valve  and  the  independent 
brake  valve  or  between  the  independent 
and  the  automatic  brake  valve? 

A.  Apply  the  brake  with  the  automatic 
brake  valve  and  place  the  valve  in  lap 
position.  If  the  brake  releases  wliile  the 
valve  is  in  this  position  it  denotes  a  leak 
in  the  application  cylinder  pipe  or  appli- 
cation cylinder  cap.  If  the  brake  does 
iiot  release  with  the  brake  valve  in  tliis 
position,  then  place  the  independent  brake 
valve  in  lap  position  and  the  autoiiiatic 
in  holding  position.  If  the  brake  then 
releases  there  is  a  leak  in  the  distributing 
valve  release  pipe  between  the  independ- 
ent brake  valve  and  the  distributing  valve. 
If  the  brake  does  not  release  with  tlie 
valves  in  this  position,  then  place  the 
handle  of  the  independent  brake  valve  in 
running  position.  If  the  brake  then  re- 
leases there  is  a  leak  in  that  portion  of 
the  release  pipe  between  the  independent 
and   automatic   brake   valve. 

Q.  29.  What  should  be  done  in  the 
event  of  a  broken  reducing  valve  pipe  be- 
tween the  independent  brake  valve  and 
the  reducing  valve? 

A.  Slack  off  on  the  adjusting  screw  of 
the  reducing  valve  until  the  valve  assumes 
closed  position.  This  will  prevent  the 
loss  of  main  reservoir  air.  In  the  event 
of  the  rotary  valve  raising  during  an 
automatic  application  the  handle  of  the 
independent  brake  valve  can  be  placcl  in 
slow  application  position.  It  must  lie 
f.nderstood,  however,  that  this  renders 
the  independent  brake  valve  inoperative, 
but  does  not  interfere  in  any  way  with 
the  automatic  operation.  This  will  also 
prevent  the  operation  of  the  whistle 
signal. 

Q.  30.  What  effect  would  it  have  on 
the  operation  of  the  brakes  in  the  event 
of  the  feed  valve  pipe  breaking  betv\cen 
the  feed  valve  and  the  automatic  brake 
valve  ? 

A.  This  would  cause  a  reduction  in 
brake  pipe  pressure  and  would  possibly 
apply  the  brakes  unless  the  engineer  aited 


quickly.  It  would  also  reduce  the  press- 
ure above  the  diaphragm  of  the  e.\cess 
pressure  governor  and  stop  the  pump.  In 
order  to  operate  the  brakes  it  will  be 
necessary  to  slack  off  on  the  feed  valve 
until  the  valve  assumes  closed  position 
and  plug  up  the  end  of  the  feed  valve  pipe 
next  the  brake  valve.  Also  screw  down 
on  the  excess  pressure  governor  until 
that  governor  is  out  of  commission,  and 
adjust  the  high  pressure  governor  to  not 
more  than  90  lbs.  or  whatever  pressure 
it,  desired  in  the  train  line  according  to 
the  class  of  service ;  then  disconnect  the 
distributing  valve  release  pipe  between 
the  automatic  and  independent,  and  carry 
the  brake  valve  in  release  position,  when 
the  brakes  can  be  operated  successfully. 
The  object  in  disconnecting  the  distribut- 
ing valve  release  pipe  is  to  prevent  any 
leakage  into  the  application  chamber  or 
cylinder,  applying  the  engine  brakes,  in 
view  of  the  fact  that  full  release  position 
ii  a  holding  position.  In  the  event,  how- 
ever, of  it  becoming  necessary  to  hold  the 
brakes  applied  on  the  engine  while  releas- 
ing the  brakes  on  the  train,  the  independ- 
ent brake  valve  can  be  placed  in  lap 
position. 


Questions  and  Answers 
For  Car  and  Air  Brakemen. 

Q.  1.  With  the  quick  service  K  triple 
valves,  how  is  the  service  application 
quickened  over  the  application  made  by 
the  old  type  H  triple  valve? 

A.  In  applying  the  brakes  the  service 
applications  with  the  old  type  quick  ac- 
tion triples  it  was  necessary  for  all  the 
air  that  was  taken  out  of  the  brake  pipe 
during  the  reduction  to  pass  out  through 
the  brake  pipe  exhaust ;  therefore,  in  tlie 
event  of  a  long  train  the  air  had  to  flow 
through  the  entire  length  of  the  brake 
pipe.  This  caused  the  application  of  the 
brakes  to  be  very  slow,  as  it  must  be 
borne  in  mind  that  the  air  from  the 
auxiliary  cannot  flow  into  tlie  lirake  cyl- 
inder any  faster  than  the  reduction  is  be- 
ing made  from  the  brake  pipe.  On  the 
other  hand,  when  the  quick  service  triple 
is  being  used  each  triple  valve  throughout 
the  entire  length  of  the  train  moves  to 
quick  service  position,  thereby  venting  a 
portion  of  brake  pipe  air  into  the  brake 
cylinder.  For  e.xample.  suppose  we  had 
50  cars  in  the  train,  there  would  be  50 
reductions  made  from  the  brake  pipe  by 
tlie  triple  valve  and  one  at  the  brake 
valve,  which  would  mean  that  51  reduc- 
tions had  been  made  instead  of  one,  as 
with  the  former  triples. 

Q.  2.  Is  there  any  material  difference 
in  the  operation  of  the  K  triple  valves  in 
emergency  position  over  and  above  the 
older  types  of  quick  action  triples? 

A.  No.  The  operation  of  the  K 
triple  valve  is  precisely  the  same  as  the 
quick  service  feature  does  not  register  in 
emergency  position. 


(J.  3.  In  the  event  of  releasing  the 
brakes  on  a  train  of  cars  titte'd  with  the 
two  different  kinds  of  triples,  namely  the 
K  and  the  H,  what  different  results  will 
be  obtained? 

A.  The  results  that  will  be  obtained 
will  no  doubt  differ  to  some  extent,  de- 
pending upon  the  location  of  the  triples 
in  the  train  as  all  K  triples  valves  within 
a  radius  of  30  cars  will  in  all  probability 
assume  retarded  release  position,  while 
the  H  triples  will  move  to  full  release 
position ;  therefore,  in  the  event  of  a 
number  of  H  triples  valves  being  placed 
ahead  of  the  K  triple  valves  it  is  pos- 
sible that  the  slack  might  have  a  tendency 
to  run  out.  The  better  practice  under 
these  conditions  would  be  to  come  to  a 
full   stop  before  releasing  the  brakes. 

Q.  4.  What  action  of  the  air  is  neces- 
sary to  cause  the  K  triple  valves  to  as- 
sume retarded  release  position,  and  in 
what  part  of  the  train  will  this  take  place 
and  why  is  it  impossible  to  cause  these 
triples  to  assume  retarded  release  on  a 
train  at  the  rear  end? 

A.  In  order  to  force  the  triples  to  re- 
tarded release  position,  it  is  necessary' 
that  the  brake  pipe  pressure  be  raised  at 
least  three  pounds  above  the  pressure  in 
the  auxiliary.  The  reason  why  this  can- 
not be  accomplished  at  the  rear  of  a 
train  of  any  considerable  length  is  due 
to  the  fact  that  the  friction  of  the  air 
in  the  pipe  prevents  the  air  from  flowing 
back  and  causing  a  sudden  raise  of  brake 
pipe  pressure  any  farther  away  from  the 
engine  than  above  30  cars. 

Q.  5.  What  causes  the  triple  to  move 
to  quick  service  position  is  in  the  amount 
of  reduction  that  is  made  from  the  brake 
pipe  or  the  length  of  time  that  it  requires 
to  make  the  reduction  that  causes  these 
triples  to  assume  quick  service  position? 

A.  It  is  the  rate  of  reduction  that 
causes  the  triples  to  assume  quick  service 
position,  and  not  the  amount  of  the  re- 
duction. On  the  other  hand,  it  is  the 
volume  of  air  in  the  brake  pipe  that  reg- 
ulates the  time  required  to  make  a  given 
reduction  from  the  brake  pipe ;  therefore. 
it  must  be  borne  in  mind  that  the  length 
"f  the  train  determines  the  volume  in  the 
brake  pipe  as  the  longer  the  train  the 
s.'reatcr  is  the  volume.  The  opening  at 
•J'.c  brake  valve  being  the  same  for  long 
.'iid  short  trains. 


To  Clean  the  Surface  of  a  Whetstone. 

The  uncovered  whetstone  >oon  lakes 
HI  a  gloss  from  dust  particles  that  col- 
lect on  it.  This  smooth,  gl.>ssy  sirtacc 
ran  be  easily  removed  by  applying  ;>..\v- 
(lered  pumice  to  the  stone  just  1  ei^'rc 
using  it.  This  treatment  removes  the 
grit,  and  the  knife  blade  will  be  polished. 
.\t  the  same  time  it  is  quickly  erciiind  to 
a  pood  edge,  Tlie  powder  can  be  kept 
ready  for  use  in  a  facc-pnwder  ran  with 
a  shaker  top. 
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Questions  Answered 

BLOW     l.N     BY-TASS     VALVE. 

N.  A.  B.,  Essex,  Mont.,  asks.— Is  there 
anj'  way  to  find  a  blow  for  a  by-pass  valve 
on  a  Mallet  engine?    A.  Place  the  engine 
on   either   lop   or   bottom   quarter   on   the 
side  to  be  tested.    Now  place  reverse  lever 
first   in   either   full   gear   forward  or   full 
gear  back;  and,  with  the  Baldwin  type  of 
locomotive,  open  the  starting  valve.    With 
the    American    type    of    locomotive,    open 
the  main  throttle.    This  will  admit  steam 
to  one  end  of  the  low  pressure  cylinder. 
If  the  by-pass  valve  at  that  end  is  either 
stuck  or  broken,  it  will  allow  part  of  the 
steam  to  pass  tlirough  the  by-pass  valve 
into  the  other  end  of  the  cylinder;  from 
thence  through  the  exhaust  port  and  out 
of   the   stack,   causing   a  blow   similar   to 
broken  cylinder  packing  or  broken  valve 
scat.     It   can   also   be   detcrinined,    when 
running,  by  a  blow  occurring  between  ex- 
hausts; as.  for  instance,  if  but  cnc  of  the 
bv-pass   valves   was    stuck-up   or   broken, 
you    would    have    tlircc    normal    exliausts 
at  the  stack   and  one  blow.     If  botli   by- 
pass valves  on  one  side  were  slnck-up  or 
broken,  however,   there  would   be  a  con- 
tinuous blow   at   the   stack.     The  broken 
valve  can  be  located  by  testing  as  above; 
and  when  the  engine  is  placed  in  the  po- 
sition  where  the   blow   occurs,   place   the 
reverse  lever  in  the  opposite  corner.     If 
the  blow    stops,   it   will   indicate   that   the 
defective  valve  is  at  that  end  of  the  cylin- 
der that  was  in  communication  with   the 
steam   chest    pressure   through   the   ports, 
when  the  lever  was   in   its   first   position  ; 
as,  for  instance,  say  that  the  test  was  be- 
ing  made    for   a    defective    by-pass    valve 
at  the  riglU  hnv  pressure  cylinder,  and  the 
locomotive    was    spotted    with    the    main 
crank  pin  upon  the  upper  c|\iartcr.     \ow. 
if  the  blow  occurs  with  tlie  reverse  lever 
in  the  forward  corner  but  not  in  the  back 
corner,  it  is  evident  that  the  back  by-pass 
valve    on    that    side    is    either    stuck    or 
broken.    After  locating  the  defective  valve, 
take  off  the  valve  cap,  remove  the  valve, 
and    if   it   was   simply   stuck,   clean   it   oflf 
thoroughly;  oil  it  witli  headlight  oil,  and 
replace   it.     If   the   valve   is   broken,   and 
broken  in  such  a  manner  that  it  will  still 
make  a  seat  if  blocked  <lowm,  block  it  in 
place,  holding  it  with  the  valve  chamber 
cap.     If  it  is  so  broken,  however,  that   it 
can   not    scat,    either   slip    a    blind    gasket 
between    the   by-pass   valve   chamljer   and 
the    port    communicating    to    the    steam 
port;    or,    with    some    types    of    by-pass 
valves,   slip  a  blind  g.isket   into   the   con- 
necting steam  pipe. 


600  feet,  what  tonnage  should  be  de- 
ducted for  above  conditions,  train  run- 
ning at  a  speed  of  20  miles  per  hour? 
A.— When  a  train  is  hauled  up  a  grade, 
the  resistance  is  increased  by  lifting  the 
train  against  gravity.  One  mile  equals 
5.280  feet,  and  if  the  grade  be  one  foot 
per  mile,  the  extra  pull  necessary  to  lift 
a  ton  of  2,000  pounds  will  be  2,000  H- 
5,280  =  .3788.  Therefore,  the  total  re- 
sistance due  to  grade  in  pounds  per  ton 
of  2,000  pounds,  the  rise  in  feet  per  mile 
must  be  multiplied  by  .3788.  If  the 
grade  is  expressed  in  feet  per  hundred 
a  per  cent.,  the  resistance  in  pounds  per 
ton  will  be  2000  -=-  100  =  20  pounds  for 
each  per  cent,  of  grade.  The  resistance 
owing  to  curves  amounts  to  from  .7  to 
1.0  pound  per  ton  per  degree  of  curva- 
ture, the  lower  figure  being  used  on  large 
capacity  cars,  and  the  higher  figure  for 
small  capacity  cars,  as  in  the  latter  case 
there  are  more  wheels  and  axles  per  ton 
of  weight  than  in  the  former.  A  four 
per  cent,  curve  would  therefore  require 
an  increased  tractive  effort  equal  to  3  or 
4  pounds  per  ton.  Assuming  that  6 
pounds  of  tractive  effort  per  ton  will 
inove  a  train  of  cars  on  a  level,  straight 
road  at  20  miles  per  hour,  and  this 
ainount  has  been  generally  acknowl- 
edged to  be  nearly  correct,  the  amount 
added  on  account  of  a  grade  of  one  foot 
per  mile  and  a  curve  of  four  per  cent, 
would  require  a  tractive  effort  of  6  -f- 
.3788  -f  4  =  10.3788.  Therefore,  as 
10.3788  is  to  6  so  is  800  tons  to  462.5  tons. 
If  on  the  other  hand  the  grade  is  ex- 
pressed in  feet  per  hundred  and  one  per 
cent,  of  5,280  feet  being  52.80  per  mile, 
20  pounds  will  have  to  be  added  instead 
of  .3788  or  6  -j-  20  -t-' 4  =  30.  There- 
fore, as  30  is  to  6,  so  is  800  tons  to  160 
tons.  The  length  of  a  grade  or  curve  does 
not  niatcriallv  affect  these  calculations. 


properly  adjusted  there  is  little  or  no  loss 
from  back  pressure  for  the  reason  that  by 
the  time  the  piston  has  nearly  reached 
the  end  of  the  stroke  the  volume  of  steam 
admitted  to  the  cylinder  has  become  re- 
duced in  pressure  so  that  it  is  only  a  little 
;d)ove  the  pressure  of  the  atmosphere. 
W  hen  the  valve  opens  to  the  exhaust  port 
tlie  exhausted  steam  readily  hnds  its  way 
to  the  outer  air.  the  only  back  pressure 
being  the  pressure  of  the  atmosphere. 
Indicator  cards  show  the  amounts  of 
pressure  at  the  different  points  very 
clearlv. 


(;u APF.s  ANii  rr-RVFS. 
G.  F.  L.,  Sorcl,  Oueliec,  writes: 
Given  the  tractive  for<  <  <f  an  engine  as 
800  tons,  the  rate  of  gr.idc  one  per  cent., 
the  degree  of  cnrve  four  pir  cent  .  length 
of  grade  2,.S00  feet,  and   !.nt.'th  of  curve 


INJF.CTOnS      AND     HACK      I'KKSSfKi:- 

J.  1'.  1-Ieyser,  Macon,  Ga.,  asks.— (1) 
Arc  there  any  injectors  that  operate  auto- 
matically? That  is  will  the  injector  start 
itself  when  the  water  falls  in  the  boiler 
to  a  certain  level?  (2)  ,'\re  there  any 
valve  motions  in  use  wdiere  separate 
valves  are  used  for  the  exhaust?  I  un- 
derstand that  there  is  considerable  loss 
from  back  pressure  as  the  exhaust  steam 
has  to  pass  through  the  same  port  that  it 
entered  the  cylinder,  and  the  port  has  to 
open  before  the  steam  has  finished  its 
work.  A.  No.  Devices  of  this  kind  are 
in  use  in  water  heaters  wdiere  the  pressure 
is  only  a  few  pounds,  but  they  could  not 
be  operative  in  high  pressure  boilers. 
(2)  In  compound  locomotives,  valves 
are  in  use  th.it  open  to  receive  the  steam 
that  has  passed  through  the  high  pressure 
cylinder,  the  steam  so  exhausted  or  reduced 
in  pressure  being  then  conducted  to  and 
through  the  low  pressure  cylinder  before 
being  finally  exhausted  to  the  open  air. 
In   simple   engines   where  the   valves   are 


WATER  BRAKE. 

G.  II.  S.,  Northfield,  Vt.,  w^rites: 
Would  you  please  explain  the  proper 
way  to  handle  the  La  Chatelier  water 
brake  in  mountain  service?  I  have  used 
the  brake,  but  perhaps  not  correctly. 
.\. — Numerous  attempts  have  been  made 
lo  utilize  the  reversed  engine  as  a  brake 
for  stopping  the  train,  and  even  by  this 
means  to  save  some  of  the  power  lost  in 
stopping.  Chatelier,  an  eminent  French 
engineer,  experimented  for  many  years 
on  this  mechanical  problem.  His  method 
was  to  inject  a  jet  of  water  into  the  ex- 
haust pipe,  which  supplied  low-tension 
steam  to  the  cylinder,  instead  of  hot  gas 
or  air  coming  througli  the  smokebox. 
This  was  pumped  back  into  the  boiler  on 
the  return  stroke.  Thus  tlie  act  of  stop- 
ping a  train  was  used  to  compress  a 
quantity  of  steam,  converting  the  work  of 
stopping  into  heat,  which  was  forced  into 
the  boiler  and  retained  to  aid  in  getting 
the  train  into  motion  and  speed  again. 
The  Chatelier  brake  was  not  a  marked 
success.  In  the  absence  of  high-power 
brakes,  it  met  with  some  applications  in 
Europe.  It  has  been  used  on  some  of  the 
mountain  roads  in  .America  under  the 
name  of  the  w'atcr  brake,  as  an  auxiliary 
to  the  automatic  brake. 

LEAKY    U(iT.\RY    VALVE. 

N.  J.  R.,  Lakeland,  Mich.,  writes; 
What  is  the  effect  of  a  leaky  rotary  valve 
in  the  HC  brake  valve?  .-\.— The  effect 
depends  upon  the  amount  of  leakage  past 
the  valve  seat,  and  the  amount  of  leak- 
age from  the  brake  pipe,  and  in  a  meas- 
ure, upon  the  condition  of  the  distrib- 
uting valve.  If  rotary  valve  leakage  ex- 
ceeds brake  pipe  leakage,  the  effect  will 
tc  to  increase  the  brake  pipe  pressure, 
r.nd  after  an  application  of  the  automatic 
valve  and  return  to  lap,  if  the  brake  pipe 
pressure  rises  faster  than  it  can  flow 
IMSt  the  equalizing  valve  packing  ring 
into  the  pressure  chamber,  the  equalizing 
\alve  will  likely  be  forced  to  release  po- 
sition, but  the  brake  will  not  release  from 
ibis  cause  alone,  as  the  release  pipe  is 
closed  with  the  valve  handle  in  lap  po- 
sition. 

Should  the  equalizing  valve  be  moved 
to  release  position  about  the  time,  or  at 
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the  instant,  llie  application  piston  is  in 
application  position  supplying  brake  cylin- 
der leakage,  a  momentary  sharp  cxliaust 
of  brake  cylinder  pressure  from  the  dis- 
tributing valve  may  occur. 


should  be  used  and  the  train  should  not 
be  moved  until  the  brake-pipe  pressure 
can  be  maintained  with  the  brake  valve 
handle  in  running  position. 


BROKEN    AIR    PIPE. 

W.  N.,  Princeton,  Ind.,  writes;  Is  a 
broken  reducing  valve  pipe  of  the  E.  T. 
brake  sutTicient  cause  for  an  engine  fail- 
ure, and  what  is  the  correct  method  of 
procedure  in  the  event  that  the  air  pipe 
is  broken  of?  in  passenger  service? 
A. — We  do' not  think  so.  If  the  reducing 
valve  pipe  breaks  ofT  while  running  along 
the  road  it  is  only  necessary  to  reach 
over  and  slack  ofl  the  adjusting  screw 
01  the  reducing  valve,  and  carry  the 
handle  of  the  independent  brake  valve 
in  lap  position.  After  an  automatic  ap- 
l.lication  you  can  release  the  engine  brake 
by  moving  the  independent  valve  to  ap- 
plication position.  In  case  there  was  a 
very  poor  spring  between  the  rotary 
valve  and  key  of  the  independent  valve, 
or  if  any  reason  the  rotary  valve 
is  lifted  off  its  seat  by  an  automatic  ap- 
plication, the  broken  pipe  can  be  plugged 
toward  the  independent  valve  and  the 
handle  carried  in  running  position,  and  if 
necessary  to  release  with  the  independent 
valve,  it  can  be  moved  to  its  release 
position. 

This  break  would  of  course  destroy  the 
signal  whistle  and  the  application  of  the 
independent   brake. 


BROKEN   RETURN    SPRING. 

W.  R.,  Jacksonville,  III.,  writes:  What 
is  the  easiest  way  to  renew  a  broken 
return  spring  in  the  S6  independent 
brake  valve?  A. — Remove  the  handle  and 
cover  screws,  the  cover  and  casing  screw, 
then  the  upper  clutch,  the  spring  casing 
and  the  broken  spring.  Put  the  lug  of 
the  lower  clutch  against  the  left  hand 
side  of  the  stop  pin  and  one  end  of  the 
new  spring  against  the  opposite  side  of 
the  lug,  from  the  pin.  Then  set  the  re- 
turn spring  casing  on  the  spring  in  a 
manner  that  the  upper  end  of  the 
spring  will  tit  in  its  abutment  in  the  in- 
side of  the  casing,  then  use  some  bent 
instrument  that  will  catch  both  lugs  on 
top  of  the  casing  and  wind  this  return 
spring  casing  hard  to  the  right  until  the 
slot  in  the  side  of  the  casing  is  in  register 
with  the  casing  screw  opening  in  the 
valve  body,  then  tighten  the  screw,  slide 
the  upper  clutch  on  the  rotary  key  and 
move  the  key  in  position  to  let  the  upper 
clutch  engage  the  lug  on  the  casing  after 
v.-hich  replacing  the  cover,  screws,  and 
handle,   completes  the  operation. 


POSITION     OF     BRAKE     VAI.\T,     HAXDIE. 

W.  W.  P.,  Newark,  0.,  writes.— Is  it 
good  practice,  or  is  there  any  advantage 
whatever  in  using  a  midway  position  at 
any  point  between  running  and  release 
position  of  the  H6  brake  valve,  in  order 
to  keep  the  pumps  running  when  the  S,  I", 
type  of  governor  is  in  use?  A.  The  posi- 
tion of  the  brake  valve  handle  you  refer 
to  is  not  a  recommended  practice,  and  we 
have  suggested  the  use  of  such  a  position 
in  the  event  of  a  supply  valve  piston  of 
the  feed  valve  sticking  shut  when  out 
along  the  line  of  road,  or  under  certain 
conditions  of  a  broken  feed  valve  pipe, 
so  that  it  would  be  unnecessary  to  dis- 
connect or  plug  the  excess  pressure 
operating  pipe  in  order  to  keep  the  pumps 
in  operation,  but  in  train  brake  manipula- 
tion, release  or  running  position  should 
be  used. 

In  coupling  to  a  long  train  of  uncharged 
cars,  the  engineer  may  wish  to  prevent 
tl'.e  "racing"  of  the  pumps  against  a  low 
air  pressure,  and  he  can  find  a  position 
midway  between  running  and  release  posi- 
tion in  which  the  excess  pressure  top  of 
the  governor  will  throttle  the  pumps  to 
the  desired  speed,  and  we  consi<ler  it  a 
good  practice,  provided  there  is  ample 
time  in  which  to  charge  the  train  in  this 
manner.  When  brake-pipe  pressure  is 
near     the     maximum     running     pi-;  in 


USE  OF  TRIPLE  VALVE. 

W.  G.  L.,  New  York,  N.  Y.,  asks:— 
Why  would  not  the  K-2  triple  be  as  satis- 
factory in  passenger  equipment  as  the 
more  complicated  triples  in  use?  A.  The 
improved  features  of  the  K-2  triple  valve 
are  intended  to  attain  the  nearest  possible 
approach  to  uniform  brake  operation  on 
long  freight  trains  and  cannot  be  success- 
fully used  in  place  of  passenger  triples 
because  their  port  openings  are  insufficient 
to  control  the  larger  volumes  of  com- 
pressed air  in  the  specified  length  of  time. 


PRESSURE    IN     AIR    PIPES. 

W.  R.,  Jacksonville.  111.,  writes:  What 
pipes  of  the  E.  T.  equipment  con- 
tain atmospheric  pressure  after  an  appli- 
cation of  the  independent  brake?  A. — 
The  branch  of  the  release  pipe  between 
the  brake  valves,  and  the  pipe  between 
the  "dead  engine"  fixture  and  its  -J^-inch 
cut-out  cock. 


ing  the  best  coating  for  belts  that  have  to 
be  cemented  at  the  joints.  The  subject 
is  important  for  belts  that  slip  are  as 
wasteful  of  power  as  a  slippery  locomo- 
tive. We  have  had  experience  with  sev- 
eral coatings  but  none  gave  so  much  sat- 
isfaction as  the  following: 

Take  a  good  glue,  add  American  isin- 
glass equal  parts  by  weight ;  place  the 
material  in  a  glue  pot  to  add  sufficient 
water  to  cover  the  whole.  Let  the  mix- 
ture soak  ten  hours,  then  bring  the  whole 
to  a  boiling  heat,  and  add  pure  tannin 
until  the  whole  appears  like  the  white  of 
an  egg.  Apply  warm.  Buff  the  grain  of 
the  leather  where  it  is  to  be  cemented, 
rub  the  joint  surfaces  solidly  together, 
let  it  dry  for  a  few  hours  and  the  belt 
will  be  ready  for  use. 

Tannin  or  tannic  acid  is  an  astringent 
substance  used  in  converting  hides  into 
leather  and  produces  a  surface  on  a 
cemented  belt  similar  to  the  original 
leather. 


LIFT  OF   AIR   VALVES. 

W.  R.,  Jacksonville,  III.,  writes: 
What  is  the  lift  of  air  valves  of  the 
Cross  Coinpound  pump?  A. — 3-32  all 
around  in  the  8^  compressor,  and  in  the 
lOH  compressor,  the  receiving  and  dis- 
charge valves  have  5-32  of  an  inch  and 
the  intermediate  valves  %. 


Good  Habits. 

Many  young  mechanics  think  that  they 
are  achieving  popularity  if  they  can  gain 
the  reputation  of  being  fast  in  their  work 
and  conversation.  That  has  ruined  many 
a  promising  career.  Rules  for  good  work 
fail  without  good  habits.  Good  habits 
are  the  physical  basis  of  good  work,  just 
as  love  of  work  is  its  soul.  Ruskin  says 
that  no  immortal  work  has  been  done  in 
the  world  since  tobacco  was  discovered. 
Of  course,  this  is  not  true,  but  the  mean- 
ing behind  it  is  true.  No  man  can  be  at 
his  best  whose  brain  is  inflamed  by 
drink  or  whose  nerves  are  shaken  by 
narcotics.  And  we  must  be  at  our  best. 
More  and  more  other  men  are  deter- 
mined to  be  at  their  best.  If  every  man 
is  not  at  his  best    ■  ■■  n  fault. 


New  Rule  in  Kansas. 

Kansas  is  greatly  given  to  the  rtgula- 
tion  of  railways,  although  the  State  en- 
joys a  magnificent  system  of  transporta- 
tion facilities  which  the  people  paid  noth- 
ing to  construct.  The  latest  regulation 
pending  is  a  bill  providing  that  when  two 
trains  approach  a  rrossing,  both  shall 
stop  and  neither  shall  go  ahead  until  the 
other  has  passed  by.  In  our  opinion  that 
involves  a  problem  in  train  nvivcment 
that  will  push  engineers  to  tin- r  wits'  end. 


Cementing  Belts. 
There  has  been  considerable  discussion 
in  the  mechanical  papers  lately  concern- 


Increase  in  Railroad  Earnings. 

The  total  revenues  of  the  r.iilro.ids  of 
the  United  States  for  1912  amoimtcd  to 
$2,923,936,937,  of  which  $2,033,474,191  was 
derived  from  freight  traffic.  Every  mile 
of  railroad,  according  to  the  report  of  the 
Interstate  Commerce  Commission,  earned 
a  net  income  above  all  expenses  of  f3.609 
lor  the  year,  an  increase  of  $163  over  the 
net  revenue  per  mile  of  line  for  1911. 
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Use  of  Intense   Heat. 

I 'mil  within  a  comparativi  Iv  iiLcnl 
period  all  ariificial  heat  was  pi'.duccfl  by 
some  .'sort  of  comlnistion,  the  mn~\  com- 
mon form  being  the  burning  of  carbon 
by  its  combination  with  oxygen  fnlil 
within  .1  comparatively  recent  p<:i'.il  ilic 
be^t     informed     persons     conccrniiur     llic 


manifestations  of  natural  iibenomena.  bo- 
1  lived  that  heat  was  a  subtle  Ihiiii  witb- 
■  ut  weight  which  emanated  from  lire  and 
various  other  sources.  The  general  intro- 
duction of  machinery  produced  phenom- 
ena that  set  scientific  investigators  search- 
ir;g  deeper  into  the  cause  of  certain  parts 
becoming  hot  without  any  connection 
nM\  the  processes  of  combustion.  When 
the  axle  of  a  car  became  hot  it  was 
natural  to  investigate  the  real  cause  and 
tliis  led  to  the  discovery  that  heat,  instead 
of  being  a  material  sulistance.  was  a  mode 
of  motion. 

The  names  i.A  the  apostles  of  engineer- 
ing science  who  took  the  lead  in  the  in- 
\estigation  of  heat  phenomena  ought  to 
be  familiar  to  all  intelligent  engineers. 
'1  here  were  speculations  concerning  heat 
among  the  learned  men  of  ancient  ligypt. 
Ijut  their  ideas  exerted  no  iiilluenee  upon 
modern  engineering  practice.  i  be  real 
revival  of  the  researches  that  resulted  in 
tlie  invention  of  the  steam  engine  began 
about  the  beginning  of  the  eighteenth 
century,  when  Mariotle,  a  French  physic- 
ist, discovered  that  the  pressure  of  a  gas 
varies  inversely  as  its  volume.  That  is 
bnown  as  the  Mariolte  law.  ,\liout  a 
century  later  Benjamin  Thompson,  an 
.•\merican  engineer,  discovered  and  proveil 
tl;c  immateriality  of  heat  and  denionstr.i- 
tcd  the  fact  that  heat  and  nuclianical 
work   are   mutually   convertilile. 

That  discovery  made  by  Thompson 
paved  the  way  to  the  utilizing  of  water 
powers  such  as  Niagara  Falls  for  the 
conversion  of  mechanical  power  into 
heat,  which  has  effected  a  revolution  in 
many  industrial   processes. 

Industrial  processes  are  now  carried  on 
by  the  power  provided  by  Niagara  Falls 
that  seem  almost  miraculous  and  would 
have  been  regarded  as  impossibilities  only 
a  few  years  ago.  Among  the  modern 
miracles  done  at  Niagara  are  the  manu- 
facture of  carbide  of  calcium  for  acety- 
lene gas,  the  grinding  of  carborundum 
from  ordinary  carbonaceous  materials,  the 
production  of  graphite  which  is  reported 
to  be  better  than  the  natural  product,  the 
extraction  of  refractory  metals  from  their 
ores,  the  elimination  of  phosphorus  from 
metals,  and  its  admixture  into  .irticles 
of  commerce  are  examples  of  the  new 
industries  made  possible  by  utilizing  tlie 
immense  power  of  Niagara  Falls. 

The  scientific  engineering  chemists  who 
are  carrying  on  that  work,  have  also 
made  many  metallic  alloys  which  could 
not  be  tiscd  a  few  years  ago  owing  to 
the  great  expense  of  their  production 
Ten  years  ago  sodium  was  a  curiosity 
tliat  cost  sixty  cents  an  ounce  and  is  now 
produced  by  the  use  of  electrical  heat 
so  easily  that  it  is  sold  for  twenty-five 
cents  a  pound.  Ry  tlie  same  po\\<r 
mercurial  nitrates  may  be  produced  in 
bulk. 

Thermit,  another  product  of  the  elec- 
tric  arc    so   produces   intense   heat    which 


is  now  used  to  a  considerable  extent  in 
railway  repair  shops  for  the  welding  of 
frames  and  other  parts  of  rolling  stock. 
The  inventor  of  this  substance  discov- 
ered that  aluminum  has  a  great  affinity 
for  oxygen.  To  make  use  of  the  affinity 
he  mixed  granulated  aluminum  with  ox- 
ide of  iron.  A  small  quantity  of  mag- 
nesium filings  was  placed  on  top  I'f  the 
mixture  and  heat  applied,  when  immedi- 
ately a  mass  of  molten  iron  was  seen 
boiling  at  a  temperature  of  5,400  degrees 
Fahrenheit,  a  temperature  seldom  at- 
tained before  that  experiment  was  made, 

A  striking  e.xamplc  of  the  wonderful 
work  done  by  thermit  is  mentioned  by 
William  Allan  Sutherland  in  an  article 
contributed  to  Chambers  Journal.  In  the 
Thames  Iron  Works  and  Shipbuilding 
Works  a  fractured  frame  32  feet  by  14 
feet  and  about  10  t'^ns  in  weight  w-as  suc- 
cessfully repaired  by  the  thermit  process 
and  a  lower  post  of  suction  10-)4  by  7->4 
inches  was  joined  to  the  main  frame.  The 
fracture  was  opened  out  about  IJ4  inches 
so  that  the  molten  material  might  flow  be- 
tween and  around  the  two  ends  to  be 
welded.  A  mould  of  sand  was  placed 
round  the  fracture  ami  the  broken  ends 
were  made  red  hot  in  a  special  furnace. 
'J'lien  a  crucible  containing  about  four 
bnndredweight  of  thermit  mixed  with  a 
quantity  of  iron  punchings  and  one  per 
cent,  of  mang.inesc  was  ignited.  In  ex- 
actly one  minute  the  tnixiure  was  molten 
at  a  temperature  of  4,000  to  5,000  de- 
grees I'ahreiiheit  and  was  allowed  to  flow 
into  the  mould  to-  cool  and  set.  The 
welding  was  successfully  ct^mpleted  and 
the  junction  resisted  all  sulisequent  tests. 
The  marvel  to  the  onlookers  w;is  the  ex- 
traordinary rapidity  WMlh  wliicli  the  enor- 
mous heat  was  generated  and  the  mix- 
ture fused.  It  was  estimated  that  to  gen- 
erate such  a  temperature  by  the  electric 
arc  nearly  100,000  horsepower  would  be 
required.  The  process  is  now  in  general 
use.  When  the  Friedrich  der  Grosse 
broke  her  propeller  shaft  it  was  satisfac- 
torily and  promptly  repaired  by  this 
means. 

There  appears  to  be  no  limit  to  the 
futtire  possibilities  of  the  application  of 
intense  heat  to  industri.al  processes  and 
men  of  science  are  constantly  experi- 
menting with  the  object  of  obt;iining  still 
higher  temperatures  wherewith  to  work 
slill  greater  marvels.  Nevertheless,  such 
is  the  cost  of  the  process  in  its  .ipplica- 
lion  to  the  making  of  the  infinitesimal 
diamond  crystals  which  are  yielded  by 
the  furnace  that  the  dealers  in  nature's 
diamonds  need  have  no  fears  at  present 
of  the  competition  of  their  chemical 
rivals   in  this  direction 

Inventors   of   the    Locomotive. 

It  is  curious  to  notice  how  persistent 
error  is  in  connection  with  the  develop- 
ment of  the  locomotive  engine.  If  one 
mixing   with   a   group  of   intelligent   engi- 
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neers  attending  Brotherhood  meetings 
asks  the  question  who  was  the  inventor  of 
the  locomotive,  nineteen  out  of  twenty 
will  answer  George  Stephenson.  Now 
so  far  from  being  the  inventor  of  the 
locomotive,  George  Stephenson  did  not 
put  a  single  improvement  upon  the 
engine. 

The  first  locomotive  to  run  on  rails 
and  capable  of  hauling  cars  was  built  by 
Richard  Trevithick,  a  Welsh  mining  en- 
gineer, in  1803.  He  did  not  persist  in 
that  line  of  invention  or  improvement, 
and  next,  ten  years  later,  William  Med- 
ley, another  colliery  engineer,  super- 
intended the  construction  of  a  locomo- 
tive engine,  which  was  put  into  the  serv- 
ice of  hauling  coal  cars.  That  engine 
was  not  so  satisfactory  and  a  second  one 
was  built,  and  worked  many  years.  It 
is  now  to  be  seen  in  the  Patent  Depart- 
ment of  the  South  Kensington  Museum. 
and  is  called  The  Puffing  Billy.  It  is 
interesting  to  mention  that  Frank  Ilcd- 
ley,  vice-president  and  general  manager 
of  the  interborough  Rapid  Transit  Co., 
of  New  York,  is  a  grandnephew  of  the 
inventor  of  the  "Puffing  Billy."  George 
Stephenson,  who  was  also  a  colliery  en- 
gineer, made  sketches  of  Hedlcy's  first 
engine,  and  built  an  imitation  which 
never  worked  well. 

The  first  high-speed  locomotive  was 
built  by  Robert  Stephenson  for  the 
Liverpool  &  Manchester.  It  was  called 
the  "Rocket."  Its  design  and  construc- 
tion are  generally  credited  to  the  older 
Stephenson,  when  they  really  belonged 
to  his  son  Robert. 

The  American  locomotive  is  an  evolu- 
tion of  native  mechanics  and  represents 
the  steady  progress  of  evolution  during 
seventy  years.  When  the  primitive  loco- 
motives of  the  decade  extending  from 
1830  to  1840  were  built  their  designers 
were  experimenting  to  find  the  fittest 
form  for  the  work  to  be  done.  Wlicn 
John  B.  Jervis  in  1832  placed  a  four- 
wheel  guiding  truck  in  the  front  of  an 
engine  and  a  pair  of  driving  wheels  be- 
hind he  gave  to  the  railway  world  the 
type  that  in  a  direct  line  produced  the 
variety  of  types  that  constitute  the  rail- 
v/ay  motive  power  of  today. 

The  first  locomotive  to  do  practical 
work  on  a  railroad  in  the  United  States 
was  Peter  Cooper's  Tom  Thumb,  which 
demonstrated  that  the  crooked  track  of 
the  Baltimore  &  Ohio  could  be  operated 
by  locomotives.  That  engine  developed 
about  one  and  a  half  horse  power,  and 
the  chief  objection  raised  was  that  it  was 
not  powerful  enough.  That  objection 
has  been  repeated  year  after  year  ever 
since  by  the  officials  responsible  for  mov- 
ing traffic  at  low  cost,  and  the  men  in 
charge  of  the  motive  power  have  gone  on 
increasing  the  weight  and  power  of  the 
locomotive  until  we  have  passed  the  two- 
hundred  ton  mark  for  engine  alone  with 
drawbar  pull  of  about  75.000  pounds. 


There  have  been  periods  of  railroad 
history  when  the  increasing  weight  and 
power  of  the  locomotive  advanced  very 
slowly;  at  other  times  the  demand  for 
more  powerful  engines  has  been  strenu- 
ous. Never  was  this  demand  so  urgent 
as  it  was  during  the  last  five  years  of  the 
19th  century,  and  the  stimulus  brought 
forth  the  speedy  and  powerful  engines 
tliat  seem  to  have  reached  the  full  capac- 
ity for  a  track  having  a  gauge  of  4  ft. 
8^  ins. 

The  principal  improvement  effected  on 
the  locomotive  since  it  assumed  the  form 
given  by  Jervis  has  mostly  been  done  by 
increasing  weight  and  dimensions,  adding 
driving  wheels  and  putting  on  conven- 
iences for  operating.  Great  efforts  were 
made  to  give  the  pioneer  locomotives  an 
ornate  appearance,  but  they  never  had 
the  real  finish  possessed  by  the  vital  parts 
of  the  20th  century  sombre  decapod.  The 
line  of  progress  has  been  in  the  improve- 
ment of  the  quality  and  finish  of  material. 
.\mong  the  beneficial  changes  effected 
were :  The  putting  of  iron  and  steel  into 
frames  and  driving  wheels  that  formerly 
were  partly  of  wood ;  counterbalancing 
the  driving  wheels;  making  the  fire  box 
and  boiler  suitable  for  burning  any  kind 
of  fuel  that  could  be  purchased  at  the 
lowest  price;  using  equalizer  lever?  be- 
tween the  driving  wheels;  placing  the 
cylinders  horizontally  instead  of  verti- 
cally or  inclined;  using  steel  tires  instead 
cif  iron;  using  steel  for  fire  boxes  and 
Imilers  instead  of  copper  or  iron;  using 
iron  or  steel  for  tubes  instead  of  brass 
or  copper ;  introducing  reliable  boiler- 
feeding  appliances ;  and  equipping  the  en- 
gines with  reliable  cylinder  lubricating 
apparatus. 

All  these  improvements  helped  to  in- 
crease the  efficiency  and  durability  of  the 
engine  and  therefore  enabled  it  to  reduce 
the  cost  of  hauling  passengers  and 
freight.  The  demands  for  increased  effi- 
ciency and  economy  which  have  been 
rampant  in  the  last  five  years  of  the  19th 
century  have  brought  forth  many  c<im- 
pound  locomotives,  increase  of  size, 
higher  steam  pressure,  piston  valves, 
longer  boiler  tubes,  larger  proportion  of 
grate  area  to  heating  surfaces.  The 
utility  of  some  of  the  "improvement?" 
may  be  in  doubt  but  the  changes  are  in 
evidence. 


men.  The  power  of  managing  men  is  the 
primary  element  in  successful  adminis- 
tration. 

Successful  administration  is,  in  turn,  a 
primary  element  in  the  prc>gress  of  the 
world. ' 

The  .science  and  the  art  of  managing 
men  depend  upon,  first :  appreciation  of 
the  thought  and  feeling  of  the  men  whom 
it  is  desired  to  manage.  This  clement 
embodies  the  quality  of  putting  one's  self 
in  the  other  man's  place.  Understanding 
of  the  condition  of  the  one  whom  it  is 
desired  to  influence  is  to  be  secured. 
When  this  altruistic  point  "f  view  is 
gained  the  administrator  who  seeks  to 
manage  men  is  to  understand  his  own 
position  and  condition.  He  is  to  know 
the  strong  points  and  the  weak  of  his 
own  case.  Having  this  understanding 
lie  should  be  able  so  to  adjust  these  points 
to  each  other  as  to  present  them  in  a 
persuasive  way.  He  is  so  to  present  the 
truth  that  it  shall  result  in  persuasion. 

Besides  the  power  of  appreciation  of 
his  own  and  of  his  opponent's  position, 
the  man  seeking  to  manage  men  is  to- 
exercise  two  special  qualities ;  pleasant- 
ness and  patience.  The  man  who  is  to 
persuade  other  men  is  not  to  get  mad. 
He  is  to  remind  himself  of  the  old  re- 
mark of  the  relative  catching  quality  of 
molasses  and  vinegar.  Morley,  in  his 
life  of  Gladstone,  writes  of  a  member  of 
a  Cabinet  who  had  the  virtue  of  being 
pleasant.  This  virtue  is  to  belong  to  the 
modern  executive.  But,  in  addition  to^ 
pleasantness,  he  is  to  have  the  power  of 
waiting.  He  should  not  seek  to  secure 
results  in  undue  haste.  He  is  to  be  will- 
ing to  adopt  manifold  means  for  securing 
his  end,  and  he  must  be  willing  to  take 
proper  time  for  the  use  of  these  means. 
Gentle  and  constant  pressure  will  bring 
forth,  in  his  patience,  the  result  desired, 
when  the  lightning  of  a  sudden  impulse 
niiglit  destroy  his  cause. 


Managing  Men. 
We  have  frequently  commented  in  these 
columns  on  the  advantages  that  accrue 
to  employees  by  having  superintendents, 
foremen  and  others  who  possess  the  val- 
uable faculty  of  managing  men.  We 
notice  that  the  Secretary  of  the  Navy  De- 
partment made  that  the  subject  of  an  ad- 
dress to  the  gradf.ates  of  the  Naval 
Academy  at  Annapolis.  He  informed  the 
young  men  that  their  success  in  life  de- 
pended less  upon  their  technical  knowl- 
edge than  upon  their  power  of  managing 


Electric  Locomotives. 

In  our  electrical  department  for  this 
m..mli  there  is  a  description  of  a  very 
powerful  electric  locomotive,  ten  of 
which  have  recently  been  ordered  by  the 
New  York  Central  an<l  Hudson  River 
R.  R. 

The  operation  of  tlu^e  loc.imotive? 
will  be  watched  with  a  great  deal  of 
interest,  not  necessarily  from  an  electri- 
cal point  of  view,  as  the  state  of  the 
electrical  art  has  reached  the  p.'inl  where 
mct^Ts  and  control  apparatus  can  be 
built  t.->  operate  almost  100  per  cent,  per- 
ie,;t.  but  from  the  mechanical  -ide.  One 
w  iM  say.  offhand,  that  since  electric 
iy..itcirs  have  rotary  motion,  they  would 
I.e  ideal  for  motive  power  since  same 
could  be  mounted  directly  on  the  axles 
with.:'Ut  any  connecting  apparatus,  as 
fi'lc  rods  or  gears.  These  new  locomo- 
tives have  the  motors  mounted  in  this 
■  .„\      This   method,   however,   ha?   a   de- 
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cided  disadvantage,  for  the  cciurc  of 
gravity  is  necessarily  low. 

Due  to  the  inherent  design  of  the 
steam  locomotive  the  centre  of  gravity 
is  high  and  exhaustive  experiments  have 
shown  that  the  high  centre  of  gravity  is 
an  aid  to  track  maintenance,  and  that  the 
riding  qualities  of  the  high  speed  passen- 
ger steam  locomotive,  as  regards  its 
damaging  effect  on  llie  track  can  hardly 
be  improved  upon. 

Again  this  new  electric  locomotive  has 
power  applied  to  its  leading  or  guiding 
truck  wheels,  which  also  carry  as  much 
weight  per  axle  as  the  fixed  wheels. 
This  arrangement  is  a  departure  from 
standard  railroad  practice.  Will  this  de- 
parture from  standard  practice,  for  the 
sake  of  utilizing  all  the  locomotive  weight 
for  adhesion,  prove  a  success  at  higli 
speeds? 


the  cabni,  and  llie  services  of  ground 
pointsmen  to  a  great  extent  discontinued. 
After  serving  a  time  in  the  working  and 
teaching  of  others,  Sandy  was  promoted 
to  the  position  of  goods  guard,  which  in 
those  days  was  considered  much  more 
important  than  that  of  signalman. 


The  First  Signalman. 
Tlie  short  tirrie  that  has  elapsed  since 
railways  were  first  put  into  operation  is 
illustrated  by  the  fact  that  the  first  man 
employed  in  operating  fixed  signals  has 
just  passed  away.  He  was  known  as 
Sandy  Hamilton,  and  he  entered  the  em- 
ploy of  the  Edinburgh  &  Glasgow  Rail- 
way in  1842.  He  retired  from  the  service 
a  year  ago. 

Sandy's  selection  as  the  first  railway 
signalman  in  the  world  was  due  to  the 
ingenuity,  resource  and  general  handiness 
which  were  among  his  earliest  traits. 
The  earliest  railway  signal  was  the 
clock  tower,  so  long  a  feature  of  Cow- 
lairs  Station  prior  to  its  demolition  in 
August,  last  year.  Its  purpose  was  to 
warn  all  concerned  when  a  train  was  on 
the  line  in  a  tunnel  from  Queen  Street 
Station,  and  it  was  worked  liy  a  wire  at- 
tached to  a  lever  in  the  stationary  en- 
gine house.  This  was  under  the  control 
of  the  engincman  in  charge  of  the  haul- 
age rope.  an<l  the  plan  worked  so  suc- 
cessfully that  it  occurred  to  the  N.-  B. 
railway  officials  that  a  general  system  of 
signaling  could  be  worked  in  the  same 
way. 

So  the  experiment  was  tried,  and 
Sandy  being  a  handy  chap,  was  entrusted 
with  the  working  of  the  primitive  cabin. 
The  levers  were  placed  in  front  of  an 
open  platform,  about  12  feet  higli,  under 
the  west  canopy  of  the  tower,  whence 
trains  approaching  the  statiriu  in  either 
direction  could  easily  he  seen,  as  there 
was  then  no  such  things  as  raised  rail- 
way platforms,  waiting  r')oms,  etc..  for 
t!ie  convenience  of  passcnijers.  Sandy's 
signals,  too,  were  a  primitive  affair  com- 
pared with  the  elaborate  semaphores  of 
today,  but  it  was  their  foreriir.ner.  they 
being  introduced  about  18,^9.  wlien  the 
junction  fnr  the  Helensburgh  r.iilway  was 
made  at   Cowlairs. 

It  wa=  about  llie  same  time  ibat  points 
or  rail  cwitches  began  to  be  wrkcd  from 


Freaks  of  Nature. 

There  are  about  seventy  elementary 
substances  in  nature  which,  by  combining 
with  each  other,  .form  the  immense  va- 
riety composing  the  earth  and  all  therein. 
There  are  many  curiosities  in  the  prod- 
ucts of  the  same  elements  combined  in 
different   arrangements  of  the   atoms. 

All  railway  men  arc  familiar  with  hear- 
ing coal  called  black  diamonds,  which  is 
a  crude  truth,  for  the  diamond  is  only 
charcoal  crystallized ;  but  there  are  a 
great  many  other  things  in  nature  that, 
though  possessing  widely  diiTerent  prop- 
erties, are  composed  of  exactly  equal 
quantities  of  the  same  elements. 

The  white  of  an  egg  and  rattlesnake 
poison  are  formed  of  identically  the 
satue  amounts  of  the  same  elements. 

The  oil  of  roses  and  common  coal  gas 
are  each  formed  alike,  both  licing  com- 
posed of  four  atoms  of  hydrogen  and 
four  atoms  of  carbon. 

Sugar  and  gum  arable  are  likewise 
brothers  of  the  same  weight  and  texture. 
.\11  the  hydrocarbons,  known  to  sci- 
ence as  a  combination  of  sixteen  atoms 
of  hydrogen  and  ten  atoms  of  carbon. 
are  alike  in  their  composition.  To  enu- 
merate some:  Oil  of  orange,  lemon, 
cloves,  ginger,  and  black  pepper. 

The  suggested  explanation  of  these  pe- 
culiarities is  that  the  atoms  are  placed 
differently  towards  one  another  in  the 
molecules  of  the  different  substances. 

Other  things  just  as  peculiar  are  evi- 
dent when  certain  substances  are  uniled 
chemically.  Thus  hydrogen  gas.  which 
is  odorless,  and  nitrogen  gas,  which  is 
also  odorless,  when  united  go  to  make 
ammonia,  which  has  a  very  strong  odor. 
Copper,  wliicli  has  no  odor,  and  zinc, 
which   has   also"  none,    when   melted    and 


mixed   to   give  us   brass,   produce 
stance  with  a  characteristic  one. 


.lib- 


Fast  Trains. 

We  are  hearing  very  little  discus- 
sion about  high  train  speed  these  ilays, 
the  occurrence  of  numerous  fatal  tram 
accidents  due  to  reckless  sjieed  havitit; 
moved  many  persons  influential  in  rul- 
ing train  movements  to  prefer  safety  (m 
spectacular  high  speed. 

Nevertheless,  altlmugli  caution  b:i* 
become  more  powerful  among  .'\nu-ri 
can  railroad  managers  than  desire  to 
excel  rival  lines,  the  subject  of  railway 
speeds  possesses  a  keen  interest  for  a 
great  number  of  persons,  especially  in 
F.urope  where  trains  are  operated  vinder 
conditions  that  make  high   speed   safer 


than  it  is  in  the  United  States.  Tales  of 
high  speed  made  by  certain  trains  are 
about  as  reliable  as  the  stories  of 
sportsmen  who  catch  big  fish,  and  some 
of  us  have  learned  to  put  as  little  re- 
liance on  particulars  of  a  tremendously 
fast  run  as  we  would  put  upon  a  fish 
story  unless  they  are  corroborated  by 
a  train  dispatcher's  sheet. 

Ever  since  railways  emerged  from  in- 
fancy a  rate  of  speed  of  "a  mile  a 
minute"  has  been  held  up  as  an  ideal. 
Doubtless,  the  alliteration  of  the  phrase 
is  the  secret  of  its  popularity  among 
those  who  do  not  realize  that  despite 
70  years  of  progress  it  still  represents 
the  limit  for  a  start  to  stop  run— in 
which  varying  conditions  of  grade  and 
alignment,  together  with  traffic  ex- 
igencies, have  invariably  to  be  reckoned 
with — performed  in  normal  circum- 
stances. 

Our  most  fatuous  long  journey  ex- 
press trains  come  considerably  short  of 
the  mile  a  minute  speed.  The  total 
number  of  scheduled  runs  at  that  rate 
of  speed  is  very  small  and  spreads  over 
three  countries.  Great  Britain  takes 
the   lead  as   follows ; 

Darlington  to  York,  4A]i  miles,  in  43 
minutes;  Forfar  to  Perth,  32^  miles, 
in  32  minutes;  Woodford  to  Leicester, 
34  miles,  in  34  minutes— total  mileage. 
IIOH-  The  French  array  is  better  and 
belongs  wholly  to  one  company,  the 
Northern — Paris  to  Busigny,  112!-< 
miles;  Paris  to  St.  Queutin,  95^4  miles 
(performed  three  times);  Paris  to 
Longueau,  78-}4  miles;  Longueau  to 
Arras,  41^4  miles,  each  of  which  is  ac- 
complished in  as  many  minutes,  less 
fractions.  The  French  mileage  totals 
519^-4.  The  United  States  is  the  third 
country,  and  here  this  rate  of  speed 
appears  to  be  confined  to  two  rival 
routes  between  Camden  and  .Atlantic 
City.  By  the  Philadelphia  &  Reading 
Company's  line  tlie  distance  of  55j^ 
miles  is  covered  in  50  minutes,  speed 
66.6;  and  by  the  Pennsylvania  route, 
which  is  59  miles  in  length,  there  is  a 
train  in  52  minutes — speed  68  miles  per 
hour.  Both  companies  run,  however, 
many  other  Atlantic  city  "flyers," 
booked  at  "a  mile  a  minute." 

There  are  several  runs  on  British 
railways  wdiich  fall  only  a  decimal  point 
or  so  short  of  this  standard,  and  which 
are  more  meritorious  performances 
than  those  enumerated  above,  viz; 
London  and  Bristol,  llS}-<  miles,  in  120 
minutes;  Leamington  to  Ealing.  100^ 
miles,  in  101  minutes;  London  and 
Bristol,  via.  Badminton.  117K>  niiles.  in 
120  minutes;  York  to  Newcastle,  SOJ/^ 
miles,  in  82  minutes. 


Fuel  Saving  from  Different  Sources. 

Some    remarks    made    by    our    friend, 

Mr.  F.  P.  Roesch,  in  a  discussion  at  the 

Traveling      Engineers'      convention      last 
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summer,  seem  to  deserve  reproduction  in 
our  pages.     Mr.  Roesch  said : 

"We  all  recognize,  speaking  first  of 
high  degree  superheaters,  that  all  who 
have  had  anything  to  do  with  the  high 
degree  superheater  in  its  present  form 
have  become  rather  enthusiastic  in  its 
support.  In  fact,  we  have  in  many  in- 
stances allowed  our  enthusiasm  to  so  far 
get  the  better  of  our  judgment  that  we 
make  statements  that  probably  appear  to 
be  a  little  wild.  I  might  refer  now  in 
particular  to  one  statement  that  was 
made  this  morning,  and  while  I  know 
from  personal  experience  what  can  be 
gained  through  the  use  of  the  high  de- 
gree superheater  as  applied  to  road  loco- 
motives', yet  I  must  confess  that  I  am 
somewhat  skeptical  as  to  the  results 
which  were  said  to  have  been  obtained 
on  switching  service.  A  member  made 
the  remark  that  he  obtained  SO  per  cent, 
fuel  economy  on  switching  engines  in 
short  switching  service.  When  we  take 
into  consideration  the  fact  that  the  aver- 
age amount  of  fuel  burned  on  a  switch- 
ing engine  is  very  low  indeed,  and  then 
say  that  we  can  cut  that  in  two,  we  are 
making  wdiat  I  believe  a  rash  assertion 
Gentlemen,  as  you  probably  all  know,  I 
am  from  Missouri,  and  like  to  be  shown 
these  things.  In  the  first  place,  w'e  do 
not  want  anything  to  go  from  this  con- 
vention that  we  cannot  verify.  Wc  want 
our  reports  to  be  just  as  accurate  as  any 
report  that  emanates  from  the  Master 
Mechanics'  Association  or  from  the 
American  Society  of  Civil  Engineers,  an<l 
consequently  any  statement  that  is  made 
should  be  backed  up  by  facts  and  figures ; 
and  while  I  do  not  say  that  the  gentle- 
man was  not  right — he  may  have  accom- 
plished this — yet  to  say  that  it  is  all  due 
to  the  application  of  the  superheater 
sounds  rather  questionable.  We  all 
know  that  in  making  tests  of  any  par- 
ticular device  with  the  idea  of  proving 
the  efficiency  of  that  device,  we  take  the 
utmost  care  in  saving  fuel  or  anything 
else,  and  possibly  the  results  accom- 
plished are  due  as  much  to  the  cart- 
taken  in  the  saving  of  fuel  as  they  are 
to  the  application  of  the  superheater 
itself.  If  the  statement  had  been  madt- 
that  it  effected  a  decrease  of  25  per  cent. 
in  fuel,  I  probably  would  have  accepted 
it  without  question,  and  therefore  1 
would  suggest  that  if  the  superheater 
people  have  any  accurate  data  bearing  on 
this  subject  they  be  permitted  to  render 
a  supplementary  report  covering  the 
san-e.  to  be  published  in  our  proceedings 
in  connection  with  this  paper.  We  all 
know  that  if  we  can  get  that  degree  of 
economy  in  a  switching  engine  through 
the  application  of  a  superheater,  we 
would  be  foolish  to  stand  back  for  one 
minute ;  w-e  ought  to  equip  all  of  our  en- 
gines. I  w-ould  like  to  be  able  to  go  back 
and  recommend  to  my  superintendent  of 


motive  power  that  we  can  do  this ;  but 
without  good  and  sufficient  evidence  I 
cannot  afford  to  put  myself  on  record, 
and  I  do  not  believe  that  this  associa- 
tion can  afford  to  put  themselves  on 
record  to  the  extent  that  you  can  save 
50  per  cent,  in  fuel. 

"Another  thing  that  was  touched  upon 
but  not  completed  is  the  economy  ef- 
fected througli  the  use  of  the  superheater 
where  oil  is  used  as  fuel.  All  said  that 
an  economy  was  effected,  but  the  per- 
centage of  economy  was  not  touched 
upon.  It  is  something  that  can  be  very 
easily  obtained  where  oil  is  used  as  fuel. 

"One  of  the  speakers  called  me  to  task, 
stating  that  I  had  made  the  remark 
either  on  the  floor  or  in  the  paper,  tliat 
the  labors  of  the  fireman  had  been  in- 
creased, due  to  the  application  of  the 
superheater.  Gentlemen,  I  think  he  was 
in  error.  lie  either  misunderstood  me  or 
he  misread  the  paper.  The  paper  itself 
and  all  the  discussion  on  the  floor  today 
prove  the  contrary  to  be  the  case ;  be- 
cause if  applying  the  superheater  to  the 
same  locomotive  that  had  originally  been 
a  saturated  steam  locomotive  eft'ccts  a 
reduction  of  25  to  30  per  cent,  in  fuel, 
unquestionably  the  fireman's  labors  have 
been  reduced  in  a  like  proportion. 

"The  question  of  maintenance  cost, 
while  it  has  nothing  to  do  with  fuel 
economy  on  a  locomotive  equipped  with 
a  superheater,  yet  must  be  taken  into  con- 
sideration due  to  the  fact  that  if  the  ap- 
plication of  a  superheater  will  increase 
the  cost  of  maintenance  beyond  tlie 
amount  that  is  saved  in  fuel,  then  we 
cannot  afford  to  put  on  this  extra  appli- 
ance. Our  experience  so  far  has  covered 
a  period  of  two  years,  and  during  that 
time  we  have  found  no  appreciable  in- 
crease in  the  maintenance  cost  of  the 
locomotives,  with  the  exception  of  where 
on  some  of  our  locomotives  we  increased 
the  tractive  effort  beyond  the  tractive  ef- 
fort that  obtained  when  we  were  using 
saturated  steam.  The  result  is  a  great 
piston  thrust,  and  of  course  an  additional 
wear  on  the  bearings,  but  I  believe  that 
I  am  safe  in  saying  that  unless  the  origi- 
nal factor  of  safety  on  the  locomotive 
was  remarkably  low.  the  increased  tractive 
effort  due  to  tlie  application  of  super- 
heat will  not  materially  increase  the  cost 
of  maintenance.  The  only  additional  cost 
that  we  have  found  up  t<>  date  was  in- 
creased wear  on  the  main  rod  brasses. 
We  have  not  had  any  failures  whatever 
due  to  the  breaking  of  pins.  md.  axles, 
etc.,  although  in  some  ini\tanccs  we  in- 
creased the  tractive  effort  almost  16  per 
cent.— from  43.000  to  ,=;0.000  poimds 
tractive  power.  I  might  touch,  in  passing, 
on  one  remarkable  thing  that  we  learned 
in  connection  with  this  and  that  is  that 
if  with  a  superheater  locomotive  we 
could  use  a  lower  factor  of  adhesion  than 
we   were   able   to    use   with    a    saturated 


steam  loconnjtive  and  obtain  equally  sat- 
isfactory results  as  far  as  slipping,  etc., 
was  concerned." 


The  Vindication  of  Arbitration. 

Tile  pleasant  settlement  of  the  dispute 
between  the  firemen  and  the  railroads  by 
the  arbitration  board  appointed  to  con- 
sider the  subject,  and  the  fact  that  the 
decision  itself,  favorable  as  it  is  to  the 
employees,  was  made  .unanimously  by  the 
board  serve  to  enhance  the  reputation  of 
such  tribunals  as  courts  of  last  resort  in 
labor  disputes  and  also  to  demonstrate 
the  absolute  folly  of  strikes  in  the 
twentieth  century. 

The  substantial  increase  in  wages  which 
the  firemen  have  received  makes  clear 
their  claim  that  they  were  entitled  to  it. 

The  public  has  had  a  real  benefit  by  the 
avoidance  of  severe  and  unnecessary 
hardship  incident  to  a  great  railway 
strike,  and  both  the  employees  and  the 
great  railroad  corporations  involved  are 
to  be  congratulated  on  escaping  the 
lusscs  incident  to  a  paralysis  of  the  trans- 
portation lines,  with  the  consequent  stop- 
page of  wages  and  dividends. 

The  value  of  the  result  can  hardly  be 
exaggerated.  The  altitude  of  the  em- 
ployees and  employers  in  the  controversy 
has  been  admirable;  the  discussions  were 
carried  on  in  a  kindly  spirit.  We  never 
saw  an  instance  where  free  speech  was 
more  welcomed  and  encouraged,  and  the 
result  has  been  that  a  great  disaster  has 
been  averted,  and  in  a  large  sense  human- 
ity are  brought  nearer  together. 


Physical  Value  of  Railways. 

What  is  know^n  as  the  Physical  Valua- 
tion Act  of  the  Railways  of  the  United 
States,  approved  by  Congress  on  March 
I.  became  operative  on  May  I.  The 
leading  railway  officials  are  preparing  to 
adopt  a  decided  policy  in  regard  to  the 
act.  .\  permanent  committee  of  Eastern 
railway  officials  has  been  organized,  with 
.Samuel  Rea,  president  of  the  Pennsyl- 
vania Railroad,  as  chairman.  Several 
conferences  have  been  held. 

The  politicians  who  promoted  the 
PInsical  \'aluation  .-Vet  expected  to  show 
that  the  value  of  the  railway  propertj-  in 
the  L'nitcd  States  is  highly  fictitious,  but 
wc  understand  that  shocking  surprises 
are  in  store  for  the  people  who  habitiially 
depreciate  the  transportati.'U  properties. 
Some  prcliminar)'  investigations  made  by 
experts  indicate  that  the  real  value  of 
railroad  property  is  aw.iy  beyond  t!io 
most  sanguine  calculations 


The  talk  in  Chicago  is  that  the  officials 
interesting  themselves  in  the  Physical 
\'aIuation  of  Railways  arc  working  for 
the  appointment  of  Wilson  E  Symons  as 
one  of  the  commissioners. 
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Air  Brake  Department 


Frozen  Air  Pump  Cylinders. 
Ill  tlie  I'chni.-iry  issue,  one  of  our  cor- 
respondents, writing  on  the  subject  oi 
frozen  and  livirstcd  air  piinip  steam  cylin- 
ders, suggests  a  new  type  of  cylinder 
chiefly  intended  to  overcome  or  reduce 
the  number  of  cases  of  damaged  cylin- 
ders due  to  freezing.  We  have  waited  to 
hear  of  some  comments  upon  this  sub- 
ject from  otiicr  readers,  and  wliilc  the 
time  of  freezing,  for  the  present  season. 
has  passed,  we  may  suggest  a  method  "t 
air  pump  steam  line  installation,  that,  il 
followed,  will  prevent  any  annoyance  and 
additional  expense  from  frozen  cylinders 
during  the  coming  winter. 


are  madequatc,  engines  may  be  found 
iiundreds  of  yards  from  the  engine  houses 
with  their  lircs  drawn  and  no  one  present 
to  give  them  any  attention ;  in  fact,  the 
amount  of  help  employed  may  be  insufh- 
cient  to  properly  care  for  the  number  of 
engines  that  can  be  placed  in  tlic  engine 
bouse,  and  as  a  result,  cold  weather 
lirings  on  a  great  deal  tjf  freezing  up. 
which  means  a  loss  of  the  repairmen's 
time  and  a  heavy  increase  in  the  cost  of 
.'lir  brake  maintenance. 

If,  under  any  conditiuu  r>r  a  ci)ml)ina- 
tion  of  circumstances,  a  strict  observance 
of  the  use  of  the  drain  cocks  may  appear 
to    be    impraclicabli-.    we    wduUl    call    our 


li  oredm  Lihdui^ 


'«  ^'*T  r6  Main  H£itHtO'H  g^^ft  ^i^f  j,,^j 

Diagram  of  two-pump  piping  adopted  by  the  Maine  Central  R.  R.  to  collect 
condensation  and  prevent  same  passing  to  pumps.  In  use  on  forty 
engines  and  no  case  of  freezing  in   entire   t'rm   of   service   of  four   years. 


;iud  there  was  nut  a  single  case  of  freez- 
ing on  any  of  the  locomotives  so 
equipped,  during  the  four  years  the  drip 
valve  was  used  in  the  steam  pipes. 

It  naturally  follows  that  if  this  valve 
and  piping  arrangement  will  automat- 
ically keep  the  condensation  from  enter- 
ing the  cylinders  during  cold  weather,  it 
will  also  be  of  advantage  and  a  very 
economical  device  to  prevent  the  accu- 
mulation of  water  from  being  forced 
through  the  steam  valve  mechanism  of 
the  pinnp  during  any  kind  of  weather. 


Witliout  commenting  upon  our  curre 
spondcnt's  idea,  it  is  obvious  that  the 
freezing  and  bursting  of  steam  cylinders 
of  the  present  form  ran  be  prevented  by 
opening  the  cylinder  drain  cocks,  which 
were  supplied  for  the  purpose  of  draining 
all  the  condensation  from  the  pump  and 
pipes,  and  if  they  are  applied  and  used 
water  cannot  accunnilale  in  the  cylinder- 
and  freeze. 

The  writer  has  had  consiilerable  expe- 
rience with  fr^i/en  air  pumps,  and  knows 
that  standard  instructions  covering  the 
use  of  drain  cocks  are  not  always  ob- 
s<rvcd.  This  is  nearly  always  inexcus- 
abb.\  but   in  s'imc  cases  terminal  facilities 


nailers'  attention  to  a  method  of  piping 
and  an  automatic  drip  valve,  used  by  the 
'daine  Central  Railroad,  which  prevents 
ihe  accunndation  of  condensation  in  I  be 
-Meam  cyluiders.  In  this  installation  of 
•■team  pijie,  a  portion  of  the  pipe,  is  lower 
ilian  its  entrance  to  the  cyliiuler  and  at 
the  lowest  point  in  the  piping  the  drip 
\alve  is  relied  upon  to  accomplisli  its 
purpose.  This  drip  valve  may  be  of  any 
ordinary  valve  arrangetnent  held  open  by 
spring  pressure,  and  oiicned  by  the  clos- 
ing of  the  piunp  throttle  and  closed  by 
the  admission  of  live  steam  to  the  pipe. 
This  arrangement  was  first  brought  to 
our   notice  during  the   winter  of   1910  II. 


Absurd  Practices. 

Quite  a  large  number  of  Firemen  who 
pass  the  examination  for  promotion  to 
the  position  of  locomotive  Engineer 
never  make  good.  The  time  they  re- 
main in  the  service  as  engineers  ranges 
from  three  months  to  about  two  years. 
There  are,  of  course,  various  reasons  for 
their  failures,  but  in  connection  with  the 
maintenance  of  the  air  brake,  we  have 
b.ad  an  opportunity  to  pay  particular  at- 
tention to  the  work  reports  left  on  file, 
and  to  observe  the  habits  formed  by 
these  men  in  nporling  the  work  to  be 
done. 

How  they  conctivcJ  or  became  imbued 
with  the  ideas  their  practice  suggested, 
has  been  a  constantly  increasing  mystery, 
and  to  tlie  best  of  our  ability,  we  ha\  e 
attempted  to  fornudate  a  set  of  rules 
which  these  men  unconsciously  or  igno- 
rantly  followed,  or,  in  other  words,  they 
would  have  been  obexing  orders  if  the 
company's  rules  were  similar  to  the  fol- 
lowing : 

Never  take  any  advice  from  an  air 
brake  instructor;  be  derives  his  knowl 
edge  from  books. 

I'ay  no  attention  to  the  results  of  an 
air  brake  demonsiralion ;  the  instructor 
has  arranged  the  ]iiping  to  accomplish 
his  own   ends. 

Never  read  anyihing  in  a  technical 
publication ;  tlie  people  who  write  that 
stuff  are  just  out  of  school  and  have  no 
practical  experience. 

Never  read  air  brake  instruction  books; 
they  were  prepared  by  the  brake  manu- 
facturers who  sell  the  cnnipnients. 

Never  leave  a  terminal  without  a  ham- 
mer and  chisel;  an  union  air  pipe  con- 
nection might  start  to  leaking  and  you 
would  have  nothing  to  caulk  it  with. 

Don't  worry  if  the  caulking  increases 
the  leakage;  if  leaves  you  on  the  safe 
side  if  the  adjusting  nut  of  the  governor 
is  screwed  down  too  far.  .'\  number  of 
good  sized  leaks  may  prevent  a  main 
reservoir  explosion. 
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Be  sure  the  chisel  is  sharp ;  il  will 
take  some  time  to  ruin  the  connection  if 
the  chisel  is  dull. 

Have  a  bucketful  of  oily  waste;  you 
may  want  to  build  a  lire  on  the  distribut- 
ing valve  when  it  re-applics  from  leak- 
age and  an  overcharged  brake  pipe. 

If  the  fire  warps  and  loosens  the  bush- 
ings, a  new  valve  costs  but  70  dollars, 
and  the  company  holds  a  contract  which 
entitles  them  to  25  per  cent.  off. 

If  the  distributing  valve  fails  to  re- 
lease during  warm  weather,  tie  the  in- 
dependent brake  valve  in  release  position. 

Always  carry  a  few  wooden  plugs  and 
a  knife ;  you  can  then  plug  the  oil  holes 
in  the  brake  valves  and  distributing  \;ilve 
after  Vou  have  stripped  the  threads. 

When  about  ready  to  leave  the  water 
plug,  move  the  automatic  brake  valve 
handle  to  release  position  and  note  re- 
sults ;  then  send  the  fireman  after  some 
one  to  again  reduce  the  pressures  to  tlic 
proper  figures. 

When  coupling  to  an  empty  brake  pipe, 
leave  the  valve  handle  in  running  posi- 
tion ;  a  little  rest  will  do  the  pumps  no 
harm,  and  by  the  time  you  get  tlie  en- 
gine house  on  the  phone  they  will  have 
started  of  their  own  accord. 

While  the  train  is  being  charged,  wind 
up  a  few  turns  on  the  feed  valve.  With 
the  hammer  and  chisel  you  can  remove 
the  hand-wheel  stops. 

When  the  pumps  then  stop  with  aliout 
120  pounds  pressure  all  around,  use  the 
hammer  and  chisel  on  the  pump  cjov- 
ernor. 

Remove  the  check  nuts  but  never  trou- 
ble yourself  to  replace  them,  as  the  shop 
men  can  always  get  some  from  another 
engine;  their  cost  is  trifling  as  com- 
pared with  your  peace  of  mind. 

When  entirely  through  winding  on  the 
governors,  tap  the  steam  valve  cylinder 
with  the  hammer ;  whether  the  steam 
valve  will  thereafter  stay  open  depends 
upon  where  the  governor  piston  was 
•when  you  hit  it. 

Whenever  the  train  stops  use  up  your 
time  in  adjusting  the  safety  valve  of  the 
distributing  valve;  it  keeps  the  threads 
from  becoming  corroded. 

.As  the  reducing  valve  is  set  :it  45 
pounds  and  the  reservoirs  equalize  at  SO 
pounds,  you  can  readily  see  how  vitally 
important  it  is  that  the  safety  valve, 
which  is  set  at  68  pounds,  should  be  ad- 
justed every  few  hours  in  freight  service. 

Handling  the  brake  valve  is  a  very 
simple  operation;  you  have  two  pn>itions 
in  which  to  put  them  on  and  "ne  in 
which  to  get  them  all  oflf. 

It  is  a  good  practice  to  move  tlie 
brake  valve  handle  to  release  position 
every  few  minutes  while  running  along 
the  road ;  it  helps  the  feed  valve  to 
maintain  brake  pipe  leakage. 

When  within  half  a  mile  of  a  stopping 
point,    hold    the    handle    on    lap    position 


until  you  are  ready  to  start  the  applica- 
tion ;  it  gives  the  pressures  time  in  which 
to  adjust  themselves. 

It  is  of  advantage  to  be  somewhat 
ambidextrous  on  the  valves  in  the  cab; 
with  a  little  practice  you  can  learn  to 
simultaneously  move  the  brake  valve  to 
release  and  open  the  engine  throttle, 
which  may  be  termed  synchronizing  cab 
operations. 

.-\  skilful  method  of  applying  brakes 
is  when  the  rear  portion  of  the  train  is 
ascending  a  grade  while  the  head  portion 
is  descending ;  you  can  get  the  benefit  of 
the  grade  in  helping  to  hold  the  rear 
portion. 

This  is  also  an  opportune  time  to  re- 
lease brakes,  as  the  action  of  the  grade 
will  prevent  a  run  in  from  the  rear. 

Another  time  when  an  opportunity 
to  release  can  be  taken  advantage  of  is 
when  the  rear  end  happens  to  be  back  in 
a  reverse  curve,  the  curvature  of  the 
track  will  then  assist  to  hold  the  rear 
end. 

Some  men  make  it  a  practice  to  move 
the  handle  to  release  position  a  second 
or  two  before  making  an  application ;  this 
gives  you  more  braking  power  and  a 
prompt  response  of  brakes,  especially  if 
the  high-speed  equipment  is  in  use. 

If  the  brake  ever  reapplies,  release 
with  the  independent  valve  and  upon 
arrival  at  the  shop  report  that  the 
straight  air  leaks  on  and  have  the  inde- 
pendent brake  valve  cleaned  without  fail. 

In  any  case  of  broken  air  pipe,  gov- 
ernor or  feed  valve  trouble,  bring  the 
engine  in  light ;  the  company  docs  not 
care  whether  you  are  resourceful  in  ac- 
tual practice  if  you  can  put  it  up  to  some 
ine  else. 

Tliere  isn't  inuch  to  learn  about  the 
air  brake  after  you  get  the  regular  re- 
sults of  defects,  such  as  the  leaky  ro- 
tary releases  the  brake,  brake  pipe  leak- 
age applies  it  and  a  defective  feed  valve 
overcharges  the  brakes. 

When  the  gage  hands  register  about 
110  pounds  all  around  with  the  handle 
in  running  position,  report  the  gages 
tested. 

Xever  bring  an  engine  on  the  fire 
track  with  the  check  nuts  on  the  gov- 
ernors, reducing  valves  or  safety  valves ; 
some  one  might  get  on  the  engine,  note 
them  in  their  places  and  think  that  you 
d(^  not  know  how  to  adjust  the  pressures. 

Xever  attempt  to  explain  any  imusual 
action  of  the  brake;  report  the  entire 
equipment  as  working  "bad." 

If  you  do  report  any  peculiar  action  or 
"bad"  action  in  detail,  be  sure  to  call 
attention  to  tlie  graduating  valve  in  the 
distributing  valve. 

.\lways  refer  to  the  reducing  valve  as 
an  independent  brake  valve  pressure  con- 
troller; it  tends  to  fill  up  the  report  and 
impress  the  roundhouse  foreman. 

lie    careful    about    mi.xing    the    inde- 


pendent with  the  straight  air ;  you  could 
nut  make  a  shop  man  believe  that  straight 
air  will  flow  through  a  crooked  pipe. 

Regardless  as  to  what  is  wrong  with 
the  air  pump,  always  report  that  the 
ptimp  is  "no  good." 

Should  you  consider  it  necesssary  to 
specify  what  work  should  be  done,  report 
the  discharge  valves  cleaned  out.  Even  if 
dirt  cannot  collect  on  them  it  makes  you 
feel  that  if  more  attention  was  paid  to 
the  work  reports,  the  motive  power 
would  be  in  better  condition. 

When  the  pump  groans  pour  some  en- 
gine oil  in  the  air  strainer;  the  oil  cup 
on  the  center  piece  is  placed  there  to  add 
lo  tlie  pump's  appearance. 

In  all  cases  of  doubt,  report  the  feed 
valve  cleaned. 

If  the  distributing  valve  has  an  un- 
usually long  exhaust  when  releasing  the 
brake,  report  it  cleaned.  The  brake  cyl- 
inder piston  travel  will  likely  be  noted 
and  adjusted  after  you  have  run  into 
something. 

.Mways  report  a  leaky  air  pipe  to  be 
lirazed ;  it  will  at  once  convince  the  shop 
foreman  that  it  would  be  useless  to  try 
to  deceive  you  on  pipe  work. 

!n  case  of  any  signal  whistle  disorder. 
leport  the  retaining  ring  in  the  reducing 
valve  examined.  The  shop  man  ma.\ 
li.ive  some  difficulty  in  finding  it,  but  that 
is  what  he  is  getting  paid  for. 

If  the  brake  cylinder  gage  hand  falls 
after  an  application  of  the  brake,  report 
the  brake  cylinder  packing  leathers  re- 
newed. 

Should  all  four  of  the  gage  hands 
start  to  move  upon  an  application  of  the 
automatic  brake,  report  a  casting  flaw  or 
a  sand  hole  in  the  efficiency  chamber. 
The  shop  men  carry  special  plugs  for 
such   emergencies. 

Always  impress  upon  the  shop  man 
the  fact  that  he  knows  nothing  whatever 
.-ihout  road  conditions,  and  it  is  not  likely 
lliat   he   will   volunteer   any   information. 

Accept  everything  coming  from  a 
brother  engineer  as  authority.  He  has 
Iiad  the  practical  experience. 

FoUon'iuR  an  imaginary  formulation  of 
nilcs  similar  to  the  above  is  partially  rt- 
sponsihlc  for  the  failure  of  some  men  lo 
h.ild  a  place  as  a  locomotive  engineer, 
i.'iirf  a  perusal  of  the  above  may  be  of  in- 
icrcst  to  a  large  number  of  men  who  ap- 
/-.ucntly  have  made  good. 


Sauvage  Air  Brake  Attachments. 

The  October,  1912.  issue  cont.iincd  an 
illustration  and  brief  description  of  the 
.^auvage  brake  cylinder  sustaining  \alvc. 
and  at  that  time  referred  to  the  Ircotno- 
;  ivo  train  line  sustaining  valve  invented 
by  Mr.  W.  II.  Sauvage.  the  well-known 
inventor  of  a  large  number  of  air  brake 
devices.  .At  the  present  time  the  latter 
wiU-c  has  been  perfected,  and  the  accom- 
l>rinyins:  illustrations  sho«    the  pipe  con- 
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ncctions    of    the  locomotive    sustaining 

valve,   a   general  view    of   tlie   operating 
parts. 

A   future  issue  will  contain  a  view  of 


S.WV.ACK    .Al-Tu.M.MIC    LOCOMOTIVE 
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an  improved  brake  cylinder  sustaining 
valve,  which,  by  the  ni'ivcment  of  the  re- 
taining valve  handle  will  maintain  brake 
cylinder  pressure  in  release  as  well  as  ap- 
plication and  lap  positions  of  the  triple 
valve.  There  is  also  a  safety  device  that 
is  for  the  purpose  of  safeguarding  the 
balance  of  the  system  in  case  anything 
should  happen  to  the  locomotive  sustain- 
ing valve,  or  even  with  the  brake  valve 
cut  out,  the  brakes  can  be  applied  wdien 
this  safety  feature  is  in  u=c. 

.At  the  present  time  it  i^  only  desired 
to  deal  with  the  locomotixe  sustaining 
valve.  It  has  three  pifie  connections,  to 
the  brake  pipe,  the  main  reservoir  and  to 
the  equalizing  reservoir.  It  is  similar  in 
operation  to  the  slide  valve  feed  valve, 
the  only  difference  being  that  its  adjust- 
ment is  regulated  by  the  pressure  in  the 
brake  valve  equalizing  reservoir  instead 
of  spring  pressure.  The  supply  portion  is 
identical  in  appearance  and  construction 
to  the  supply  portion  of  tlic  R6  feed 
valve.  The  upper  portion  or  the  regu- 
Iriiing  valve  stem  rests  against  a  large 
diaphragm,  which  has  brak(  pipe  pres- 
sure on  the  regulating  valve  •^idc  of  it, 
and  equalizing  reservoir  prcs-irc  on  the 
other.  Main  reservoir  pre--nrc  sur- 
rounds the  supply  portion  an'l  Hows  as 
far  as  the  regulating  valve  scat  and  the 
piston  is  operated  like  the  feed  \::'.\e.  by 


the  regulating  valve  being  seated  and 
unseated. 

When  the  equalizing  reservoir  pressure 
is  lowered  by  a  brake  valve  reduction, 
the  diaphragm  tendency  is  to  move  away 
from  the  regulating  valve  stem,  and  no 
action  of  the  sustaining  valve  is  obtained, 
but  if  the  equalizing  reservoir  pressure 
becomes  greater  than  brake  pipe  pressure, 
as  in  the  case  of  brake  pipe  leakage,  the 
diaphragms  will  be  forced  to  unseat  the 
regulating  valve  which  causes  the  supply 
portion  to  open  and  maintain  brake  pipe 
pressure  in  exactly  the  same  manner  as 
the  feed  valve  maintains  it  in  running 
position  of  the  brake  valve. 

The  locomotive  sustaining  valve  has 
been  in  repeated  rack  tests  in  the  West- 
inghouse  Air  Brake  Company's  shops. 
The  valve  action  was  perfect  in  every 
test  on  various  lengths  of  trains,  and  no 
amount  of  tampering  with  the  ecpiipmcnt 
ever  caused  the  valve  to  fail.  With 
leakage  of  from  S  to  25  lbs.  per  minute, 
the  sustaining  valve  constantly  main- 
tained tlie  brake  pipe  pressure,  although 
the  brake  valve  handle  was  allowed  to 
remain  on  lap  position  from  15  to  30  min- 
utes at  a  time. 

In  instruction  car  work  we  frequently 
"assume  that  a  specified  amount  of  brake 
pipe  reduction  should  be  made  for  the 
initial  brake  pipe  reduction  in  stopping 
a  train  of  cars,  and  that  this  reduction 
should  not  be  exceeded  or  continued  un- 
til the  train  is  almost  at  rest,  or  given  a 
certain  length  and  makeup  of  train,  speed 
of  train,  track  and  other  general 
conditions    being    known    or    assumed,    it 


this  reduction  to  complete  the  stop,  and 
if  the  reduction  should  be  12  or  15  lbs. 
the  effect  of  unequal  braking  power  on 
the  assumed  train  would  no  doubt  break 
the  train  in  one  or  two  places. 

In  fact,  air  brake  men  have,  during 
demonstrations,  made  u|)  trains  and 
handled  them  in  a  manner  that  a  IS  lb 
brake  pipe  reduction  wrecked  the  train, 
and  such  results  were  repeatedly  ob- 
tained. Then  if  a  lixed  amount  of  initial 
reduction  is  necessary  to  successful  train 
handling  and  brake  pipe  leakage  contin- 
ues the  reduction  beyond  the  figure,  the 
engineer  cannot  be  held  responsible  for 
making  the  stop,  but  obviously  this  sus- 
taining valve  makes  possible  a  fixed 
amount  of  reduction. 

The  primary  object  of  the  valve  is  not 
to  encourage  the  leakage  in  the  pipes  and 
offset  the  effects,  but  tn  maintain  brake 
pipe  pressure  while  the  car  valves  are 
maintaining  brake  cylinder  pressure 
against  leakage. 

In  service  this  equipment  has  been  en- 
tirely satisfactory,  botli  for  long  trains 
and  in  heavy  grade  work,  in  one  test  of 
a  train  on  a  2  per  cent,  grade  16  miles 
in  length,  32  applications  of  the  brake 
were  required  during  the  descent  when 
the  standard  brake  was  used,  and  with 
the  sustaining  valve>  out  in  but  four 
applications  of  the  brake  were  necessary 
to  bring  the  train  dnwn  tliis  grade. 

As  stated,  a  future  issue  will  contain  a 
complete  piping  diagram  ni  the  entire 
equipment,  with  such  dc^iriptive  matter 
as  may  be  necessary  to  a  complete  under- 
standing of  the  device 


PIPE  CONNECTIONS  OF  THE   S.\r\   \C',E    TR.MN   MM"   Sr.<r\IXl\ 


may  be  pointed  out  that  under  the  cir- 
cumstances a  7  or  8  lb.  reduction  should 
not  be  exceeded,  and  be  made  far  enough 
away   from  the  desired  point  of  stop  for 


Rotary  Branch  Pipe  Strainer. 
The   small  line   drawing  shows  an   in- 
terior view  of  the  rotary  branch  pipe  air 
strainer  manufactured  bv  the   Xew  York 
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Air  Brake  Company-  As  il.s  name  im- 
plies, it  is  intended  lor  use  in  tlie  branch 
of  the  brake  pipe  leading  to  the  triple 
valves  on  frcii»lit  cars,  passenger  cars, 
and  to  the  ciMitrol  valve  on  the  locomo- 
tive.    It  is  furnished  in  place  of  the  usual 


to  tlie  strainer  from  freezing,  as  what- 
ever ice  may  be  formed  is  free  to  ex- 
pand. 

It  is  not  necessary  to  dwell  upon  the 
effect  of  dirt  in  the  operating  valves  of  a 
brake   equipment.     The   plug   in   the  bot- 


ROT.\KY   P.R.XXCH   PIPK   STR.MNF.R. 


brake  pipe  strainer,  and  the  rotary  action 
imparted  to  the  brake  pipe  air  as  it  en- 
ters through  the  "rotator.'  drives  any 
foreign  substance,  wlu-iber  dust  or 
moisture,     to     the     outer     walls     of     the 


.  ^^h- 


toni  of  the  case  is  a  standard  pipe  plug, 
and  is  small  enough  to  be  removed  with 
an  ordinary  screw  or  open  end  wrench  ; 
its  size  in  coimection  witli  the  taper  in- 
jures a   ready   removal  and   replacement. 


ing  rings  are  to  be  apiilied  to  the  grooves 
of  the  piston  valve  of  the  New  York  Air 
Brake  Company's  duplex  compressors. 
To  the  workman  familiar  with  such  op- 
erations the  illustrations  require  no  ftir- 
ther  comment,  and  t"  those  to  whom  it 
may  not  be  perfectly  clear,  we  would  say 
that  the  ring  No.  1  has  been  placed  be- 
tween the  ends  of  the  piston  in  the  man- 
ner tliat  ring  No.  2  is  being  applied.  Thus 
it  will  be  noted  that  both  inside  rings  are 
to  be  applied  from  the  inside  of  the  pis- 
ton, ring  No.  1  to  enter  groove  .\,  and 
ring  No.  2  to  enter  groove  B.  The 
rings  are  started  int<i  the  grooves  from 
one  end,  and  the  outside  rings  applied  in 
a  similar  manner  as  is  practiced  in  apply- 
ing any  ordinary  kind  of  piston   ring. 

Applying  rings  to  the  six  central 
grooves  of  the  main  valve  of  the  Cross 
compound  compressors,  is  accoinplished 
in  the  same  manner,  starting  at  the  small 
end  of  the  main  valve  structure. 

Dean  Boiler  Tube  Cleaner. 

William  B.  Pierce  Company.  45  N. 
Division  avenue,  BulTalo.  .V.  Y.,  raanu- 
tacturers  of  the  Dean  boiler  tube  cleaner, 
have  just  published  a  booklet  of  20  pages, 
copies  of  which  may  be  had  on  applica- 
tion, presenting  a  full  description  and 
illustrations  of  tluir  tube  cleaner.  The 
device,    as    ])rc\iousl>     described    in    our 


-«jfciF^ 
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\I'I'[.VI.\C.  PISTON   V.MAK   UlNl 


strainer,  and  it  is  held  and  collected  in 
the  cup  at  the  bottom,  the  clean  air  en- 
tering the  small  end  of  the  cone,  there- 
by protecting  the  brake  apparatus  from 
injury  due  to  the  presence  of  foreign 
matter. 

The  form  of  the  cup  at  the  bottom  of 
the  strainer  is  such  as  to  prevent  injury 


Applying   Piston   Valve   Rings. 

We  have  had  a  nuiuber  of  inquiru  s 
("ncerning  the  proper  method  of  apply- 
ing packing  rings  to  the  piston  valves  of 
the  New  York  SB  and  6B  air  pumps  and 
the  W'cstinghouse  8^  and  10^2  C  C. 
comjiressors,  and  the  illustrations  show 
llie    correct    manner    in    which    the    pack- 


pages,  is  a  pneumatic  vilir.itni-  wliich  re- 
moves scale  from  the  iusicU-  or  outside  of 
tulies  of  boilers,  condensers  or  evapora- 
tors. It  cleans  from  ten  to  thirty  tubes 
an  hour,  and  besides  removing  the  scale 
from  the  water  side  of  the  tube,  it  re- 
moves the  caked  soot  from  the  lire  side, 
and  is  a  vcrv  efficient  tool. 
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New   Cars  for   Tourists  in   India 


The  inHiix  of  large  panics  ot  "round- 
the-world"  tourists  from  the  United 
States  is  engaging  the  attention  of  the 
railway  authorities  of  India,  and  to  pro- 
vide for  their  comforts  a  number  of  new, 
handsome,  first-class  companmcnt  cars 
are  being  turned  out  of  the  Great  Indian 
Peninsula  Railway  Matunga  workshops, 
near  Bombay.  This  road  conveys  the 
visitors   for  their  pleasure  trips   to   Agra 


I  he  coinpartnunls  arc  uph' ilsurccl  \n 
blue  "buffalo"  leather,  and  the  scats  arc 
so  arranged  that  they  pull  out  to  form 
berths  of  extra  width.  The  upper  ones 
have  side  railings  similar  to  ships'  bunks, 
and  the  provision  of  independent  berth 
lights  enable  any  occupant  to  recline  and 
read  in  the  evening  without  discomfort 
to  others  in  the  compartment.  The  finish 
cif   the   interior   is   in   polished    teak    witli 


wii.j  1,-.  .1  r. .nsl^lclll  ailuiircr  of  American 
passenger  equipment,  represent  a  marked 
advance  in  passenger  stock  for  Indian 
railways,  and  should  prove  popular  dur- 
ing the  l)usy  season  now  at  hand. 


The  Safety  Heating  and  Lighting  News. 

Tlie  merits  of  the  Pintsch  and  Electric 
■ighting  equipments  of  the  Safety  Heat- 
ing   &•    Lighting    Company    arc    so    well 


TYPE  OF  XKW  C  ARS  FOR  THE  GREAT    IXDIAX    I'KNIXSII.  A   R.MI.W.SV. 


and  back,  and  also  arranges  for  the  jour- 
neys across  India  to  Calcutta,  Darjceling, 
etc.,  etc. 

The  new  carriage  illustrated  in  the 
photograph,  has  four  large  private  com- 
partments, each  providing  four  berths 
with  a  small  coupe  to  acconmiodatc  pas- 
sengers' servants,  a  provision  essential  to 
comfortable  travel  in  India.  The  total 
length  of  the  car  body  is  62  ft.,  whilst  its 
width  is  9  ft.  6  in.     It  is  built  with  teak 


plain  moulding,  etc.,  worked  as  smooth 
us  possible  to  prevent  deposit  of  dust, 
and  assist  in  cleaning.  To  maintain  good 
ventilation  and  a  cool  interior,  exhaust  ■ 
ing  ventilators  are  provided  al)ovc  the 
windows,  and  powerful  electric  fans  are 
provided.  During  the  hot  weather 
months  it  is  proposed  to  provide  elec- 
trically operated  "Khus  Khus"  coolers,  or 
similar  appliances  on  a  central  table. 
To   render  access   to  the   upper  berths 


known  that  a  mere  reference  I"  them  is 
surticicnt.  but  it  must  not  be  imagined 
that  the  company  are  resting  on  their 
well-earned  reputation.  They  are  con- 
stantly making  new  devices  in  their  spe- 
cial field  of  heating  and  lighting  e'luipment 
1  he  .\pril  issue  of  their  elegant  Bulletin 
IS  full  of  illustrations  and  descriptive 
nu'.ttcr  regarding  mantle  lamps  for  postal 
cars,  safety  corona  .globes.  Pintsch  man- 
tie   lamps   and    lanterns,   electric    lighting 


i 
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iMPNRTMEXT.^ 


framing  on  a  steel  underframe  60  ft. 
long;  this  rests  on  two  trucks  with  axles 
placed  at  10  ft.  centers.  The  trucks  are 
of  the  single  bolster  type  with  steel  mem- 
bers and  framing.  The  car  bodies  have 
steel  upper  panels  with  teak  lower  sheet- 
ing and  between  the  two  "skins"  of  the 
structure,  there  is  a  layer  of  heat  resist- 
ing material  largely  composed  of  asbes- 
tos, which  imprisons  air  on  either  side. 


easy,  portable  steps  have  been  provided ; 
this  overcomes  one  of  the  objections  pas- 
sengers have  to  use  upper  berths. 

The  lavatories  are  finished  in  white 
tiled  sides  and  mosaic  floors  with  fittings 
and  arrangements  of  the  latest  type;  they 
are  roomy  and  well  finished 

Altogether,  these  carriages,  which  have 
been  built  from  the  designs  of  the  car- 
riage   superintendent.    Mr     A.    M.    Bell, 


lixlurcs,  generators  and  dynamo  regula- 
tors, all  of  which  possess  new  and  ad- 
mirable features.  There  are  also  rep^irts 
on  investigation  of  illumination  test's  con- 
(''K-ted  by  the  electrical  department  of  the 
Faltimore  &  Ohio  Railroad,  which  can- 
not fail  to  be  of  special  interi  «t  to  rail- 
r  ad  men.  Send  for  a  copy  r  t  the  Safety 
Healing  and  Lighting  Xcw  -  '  N*"  6"),  2 
Kfct'r  •-treet.  New  York, 
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Electrical  Department 


Powerful  Electric  Locomotives  for  the 

New   York  Central  &   Hudson 

River  Railroad. 

Ten  passenger  electric  locomotives  capa- 
ble of  hauling  a  1,000-ton  train  at  60 
miles  per  hour  arc  to  he  placed  in  com- 
mission by  the  New  York  Central  &  Hud- 
son River  Railroad  Co.  on  the  electrified 
zone  out  of  New  York  City.  A  very 
e.\haustive  series  of  tests  and  trial  runs 
of  an  e.xpcrimcntal  locomotive  of  this 
type  was  recently  made  on  the  Harlem 
division.  This  locomotive  was  immediate- 
ly put  in  service  on  the  electrified  section 
of  the  New  York  Terminal  and  a  con- 
tract was  awarded  the  General  Electric 
Company  for  nine  additional  locomotives 
of  the  same  design,  which  are  now  under 
construction. 

The  electric  locomotives  in  service  in 
the  terminal  previous  to  the  introduction 


tlier  development  in  a  subsequent  type 
was  to  increase  the  distance  between  the 
guiding  trucks  and  the  rigid  wheel  base. 
The  riding  qualities  were  improved,  but 
at  a  loss  in  the  mechanical  efiiciency  of 
tlie  locomotive ;  for  about  40  tons  of  sur- 
plus weight  had  been  added  and  were 
being  carried  by  the  bogie  trucks  for  the 
sole  purpose  of  guiding  the  locomotive. 
In  this  latest  design  the  guiding  trucks 
were  separated  still  further  from  the  fixed' 
wheel  base  and,  in  order  to  eliminate 
ineflfective  weight  and  to  use  every  pound 
of  the  locomotive  weight  for  adhesion, 
motors  are  placed  on  the  truck  axles. 
The  lengthening  out  of  the  total  wheel 
base  necessitates  the  running  gear  to  be 
in  two  halves  with  a  spring-connected 
articulated  joint  between  the  frames. 

.At    the    iiresont    time    the    New    York 
Central  &   lluil.>,on  River  Railroad  Co.  is 


with  heavy  top  and  bottom  members  and 
pedestal  tie  bars.  The  end  frames  and 
centre  cross  frames  are  steel  castings 
securely  bolted  to  the  side  frames  and 
supporting  the  magnet  poles. 

The  main  frame  or  backbone  of  the  lo- 
comotive is  a  box  girder  built  of  10-in. 
channels  with  l4-'^n.  top  and  bottom 
plates.  It  is  approximately  10  inches 
deep  by  36  inches  in  width  and  22  feet  in 
length.  The  frame  is  bolted  to  the  top 
member  of  the  rigid  truck,  and  extends 
forward  over  the  center  plate  of  the  lead- 
ing truck  and  backward  to  the  heavy 
hinge  which  connects  the  two  halves  of 
the  frame.  The  main  frame  carries  in 
its  top  plate  the  center  pin  which  supports 
the  weight  of  the  operating  cab.  All  these 
center  pins  are  hollow  and  serve  as  air 
passages,  the  main  box  girder  frame  act- 
ing as  a  distributing  reservoir  for  the  air 
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of  the  new  engine  weigh  approximately 
115  tons.  While  the  new  locomotives  are 
considerably  lighter,  weighing  100  tons, 
they  are  much  more  powerful,  are  pro- 
vided with  ample  force<l  air  ventilation 
and  designed  with  a  view  to  continuous 
high  speed  service.  All  the  100-ton  weight 
is  carried  on  motor-driven  axles,  while 
the  former  locomotives  have  but  70  tons 
weight  on  the  driving  wheels.  In  regular 
service  they  have  a  capacity  for  develop- 
ing 1,400  horsepower  continuously  and 
can  develop  as  high  as  5.000  horsepower 
for  short  periods. 

The  original  New  York  Central  electric 
locomotives  had  guiding  wheels  in  the 
form  of  a  pony  truck  with  .'IH.OOO  pounds 
on  the  axle.  There  were  four  driving 
wheels,  each  carrying  the  armature  of  a 
direct  current,  bipolar,  gearless  motor. 
To  improve  the  riding  qualities  of  this 
pioneer  express  electric  locomotive,  a 
gui<iing  bogie  truck  having  two  .ixles  was 
substituted    for   the   pony   truclr      .\    fur- 


operating  forly-seven  electric  loconiotivcs 
in  New  ^■ork  Terminal  service.  Uf  these, 
thirty-five  were  built  in  1906  and  twelve 
in  1908.  They  are  all  of  the  115-ton  4-8-4 
type  and  are  each  equipped  with  four 
GE-84  bipolar  gearless  motors.  The  new 
electric  locomotive  adopted  by  the  com- 
pany is  likewise  a  bipolar  gearless  design, 
but  it  is  equipped  with  eight  GF.-89  mo- 
tors and  is  designated  type  4-4-4-4.  Each 
motor  is  approximately  three-fourths  the 
capacity  of  the  GE-84  motor  used  on  the 
previous  engines,  making  the  aggregate 
capacity  of  the  motors  on  tlie  locomotive 
approximately  SO  per  cent,  greater  than 
before  and  affording  approximately  25 
per  cent,  higher  speed. 

Since  all  of  the  axles  arc  driving  axles, 
these  can  not  be  distinguished  as  main 
driving  or  leading  trucks;  but  they  are 
termed  for  clearness  rigid  trucks  and 
swivel  trucks  respectively.  The  rigid 
truck  is  built  up  of  heavy  steel  castings, 
the  side   frames  being  of  a  truss  pattern 


delivered  from  the  bbuver  in  the  upper 
cab  through  the  upiier  center  pins  and 
conducting  it  to  the  eight  motors  below. 

The  construction  of  the  swivel  or  lead- 
ing truck  is  similar  to  that  of  the  rigid 
truck,  except  that  ic  carries  a  center  pin 
and  is  connected  to  the  main  frame 
through  this  center  pin  instead  of  being 
bolted  rigidly  to  it. 

This  type  of  design  affords  a  long 
flexible  wheel  base  with  eight  axles,  but 
restricts  the  length  of  any  rigid  portion 
to  not  more  than  6  ft.  6  in.  All  the 
axles  are  equipped  with  motors,  but  the 
magnetic  circuit  for  each  truck  or  pair  of 
motors  is  self-contained  and  relates  only 
to  the  two  axles  In  that  truck. 

The  cab,  carried  on  the  two  center  pins 
as  stated,  has  its  weight  distributed  be- 
tween the  two  halves  of  the  locomotive 
frame.  It  is  the  box  type.  35  ft.  in  length 
and  10  ft.  wide.  The  interior  is  divided 
into  three  sections.  A  motorman's  com- 
partment   Is    located    at    cither    end    and 
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contains  the  motorman's  seat,  controller, 
air  brake,  valves,  bell  and  whistle  rope 
handles,  and  such  parts  of '  the  control 
apparatus  as  have  to  be  within  reach  of 
the  operating  engineer.  In  the  central 
section  of  the  cab  are  the  air  compressors, 
blowers,  contractors  and  rheostats, 
grouped  so  that  they  are  conveniently 
accessible  for  inspection  and  repair,  and 
separated  from  the  direct  reach  or  atten- 
tion of  the  operating  engineer.  The  ad- 
vantage of  this  arrangement  is  that  it 
removes  from  the  sight  of  the  engineer 
running  apparatus  which  might   serve  to 


Interurban  Service  on  the  Lackawanna 
&  Wyoming   Valley   Railroad. 

A  high-speed  service  equal  to,  if  not 
better,  than  that  given  by  the  paralleling 
steam  roads,  is  operated  between  Scran- 
ton  and  Wilkes- Barre,  Pa.,  by  the 
Lackawanna  &  Wyoming  Valley  Rail- 
road Company.  Competition  with  steam 
roads  between  the  two  terminals  is  keen, 
but  because  of  the  high-class  and  fre- 
quent service  furnished  by  the  inter- 
urban line,  its  traffic  is  very  heavy. 

Local  and  limited  trains  are  run. 
Local   trains   on   a   twenty    minute   head- 


Battery-Charging  Motor-Generator  Sets 
for  Railway  Signalling. 
Bulletin  No.  4085,  just  issued  by  the 
General  Electric  Company,  describes 
more  or  less  briefly  that  company's 
liattery-charging  motor-generating  sets 
for  railway  signaling.  The  bulletin 
should  be  of  service  to  railway  men. 


Large    Electric    Turbo-Generators. 

Electric  power  is  being  generated  by 
larger  and  larger  units  from  year  to 
y.rir  It  i,  i c:  only  a  few  years  ago,  in 
'  '•     Westinghouse     company 


ELE\^\TIO^•  VIEW  OF  THE  POWERFUL  NEW  ELECTRIC  LOCOMOTUE   FOR  THE  NEW  YORK  CENTR.M.  LINES. 


distract  his  attention  from  the  actual 
work  of  handling  the  locomotive  and 
which  can  be  inspected  and  attended  to 
by  his  assistant.  This  general  type  of 
construction  leaves  a  fairly  long  platform 
on  either  end  of  the  locomotive.  Access 
to  the  cab  is  obtained  through  doors 
opening  onto  the  platform. 

The  motor  is  practically  enclosed,  and 
the  field  coils  are  waterproofed  and 
armored.  End  shields  are  provided  for 
each  motor,  which  render  it  dust-tight 
and  practically  water-tight.  The  loco- 
motive with  all  eight  motors  working  has 
a  capacity  of  13,500  lbs.  tractive  effort  at 
54  miles  per  hour  for  one  hour,  and  10,000 
lbs.  tractive  effort  at  60  miles  per  hour 
continuously.  The  motors  are  elec- 
trically connected  in  pairs,  each  pair 
handled  as  a  four  motor  equipment  in  the 
three  combinations,  namely,  series,  series 
parallel  and  parallel. 

Current  is  collected  by  eight  under- 
running  third  rail  shoes,  or  by  two  over- 
head trolleys  when  on  gaps  on  the  third 
rail. 

The  principal  data  and  important  di- 
mensions applying  to  the  locomotive  are 
the  following : 

Length  inside  of  knuckles— 55  ft.  2  ins 

Length  over  cab — 33  ft. 

Height  over  cab — 12  ft.  8  ins. 

Height  with  trolley  down— 14  ft.  6  ins 

Height  with  trolley  running— IS  ft.  1 
in. 

Width  over  all— 10  ft. 

Rigid  wheel  base— 5  ft.  and  6  ft.  6  ins. 

Total  weight— 200,000  lbs. 

Weight  per  axle— 25,000  lbs. 

Dead  weight  per  axle — 6,395  lbs. 


w'ay,  and  limited  trains  every  hour,  the 
running  time  being  forty-one  minutes 
and  thirty  minutes  respectively. 

Single  car  trains  are  used  until  shortly 
after  noon  when  two  car  trains  are  used 
and  often  four  car  trains  are  run.  This 
flexibility    of    operation     is    possible,    as 


built  the  largest  turbo-generator  at  that 
time,  of  approximately  6,000  k.w.  or  8,000 
horsepower.  Units  now  of  30,000  horse- 
power are  built  by  the  same  company. 
Two  large  units  of  approximately  26.000 
h.  p.  have  recently  been  ordered  by  the 
West   Penn   Traction   Co..   Pittsburgh. 


I'TIMAI^    l:i.K(  TRlc-    I 

each  car  is  a  motor  car  and  as  many  as 
desired  can  be  operated,  all  being  con- 
trolled by  one  man  at  the  head  end. 
Thus  the  amount  of  rolling  stock  in  ope- 
ration is  efficiently  adjusted  to  the  de- 
mands of  the  traffic  without  delays  or 
changes  in  the  schedule  and  very  little 
increase  in  operating  expenses. 

Besides  the  34  cars  which  are  all 
equipped  with  two  Westinghouse  motors, 
each  of  150  h.  p.,  there  are  2  locomotives 
used  for  switching  and  freight  service. 


Cloth  Pinions. 
Rawhide,  paper  and  other  materials 
have  been  extensively  used  with  certain 
measures  of  success,  but  nothing  of  the 
kind  in  any  respect  approaching  the  ef- 
fectiveness of  cloth  pinions  has  heretofore 
been  produced.  The  strcncth  is  equal  to 
that  of  any  other  nun-nietallic  gearing, 
and  by  virtue  of  a  measure  of  cl.isticity, 
they  rim  safely  in  any  service  within  the 
limit  of  strength  of  similar  ca.-it  iron 
gears. 
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Improvements  in  Constructing,   Painting  and  Cleaning  Steel 

Passenger  Coaches 


Tlie  American  Society  of  Mechanical 
Engineers'  held  a  very  interesting  meeting 
in  New  York  last  month,  which  was 
largely  attended  by  a  representative 
gathering  of  mechanical  engineering  and 
railroad  men.  The  subject  of  steel  pas- 
senger car  design  was  discussed  at  con- 
siderable length,  the  basis  being  the  pres- 
entati(.n  of  no  less  than  thirteen  short 
papers,  all  bearing  on  some  particular 
phase  of  the  subject,  and  all  written  by 
experts    in   their   various   departments. 

Among  the  principal  papers  were  that 
presented  by  Mr.  H.  H.  Vaughn,  assistant 
vice-president  of  the  Canadian  Pacific, 
who  briefly  outlined  the  new  problems 
that  the  change  from  wood  to  steel  car 
construction  had  brought  forward. 
Wooden  passenger  cars  had  developed 
along  uniform  lines.  The  varieties  of 
framing  were  few  and  the  differences 
unimportant,  while  the  introduction  of 
steel  in  freight  cars  resulted  in  the  aban- 
donment of  designs  that  had  become 
standardized  and  the  introduction  of 
many  new  types.  In  freight  cars  the 
principal  problem,  other  than  that  of 
obtaining  satisfactory  designs,  had  been 
the  extent  to  which  it  was  advisable  to 
use  composite  or  all-steel  construction. 
In  passenger  cars  the  types  will  not  likely 
be  changed  by  the  substitution  of  steel 
for  wood.  The  single  problem  as  to 
whether  greater  framing  strength  was 
necessary  brought  up  the  question  of  side 
framing  or  center-girder  type,  and  is  im- 
portant, because  the  weight  of  passenger 
cars  was  already  excessively  heavy  per 
passenger,  even  with  wood  construction, 
and  the  use  of  steel  has  increased  the 
weight  from  10  to  20  per  cent.  Side- 
girder  cars  had  so  far  a  decided  advan- 
tage over  the  center-girder  type,  in  their 
lighter  weight  and  greater  strength  in 
case  of  accident.  This  may  lead  to  its 
adoption  on  roads  where  the  lesser  weight 
is  of  importance.  In  the  matter  of 
sheathing  cars,  the  cost  and  weight  will 
li'Kcly  prevent  its  general  use. 

In  the  matter  of  inside  finish,  there  is 
no  general  objection  to  the  use  of  wood. 
I:  is  more  capable  of  ornament  and  a 
better  insulator.  There  is  little  or  no 
difference  in  cost,  and  opinions  are  much 
divided  among  car  builders  and  railroad 
men.  The  importance  of  strengthening 
the  ends  of  cars  by  the  use  of  steel  had 
met  with  universal  approv.d.  while  the 
iloors.  constructed  of  metal  covered  with 
a  flexible  cement  was  a  step  m  the  right 
direction.  On  the  Canadian  I'.icific  an 
f.nclorfloor  was  used,  covered  with  in- 
sr.laling  material  and  the  cemciil  was  also 
ci'vcred  with  cork  ]/i  in.  in  thickness.  A 
car  floor  protected  in  this  way  was 
w.-.rmcr  than  a  wooden  car.  The  supe- 
riority of  the  steel  car  in  this  n-LMrd,  as 


well  as  in  the  nuirc  important  element  i>i 
safety  was  beyond  question. 

Mr.  C.  D.  Young,  engineer  of  tests  of 
the  Pennsylvania,  presented  an  intere>ting 
paper  on  the  painting  of  steel  passenger 
cars.  Much  importance  was  placed  on 
the  thorough  cleaning  of  the  surfaces  to 
be'  painted.  Sand-blasting,  wire  brushes 
and  emery  cloth  w-ere  essential  to  cnni- 
plete  work,  the  sand-blasting  being  ci  in- 
lined  to  the  outside.  One  coat  of  suitable 
primer  was  sufficient  on  truck  parts,  be- 
fore assembling.  .Afterwards,  all  surfaces 
exposed  to  view  im  trucks  e.xcept  wheels, 
should  be  covered  with  two  coats  of 
truck  enamel.  Details  of  the  preparation 
of  the  undcrframes  and  superstructures 
were  also  given,  wliich  embodied  the  re- 
sults of  repeated  ex|ieriments.     In   umlcr- 


Details  of  interior  p.ainting  ami  linishing 
were  also  given,  embracing  the  applica- 
tion of  coats  of  primer,  drying,  surfacing,, 
puttying  and  glazing  with  additional  coat 
of  primer  and  emery  cloth  rubbing,  color- 
ing, varnishing,  and  linisliing  with  rubbing 
with  oil  and  puherized  pumice  stone,  the 
various  applications  occupying  a  pe- 
riod of  eighteen  days. 

In  spite  of  all  these  preparations  and 
applications  it  was  found  that  as  the  linear 
expansion  of  steel  is  nnich  more  than  that 
of  wood  the  tendency  of  the  interiors  of 
the  cars  to  show  cracks  and  checks  was 
very  great.  These  defects  extended 
through  to  the  surfacer.  These  condi- 
tions developed  on  an  average  of  six 
months'  service,  showing  that  '  a  new 
system  of  painting   was  necessary,  and  a 
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frames  where  metal  bears  on  metal,  two 
coats  of  a  non-inflannnable  preservative 
were  necessary,  and  all  exposed  surfaces 
should  have  a  third  coat  of  the  preserva- 
tive applied. 

In  regard  to  the  outside  slieeting,  with 
Utter  and  deck  plates,  they  sli.puM  be 
ccivered  with  a  coat  of  surfacer  and 
giazed  with  surfacer  composition,  no  kss 
tlian  four  coats  of  surfaci-r  being  adflcil. 
and  rubbed  down  with  linseed  oil  and 
emery  cloth,  then  two  coals  of  the  color 
material  desired  being  added,  and  allcr 
siriping  and  lettering,  three  coats  of 
Imishitig  v.arnish  were  required.  .\  heavy 
(oat  of  protective  paint  was  necessary  on 
the  roof,  followed  by  one  coat  of  a  mix- 
ture of  three  parts  of  mixed  ground  coI..r 
and    one    part    of    the    protective    coating. 
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more  elastic  paint  would  have  to  be  used 
for  interior  tinishing.  Extensive  experi- 
ments were  made  en  special  panels  dried' 
ii;  ovens,  and  the  result  was  that  marked 
improvements  were  expected  in  the  near 
future.  To  test  the  merit  of  tlie  experi- 
lents  an  oven  has  been  designed  and 
built  at  the  Altoon.a  shops  of  tlie  Penn- 
.sylvania  Railroad  sufliciently  large  to  hold 
a  car.  The  oven  is  lined  with  J4  in.  steel 
plates  on  the  inside  and  the  outside  with 
galvanized  iron.  .\  ?•  in.  space  between 
the  sheets  is  filled  with  niaynesia  lagging. 
Into  this  oven  a  row  of  steam  pipes  is 
admitted  at  a  jiressurc  of  about  lOO" 
pounds  per  square  inch,  so  that  a  tempera- 
ture of  over  250  deg.  may  be  maintained 
during  the  drying  or  baking  process.  As 
each    successive   coat    of   primer   and   sur- 
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facing  and  coloring  is  applied  the  car  is 
removed  from  the  oven  and  allowed  to 
cool  sufficiently  before  the  application  of 
the  new  coat,  and  at  the  final  varnishings, 
the  temperature  of  the  oven  is  reduced  to 
120  deg.  F.  at  the  start  to  150  deg.  F.  at 
the  finish.  All  the  work  may  be  accom- 
plished in  one  week.  The  oven  has  been 
in  operation  since  the  beginning  of  the 
present  year  and  the  results  so  far  justify 
the  expectation  that  the  checks  and  crack- 
ing will  be  considerably  lessened,  if  not 
entirely  removed.  The  saving  in  time 
alone  is  considerable,  and  the  assurance 
of  a  longer  life  of  material  applied,  to- 
gether with  less  of  material,  while  the 
general  appearance  of  the  completed  work 
is  claimed  to  be  better. 

All  of  the  papers  were  of  an  interesting 
kind,  and  it  was  matter  of  regret  that 
there   was   not   time   to   read   and   discuss 


purpose  and  every  particle  of  dust  re- 
moved by  the  suction  of  a  vacuum  process. 
On  the  car  also  compressed  air  has  been 
at  work.  The  "blowers,"  as  the  men  are 
called,  have  turned  a  purifying,  all-pervad- 
ing stream  from  their  hoses  into  every 
nook  and  cranny.  The  seats  are  guiie 
over  and  the  dust  swirling  out  of  the 
windows  gives  the  impression  that  the  car 
i.-;  afire.  When  the  nozzle  is  turned  on 
the  window  itself  myriad  particles  of  dust 
and  cinders  take  flight  from  their  hiding 
places  around  the  sash. 

Next  comes  a  man  with  a  mop.  The 
floors  of  the  steel  cars  used  by  the  Penn- 
sylvania are  much  of  a  mixture  of  cement 
and  ground  cork  and  are  much  easier  to 
clean  than  wood.  After  they  have  been 
thoroughly  scrubbed  women  w'ith  cloths 
gc  over  the  steel  "woodwork,"  polishing 
i:    until    to    the    shining    point.      Finally, 


all  of  the  papers.  Much  favorable  com- 
ment was  made  on  the  enterprise  shown 
by  the  Pennsylvania  in  regard  to  the  im- 
provements in  car  construction,  painting, 
decorating  and  cleaning.  In  the  latter 
operation  it  may  be  remarked  that  tlio 
traveler,  as  he  boards  the  train  which  is 
shining  and  spotless  inside  and  out.  d^ies 
not  stop  to  think  that  a  few  hours  before 
these  same  cars  were  returning  from  a 
run  dusty  and  travel-stained ;  that  the 
seats  and  carpets  which  look  so  fresh  and 
new  have  lately  borne  the  traces  left  by 
other  travelers.  If  he  could  stay  on  board 
after  the  passengers  are  discharged  at 
Pennsylvania  Station  in  New  York,  and 
slide  under  Manhattan  Island  and  the 
East  River  with  the  empty  train,  he  would 
meet  a  surprise. 

First  the  carpets  are  removed.  They  are 
taken   to   a   platform   constructed   for   the 


after  the  carpets  are  laid,  there  is  another 
careful  dusting  with  cloths  and  the  car 
is  ready  for  anothc  trip. 

The  problem  of  exterior  cleaning  is  be- 
ing studied  very  carefully  by  the  Pennsyl- 
vania. Experiments  arc  being  made  with 
different  solutions  for  this  v.-ork.  the 
principal  ingredients  of  all  being  oil  and 
soap.  Every  solution  is  tried  out  for  a 
period  of  three  years.  Every  time  a  car 
is  cleaned  it  is  recorded,  and  when  it  goes 
to  the  shops  at  Altoona  to  be  incrhauled 
the  experts  there  compile  data  frf)m  these 
records  to  he  used  in  determining  which 
solution  is  the  most  effective  and 
economical. 

New  Testing  Plant. 
The  first  locomotive  to  be  tested  in  the 
new  locomotive  laboratory  of  the  College 
of     Engineering     of     the     University     of 


Illinois  has  arrived.  The  locomotive  is 
the  Illinois  Central  Railroad's  large, 
modern  freight  engine,  No.  958.  It  is  of 
the  consolidation  type.  Its  total  weight, 
"ith  the  tender,  is  182  tons,  of  which  100 
tons  are  supported  on  the  eight  driving- 
wheels.  During  the  operations  of  test- 
ing, the  locomotive  driving-wheels  will 
lest  upon  wheels  instead  of  rails.  These 
supporting  wheels  are  arranged  so  that 
t'lcy  may  be  shifted  to  suit  any  spacing 
(.f  drivers,  and  they  are  free  to  revolve 
about  axles  resting  in  large  bearings.  The 
resistance  is  supplied  by  hydraulic  brakes 
attached  to  each  end  of  the  supporting 
axles.  In  this  way  the  reciprocating  and 
revolving  parts  of  the  locomotive  [nay  be 
run  at  any  desired  speed,  exactly  as  in 
ordinary  operation,  while  any  actual 
movement  of  the  locomotive  itself,  along 
the  track,  is  prevented  by  a  heavy  anchor 
ur  dynamometer  at  the  rear,  which  also 
serves  to  measure  the  draw-bar  pull. 
While  thus  operated,  it  may  be  tested 
with  the  same  facility  as  a  sta  onary 
^tcam  plant. 


Grinding  Wheels. 

There  arc  two  reasons  why  a  wheel 
appears  softer  in  the  center.  The  sur- 
face si>eed  decreases  in  proportion  to 
the  diameter  when  the  wheel  wears 
smaller.  If  the  surface  speed  decreases, 
the  wheel  will  act  softer,  and  a  larger 
(|uantity  of  abrasive  be  required  to 
:^rind  a  certain  quantity  of  materials. 
!!y  decreasing  the  diameter,  the  thick- 
ness of  layer  worn  off  increases;  in 
other  words,  wearing  off  the  same 
quantity  of  abrasive  will  decrease  the 
diameter  faster  when  the  diameter  of 
the  wheel  is  small  than  when  it  is 
large. 


At  a  meeting  of  the  Board  of  Directors 
of  the  United  States  Light  &  Heating 
Company  held  in  New  York  last  month. 
Mr.  Charles  A.  Starbuck  was  elected 
chairman  of  the  Board  of  Directors. 
Mr.  J.  Allan  Smith,  president;  Mr.  Frank 
P.  IVazier,  vice-president ;  Mr.  William 
P.  Hawley,  vice-president,  and  Mr.  A.  H. 
Ackermann,  general  manager.  Mr.  W. 
S.  Crandell  is  secretary  of  the  company, 
with  offices  at  30  Church  street. 


The  Horace  L.  Winslow  Company, 
contractors  and  heating  experts,  have 
recently  found  it  necessary,  on  account  of 
e.-ipansion  resulting  from  increase  of 
1  usiness.  to  move  into  new  and  larger 
offices  at  990  Old  Colony  Building.  Chi- 
cago. They  are  well  known  for  their  in- 
stallations of  locomotive  washout  plants 
and  water  recover}-  svstems. 


The  Watson-Stillman  Company  has 
moved  its  Chicago  office  from  449,  The 
Rookery,  to  the  McCormick  Building, 
Chicaco,  III. 
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Items  of  Personal  Interest 


-Mr.  J.  A.  Burchill  lias  been  appointed 
foreman  of  sliops  of  the  Chicago  &  North- 
western at  Waseca,  Minn. 

Mr.  G.  \V.  Keller  has  been  appointed 
general  foreman  of  the  Norfolk  &  West- 
ern  at   Portsmoutli,   Ohio. 

Mr.  G.  E.  Hendricks  has  been  appointed 
general  foreman  of  the  Chicago  &  East- 
ern  Illinois  at  Mitchell,   Ind. 

Mr.  C.  M.  Hitch  has  been  appointed 
general  forcinan  of  the  Cincinnati,  Ham- 
ilton &  Dayton  at  Lima,  Ohio. 

Mr.  D.  S.  Littleholes  has  been  appointed 
master  mechanic  of  the  Northern  Pacific, 
with   olTice  at  Jamestown,   X.   D. 

Mr.  .A.  Pye  has  been  appointed  road 
foreman  of  engines  of  tlie  Grand  Trunk 
Railway,  with  office  at  Ottawa,  Ont. 

Mr.  Q.  E.  Herricks  has  been  appointed 
general  foreman  of  the  Chicago  &  East- 
ern Illinois,  with  office  at  Mitchell,  111. 

Mr.  Charles  W.  Crapp  has  been  ap- 
pointed general  foreman  of  the  Chicago 
&  Northern,  with  office  at  Escanaba,  111. 

Mr.  N.  C.  Bettcnberg  has  been  ap- 
pointed master  mechanic  of  the  Great 
Northern,  with  ofiice  at  Crookston,  Minn. 

Mr.  W.  P.  Kinney  has  been  appointed 
master  mechanic  of  the  Wichita  Falls 
route,  with  office  at  Wichita  Falls,  Te.x. 

Mr.  F.  Studer  has  been  appointed  mas- 
ter mechanic  of  the  Chicago  &  Eastern 
Illinois,  with  headquarters  at  Evansville, 
111. 

Mr.  G.  G.  Martin  has  been  appointed 
master  mechanic  of  the  Aberdeen  &  Rock 
Fish  Railway,  with  office  at  .Aberdeen. 
N.  C. 

Mr.  J.  W.  Small  has  been  appointed 
superintendent  of  motive  power  of  the 
Seaboard  .'Xir  Line,  in  place  of  .\lr.  A.  J. 
Poole,  resigned. 

Mr.  C.  I'.hick  has  been  appointed  fore- 
man of  the  Lake  I->ie  &  Western  shops 
at  Rankin,  111.,  in  place  of  Mr.  R.  H. 
Zork,   resinned. 

Mr.  W.  E.  Dewilt  lias  Ijcen  appointed 
road  foreman  of  engines  of  the  New  York 
Central  &  Hudson  River,  with  orticc  at 
East  Buffalo,  N.  Y. 

Mr.  A.  E.  McMillan  has  been  appointed 
general  f(;reman  of  the  llaltiinure  S:  Ohio 
.South  Western  at  Cincinnati,  ( )hio,  in 
place  of   Mr.   G.   A.   Bowei>, 

-Mr.  Fred  Hooker  has  been  appointed 
superintendent  of  locomotive  fuel  service 
"f  the  .St.  Louis,  Brownsville  X-  Mexico, 
with   office   at   Keysville,   Tc\. 

Mr  P.  Dickson  has  been  appointed 
fijriin.m  ■  ;'  the  mechanical  dep.Miment  of 


the  Stephenvillc,  North  &  South  Texas 
Railway,  with  office  at  Comanche,  Tex. 

Mr.  A.  Eugene  Michel  and  staff,  ad- 
vertising engineers,  have  removed  from 
21  Park  Row,  New  York,  into  larger 
offices,  Rooms  1001-7  Woolworth  Build- 
ing. 

Mr.  W.  L.  Kellogg,  superintendent  of 
motive  power  of  the  Missouri,  Kansas  & 
Texas,  has  had  his  headquarters  trans- 
ferred from  Parsons,  Kan.,  to  Denison, 
Tex. 

Mr.  G.  Newman,  formerly  master  me- 
chanic of  the  Union  Pacific,  at  §liaron 
Springs,  Ark.,  has  been  transferred  to  a 
similar  position  on  the  same  road  at 
Denver,   Colo. 

Mr.  D.  S.  Terr\-  has  been  appointed 
constructing  engineer  of  the  Cleveland, 
Cincinnati,  Chicago  &•  St.  Louis,  and  Peo- 
ria &  Eastern,  with  headquarters  at  Cin- 
cinnati, Oliio. 

Mr.  W.  J.  McLean,  formerly  master 
mechanic  of  the  Duluth,  Winnipeg  and 
Pacific,  has  been  appointed  master  me- 
chanic of  the  Kettle  Valley,  witli  office  at 
Penticton,  B.  C. 

Mr.  L.  J.  McDonald  has  been  appointed 
road  foreman  of  equipment  of  the  Chi- 
cago, Rock  Island  and  Pacific,  with  office 
at  Elden,  Iowa,  in  place  of  Mr.  J.  C. 
Rhodes,  resigned. 

Mr.  Matthew  W.  Reagan  has  been  ap- 
pointed road  foreman  of  engines  on  the 
New  York  Central  Lines,  with  headquar- 
ters at  West  .Albany,  in  place  of  Mr.  W. 
P.  Davis,  promoted. 

Mr.  Harry  W.  Joyce,  formerly  round- 
house foreman  of  the  Union  Pacilic,  at 
Denver,  Colo.,  has  lieen  appointed  master 
mechanic  on  the  same  road,  with  ofiice  at 
Sharon   Springs,   Kans. 

Mr.  Erward  A.  Park,  formerly  master 
mechanic  of  the  Union  Pacific,  at  Denver, 
Colo.,  has  l)een  appointed  to  .-i  similar  po- 
sition on  the  Peoria  and  IVkin  Union, 
with  office  at   Peoria,   111. 

Mr.  h'rank  Hopper,  formerly  lu.ister 
ir.echanic  of  the  Dakota  division  ot  the 
Chicago,  Rock  Island  &  Pacific,  has  been 
apixiinted  master  mechanic  of  the  Duluth, 
WinniiK-g  &  Pacific,  with  office  at  West 
Duluth.  Minn. 

Mr.  E.  G.  Ilaskins  lias  been  aiip.Miited 
master  mechanic  of  the  Denver  X  Rio 
Grande  at  Salida,  Col.,  and  Mr.  .\.  S. 
Teaque  has  been  appointed  assistant  mas- 
ter mechanic  on  the  same  road,  with  nfiicc 
at  Hepor,  Utah. 

Mr.  Henry  Jnngermann.  formerly  with 
the  motive  pnwer  and  inspection  depart- 
iiieiil    of    tbe    Harriui.in    Lines,    has    lieen 


appointed  railway  representative  of  Tate- 
Jones  &  Co.,  manufacturers  of  shop 
furnaces,  Pittsburg,  Pa. 

Mr.  Joseph  Wood,  first  vice-president 
of  the  Pennsylvania,  has  been  elected  a 
director  of  the  company  to  fill  the  vacancy 
caused  by  the  death  of  Mr.  James  Mc- 
Crea,  whose  term  of  office  would  have 
expired  in  1914. 

Mr.  Joha  G.  Greiner,  formerly  general 
foreman  of  the  shops  of  the  Cincinnati. 
Hamilton  &  Dayton,  at  Lima,  Ohio,  has 
been  appointed  master  mechanic  of  the 
San  Pedro,  Los  Angeles  &  Salt  Lake, 
with  office  at  Salt  Lake  City,  Utah. 

Mr.  L.  A.  Richardson,  formerly  master 
mechanic  of  the  Chicago,  Rock  Island  and 
Pacific,  at  Chicago,  111.,  has  been  appointed 
mechanical  superintendent  of  the  third 
district,  with  office  at  El  Reno,  Okla.,  in 
place  of  Mr.  C.  M.  Taylor,  who  has  been 
transferred. 

Mr.  N.  S.  Airhart  has  been  appointed 
master  mechanic  of  the  Missouri,  Kansas 
&  Texas,  with  office  at  Parsons,  Kan. 
Mr.  H.  L.  McLow  has  been  appointed 
master  mechanic  of  the  same  road,  with 
office  at  Waco,  Tex.,  and  Mr.  R.  R.  Bates 
has  been  appointed  general  foreman  on 
the  same  road  at  Parsons,  Kan. 

Mr.  R.  L.  Stewart,  formerly  master  me- 
chanic of  the  Chicago,  Rock  Island  & 
Pacific  at  Trenton.  Mo.,  has  been  trans- 
ferred to  Chicago,  III.,  where  he  will  have 
jurisdiction  over  the  Chicago  Terminal 
and  the  Illinois  divisions,  and  Mr.  E.  J. 
Harris,  formerly  master  mechanic  of  the 
same  road  at  .'Vrmondale,  Kan.,  has  been 
transferred  to  a  similar  position  at  Tren- 
ton,  Mo. 

Mr.  J.  M.  Whalcn  has  been  appointed 
master  mechanic  of  the  Iron  Mountain,  at 
McGhee,  Ark.,  in  place  of  Mr.  W.  A.  Con- 
ley,  who  has  been  appointed  master  me- 
chanic on  the  Missouri  Pacific,  at  Van 
Buren,  Ark.,  in  place  of  Mr.  W.  A.  Bedall, 
who  was  transferred  to  Jefferson  City, 
Mo.,  as  master  mechanic  on  the  same 
road,  and  Mr.  C.  W.  Burkheimer  has  been 
appointed  division  foreman  on  the  same 
road  at  Texarkana,  Ark. 

Mr.  M.  G.  Condon,  Mr.  D.  C.  Hitchner, 
Mr.  H.  D.  Griffith  and  Mr  C.  O.  Ralph, 
formerly  with  H.  B.  Underwood  and 
Company,  Philadelphia,  have  formed  a 
partnership  with  a  view  to  establish  a 
new  company.  The  business  of  manufac- 
turing portable  cylinder  boring  bars  and 
other  high-class  portable  tools  will  be 
continued  by  H.  B.  Underwood  and 
Company,  1025  Hamilton  street,  the  same 
location  where  it  has  been  since  1870. 
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Mr.  W.  H.  Wundcrle  has  been  appointed 
roundhouse  foreman  of  the  Chicago  &  Al- 
ton, at  Bloomington,  111.  Mr.  Frank  Coe 
has  been  appointed  night  foreman,  and 
Mr.  \V.  H.  Davis,  superintendent  of  air 
brakes  at  the  same  place,  while  Mr.  M. 
R.  Vascoucelles  has  been  appointed  round- 
house foreman  at  Springfield,  111.  Mr. 
Edward  Grindrod,  demonstrator  of  ap- 
prentices, and  Mr.  I.  H.  Ilicock,  general 
foreman  at  Bloomington,  111.  Mr.  Hicock 
succeeds  Mr.  Geo.  Greeg. 

Mr.  F.  C.  Hamilton  has  been  appointed 
general  foreman  of  the  Atchison,  Topeka 
&  Santa  Fe  at  Argentine,  Kan.  Mr. 
Charles  Johnson  has  been  appointed  fore- 
man at  Seligman,  Ariz.  Mr.  David  Hop- 
kins has  been  appointed  road  foreman 
at  Fresno.  Cal.  Mr.  J.  C.  Levy  has  been 
appointed  to  a  similar  position  at  San 
Bernardino,  Cal.,  and  Mr.  C.  McCarlcy 
has  also  been  appointed  to  a  similar  posi- 
tion at  Albuquerque,  N.  M.,  all  on  tlu 
Santa  Fe. 

Mr.  T.  W.  Callahan,  foriucrly  master 
mechanic  of  the  Mesabi  division  of  the 
Great  Northern,  has  been  appointed  mas- 
ter mechanic  of  the  Kalispell  division. 
with  office  at  Whitefish,  Mont.  Mr.  John 
Lloyd  has  been  appointed  road  foreman 
of  engines  of  the  Montana  division  of 
the  same  road,  and  Mr.  \Vm.  MacKen- 
roth  has  been  appointed  locomotive  fire- 
man on  the  same  road  at  Minot,  N.  D. 

Mr.  C.  A.  Ralston  has  become  as- 
sociated   with    tlio    Rumscv    Car    Door 


W-  s,  CAKTICK. 
Brotherhood    of    Locomoli' 
and  Engin 


and  Equipment  Company,  Chicago,  111., 
in  the  capacity  of  vice-president  and 
general  sales  manager.  Mr.  Ralston 
has  had  over  twenty  years'  experience 
as  a  civil  engineer  and  operating  official 
with  some  of  the  leading  industrial 
concerns  in  America.  He  was  for  sonn- 
years  sales  manager  of  the  Lima  Loco~ 


motive  Company  and  latterly  with  the 
Micks  Locomotive  and  Car  Works. 
Mr.  Ralston  is  an  engineer  of  acknowl- 
edged ability  and  the  Rumsey  Car 
Door  and  Equipment  Company  are  to 
be  congratulated  on  tlic  new  and  im- 
portant addition  to  their  excellent  staff 
of  officials. 


C.    A.    R  \1  SKiX. 

Mr.  Elisha  Lee,  assistant  to  general 
manager  Pennsylvania  Lines  East,  and 
chief  of  counsel  for  Eastern  railroad 
companies  in  the  recent  arbitration 
proceedings  was  born  in  Chicago,  111. 
In  1877,  when  he  was  seven  years  old, 
liis  family  moved  to  Trindad,  British 
West  Indies,  where  he  remained  until 
1883.  He  then  went  north  to  attend 
llic  public  schools  at  Binghamton, 
.\.  Y.,  and  "The  Gunnery,"  Washington. 
Conn.  He  was  graduated  from  the 
Massachusetts  Institute  of  Technolotry 
in  the  class  of  1893.  Mr.  Lee  entered 
the  service  of  the  Pennsylvania  Rail- 
road Company  in  1892  as  rodman  in  tin- 
office  of  the  division  engineer  of  tin- 
Tyrone  Division.  From  1895  to  IS'i" 
he  was  on  a  leave  of  absence  attending; 
to  some  personal  business.  He  w.is 
appointed  Assistant  Supervisor  in  .April. 
1899,  and  served  in  that  capacity  on 
various  divisions  until  .April,  1901,  win  n 
lie  was  appointed  Supervisor.  In 
August,  1903.  he  was  promoted  to  .\^ 
sistant  Engineer  in  the  Maintenance  of 
Waj-  Department,  and  advanced  to 
I'rincipal  .Assistant  Engineer  of  the 
Philadelphia,  Baltimore  and  Washing- 
ton Railroad  Division  in  April,  1907. 
In  March.  1909,  he  was  appointed 
.Superintendent  of  the  New  York. 
Philadelphia  and  Norfolk  Railroad,  and 
in  March,  1911,  was  made  Assistant  to 
the  General  Manager  of  the  Pennsyl- 
vania Lines  East  of  Pittsburgh  and 
F.rie.  Mr.  Lee  has  been  a  close  student 
of  railroad  operations,  and  his  associa- 


tion with  many  of  the  leading  railroad 
men  of  our  time  has  eminently  fitted 
him  for  a  high  place  in  railroad  work, 
lie  is  a  graceful  and  scholarly  speaker 
and  marshals  his  facts  and  figures  with 
the  skill  of  a  mathematician. 

Mr.  W.  S.  Carter,  president  of  the 
•  '•rotherhood  of  Locomotive  Firemen 
.Old  Enginemen  and  Chief  of  Counsel 
lor  for  the  Brotherhood  in  the  recent 
arbitration  proceedings  is  a  native  of 
Te.xas,  and  entered  railroad  service  as 
a  fireman  on  the  Central  Montgomery 
railway,  now  the  Bcaunumt  Division  of 
the  Gulf,  Colorado  and  Santa  Fe  rail- 
way in  1879.  He  was  some  time  en- 
k'aged  in  the  baggage  department  of  the 
International  and  Great  Northern  rail- 
road, and  in  1885  returned  to  locomo- 
tive service  on  the  same  road.  From 
that  period  until  1894  he  was  occupied 
on  various  western  railroads  as  fireman 
and  locomotive  engineer.  Meanwhile 
he  had  shown  considerable  aptitude  as 
a  forceful  writer  on  economic  and  other 
subjects,  and  at  the  Hafrisburg  con- 
vention in  September,  1894,  he  was 
elected  editor  and  manager  of  the 
lirotherhood's  Magazine.  He  filled  the 
position  with  much  approval  for  ten 
>cars,  and  in  1904  he  became  grand 
secretary  and  treasurer  of  the  Brother- 
hood. At  the  Columbus  convention  in 
l'X)8  he  was  elected  President  of  the 
Brotherhood,  the  duties  of  which  he  has 
ably  filled  up  to  the  present  time.    Some 
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Europe  and  was  received  with  niuih 
favor  among  the  railroad  societies  in 
Great  Britain.  He  is  a  forceful  and 
eloquent  speaker,  a  keen  and  close  rea- 
soncr,  a  ready  and  resourceful  debater, 
and  his  flashes  of  wit  and  humor  give 
a  charm  to  his  personality  that  is 
eminently  engaging. 
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Award  of  Arbitrators  on  Firemen's  Demands 

,      .       ^  .„  .  ,..^     ;,|,,„oo  out.     Increases  were  also  granted  in  over- 

The  Board  of  .\rbitrators  appointed  to     A       engines    ox  c.xiu.uuu     ^  _^  ^^^     time  in  the  various  classes  of  service. 

consider  the   demands  of  the  locomotive         lbs.  on  drivers  u  i ^^^^    ^^^^^    ^^^^    reheves    t^remen    of 

firemen    on    their    employers    which    was      Mallet    engines     regard  ess  ^  ^^     ^^^  ^^^.^^^^   ^^^.^^^   ^^   ^^^^  ^j  ^,,^ 

composed    of    W.    W.    Atterbury,    vice-         of  weight  on  dm crs  (.)     ->.ou  .         ^^_^^^    ,^   ^^^   ^^^^^   ^^^   roundhouse   em- 

president  of  the   Pennsylvania  Railroad;  ^^^^^^^^   ^^^^^^    a,,,.ow.nnc  k^.  ployecs.    Lubricators     are     to     be    lulled, 

Tudge  \V.   L.   Chambers,  and   Vice-lrcsi-  ,  ,  ,  headlights,     markers,     and     other     lamps 

dent  Phillips,  of  the  Brotherhood  of  Lo-  The  award  provides  that  wlierc  two  ^^^^^  ^^^^  ^^^  ^^^  supplies  placed  on  en- 
comotive  Firemen  and  Enginemcn.  sub-  firemen  are  employed  on^  an  engine  the  ^j^^^^  ^^  p'^j^jg  ^,.|,^.re  roundhouse  or  shop 
mitted  their  award  on  April  23.         '  rates  shall  be  $2.75  and  $3  a  day,  ^^^""■d-     ^^^^^^   ^^^   maintained,    relieving   firemen 

The  award  is  a  compromise,  for  the  full     jng  to  weight  on  drivers,  as  against  S-J.JJ      _  ^^^^  ^^  ^^^^  ^^  _^^^  ^^  ^^^-^^  ^f  ^,j^j^h 
increase    of    wages    demanded    was    not     and  $3.50  requested,     ^l^^^'^'f^^^^'^     they  complained. 

granted,  but  the  rates  established  consti-     the  rates  awarded  are  $2.5U  and  i.-.ou  as  .'  

tute  an'  average   advance  throughout  the     against   $2.60   and   $2.80   asked,    altliougti  ' 

territory  of  from  10  to  12  per  cent.     The     the  board  concedes  $4  on  Mallet  engmes—  The  World's  Rail  Way. 

award  was  unanimous  on  the  part  of  the  two  engines  C9upled  together-which  ^igh  art  to  portray  the  development  of 
three  arbitrators.  The  award  is  regarded  .vould.have  come  in  on  the  $2.80  class  in  ^j^^  prosaic  details  of  transportation  ma- 
as    a    victory    for    the    firemen,    and    we     the  demand.  chinery  is  what  people  find  in  The  W  orld  s 

understand  that  W.  S.  Carter  and  other  Hostlers  receive  $2.40,  $3.25  and  $2.50,  j^ail  Way,  by  J.  G.  Pangborn.  This  is 
officials  of  the  Firemen's  Brotherhood  according  to  class  service,  as  against  $3.75  ^ng  of  the  greatest  triumphs  of  the  print- 
consider  that  the  firemen  have  been  fairly  ^^^  $2.50  asked,  the  board  having  made  a  gr's  and  engraver's  art  ever  produced^ 
treated.  There  appears  to  be  no  protest  different  classification  of  such  service  pjve  hundred  copies  of  the  book  were  said 
from  the  railroad  companies,  so  that  bar-     f^om  that  proposed  by  the  firemen.  to  have  cost  $50,000.  the  Baltimore  &  Ohio 

mony  prevails.  In  electric   service   the  term  "fireman"     Rt..iiroad  Company  footing  the  bill.    Some 

One  of  the  most  beneficient  features  f^^  t^g  second  man  on  a  locomotive,  is  j-^pigs  of  the  book  were  purchased  by  the 
about  the  settlement  of  this  dispute  is  changed  by  the  board  to  "helper."  Angus  Sinclair  Company,  and  half  a 
that  the  principle  of  arbitration  is  vindi-  "Helpers"  in  passenger  service  will  re-  (lozen  remain  on  hand.  We  are  selling 
cated.  Among  wage  earners  and  among  ^gj^.g  $2.50,  as  against  $3  asked :  in  freight  them  for  five  dollars  each.  Every  rail- 
the  public  generally  there  is  decided  ggrvice,  $2.80,  as  against  $3.25.  and  in  road  man  with  pride  in  his  business  ought 
scepticism  concerning  the  efficacy  of  ar-  switching  service  $2.50,  as  against  $2.80.  to  possess  the  book.  Don't  all  order  at 
bitration     in     settling     disputes    between         -pj^g    contention    of    the    railroads    that     once. 

capital     and     labor.    This     award     made     ^^^  ;„  electric  service  should  cover  more 

unanimous    by    the    arbitrators    will     do     j^jjg^  ^^  constitute  a  day's  work,  was  dis-  Quite  an  Echo, 

much  to  convince  the  parties  to  other  regarded  by  the  board,  which  makes  no  g^erson  Hough  is  very  fond  of  oiit- 
labor  disputes  that  arbitration  is  likely  to  jji^^tinction  from  steam  service  in  this  ^^^^  ^.^^^  ^^^  ^^^^^^  j^  ^^^  gggj  story 
prove  satisfactory  in  awarding  justice.  respect.     The   board   also   adoi)tcd.    with-     ^^-^^^    j^J   tells    around    the    campfire    at 

The  following  table  shows  the  wages  ,_,^,j  change,  the  firemen's  proposal  that  ^^.^^^  While  camping  out  in  the  Adiron- 
asked  by  the  men  and  those  fixed  by  the  ...^u  ^^orking  conditions  applicable  to  loco-  ^^^^^  .^^.j^,^  ^  p^^^^y  of  friends,  the  con- 
award,  the  wages  asked  on  the  larger  „,otive  firemen  in  steam  service  will  apply  ygj.5ation  turned  on  echoes  and  how  easily 
freight  engines  being  for  each  of  two  fire-  ^^^  helpers  in  electric  service."  This,  too,  ^^^^^  ^^j^j^^  j^g  heard.  Many  good  stories 
men,  while  the  award  is  for  one  except  j ,  ^  j^jg  ^^^^  for  the  men.  since  tlie  engi-  ^^^^^  ^Jj  ^^^  ^j,g  following  statement  by 
when  the  employment  of  two  is  decided  ^^^^^^,  arbitration,  in  which  the  board  left  j^^^^  Hough  was  acknowledged  the  best, 
upon.  the    problems    of    electric    service    to    be     ..q^^.    -^^    ^,^g    Rocky   mountains    it    takes 

PASSENGER  SERVICE.  Worked  out  later.  gight    hours    lo    bear    the    echo    of    your 

W  ■  ht   of  locomotives  in  The   board    also    granted    the    liremen's     ^^j^g      -^vhen   I  camp  out  there  and  just 

'oounds  on  drivers  Demand.  Award,  contention  that  men  in  pusher  and  helper  ,^g{„,g  i  p„ii  the  blanket  around  me  for 
T         than  80  000  lbs  "^'55        $2  45     service,  mine  runs.  work,  wreck,  belt  line,     ,,,g  „ight,  I  shout  out,  'Time  to  get  up! 

80  000  to  100  000  lbs""       "2.65  2..S0     and    transfer    service    should    receive    the     ^nd-do  you  believe  it?-the  echo  wakes 

lOo'oOO  to  140000  lbs 2.80  2.60     same  rates  as  in  through  freight  service.     ,„g  ^g^t  morning!" 

140;000  to  l-0',000  lbs 3.00  2.70     Tliose  in  local  frei.ght  service  are  to  get  . 

170.000  to  200,000  lbs 3.20  2.85      15  cents  more  than  in  through    "•s''*-  ''  " 

«;:-!!;:: tS  ^     Slllo^LwSt^I^rdeni  a  wonJh-l^  a  tlar  conductor  . 

SS  ;:  =  ^L,.^    3.0  3.0     ;,.   -oads   s,.^^^^^^^  ..^.  ..Ue-     .  excit.  manner  c...;..  ^^^ 

All    engines    over    .-^0.000  "„    ,„ves  in  service,  so  the  men  could     some  of  the  people  inside  called  the  at- 

^^'-  °"  '^'''■"'    ,,  ■  •       ■"  un  to  what  wages  tliev  were  entitled,  tention  of  the  conductor  to  the  fact  that 

Mallet    engines    regaplle.s  ^-^^^^   _^ -^^^^.^   ^^.^^^,^   ^^   ^^.^     ^,,^  ^^.^,^^„  ^^.j,,„.,,        g„,g,.     .^      he  got 

of  weight  on  driver.....     4.00  4.00  J^J.'^^  ^^_.  ,^^^    or  100  miles  or  less,  which  in    she    glared    at    the    man    mdignantly. 

PREIGIIT  SEHv,.-E.  i.the  general  practice,  and  was  not  con-  "Why   didn't  you   stop  the  car   for  me. 

|.,.mand  \ward  tested. '  It  also  adopted  the  firemen's  „ro-  she  .snapped.      'Ilow  w.as  1  to  knovv  you 

Less  than  80.000  lbs [-'^^  $2.75  posal  that  the  Ume  for  whicli  they  ...uld  w^te^  ^  g;- J^  ^  J^^^Z 

80,000  to  100,000  lbs ^..0  2.85  be   paid    should   begin   f'^^J^'T'l^  ''' Z  do  J  and  waving  mv  umbrella?" 

,00,000  ,0  140,000  lbs .'^20  3.00  -P-^-  ^"^  7'  ,::'' J     \     ;;  .  "Sf  course!     Could   anvone' help   seeing 

HO.OfK)  ,0  170,000  lbs =  35  3.10  was    dehvered    a     ^'^'J^/]^:;^''^;;^       ","   "Then  whv  didn't  you  stop-   "Be- 

170.000  to  200.000  lbs =  ^0  3.20  The    firemen     -'l     ^^     "    '^^^'"     "^  ^°",g  ,  thought  ^'ou  were  dancing  to  that 

200.000  to  250.000  lbs,  (2)..     3  ,-  .130  ^vere    freouent  ly      alU^d    to    work    a    1  ng       au  e  _  _ 

250  000  to  .mono  lbs,  (2)..     .!.='»  3,.S5  time   before   the   tram    was   .-.ctualK    s.nt  organ. 
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DIXON'S 

TICONDEROGA  AMERICAN 

FLAKE 
GRAPHITE 

PERFECT  LUBRICANT 


Where  the  Pressure 
is  Heaviest 

There  is  the  most 
severe  test  ot  any 
lubricant  and  the 
hardest  duty  on  the 
bearings. 

Dixon's 

Flake  Graphite 

If  mixed  with  the  oil  or 
grease,  penetrates  to  ev- 
ery part  of  the  bearing 
surfaces  and  stays  there, 
not  only  building  up 
these  surfaces  to  perfect 
smoothness,  but  itself 
acting  as  a  lubricant 
when  the  oil  or  grease  is 
squeezed  out  by  the 
pressure. 

May  we  send  you  a 
sample  to  prove  this  — 
and  our  book,  "(iraphitc 
Products  for  the  Rail- 
road," No.    69  ? 

Joseph  Dixon  Crucible 
Company 

Established    1827 

JERSEY    CITY,    N.  J. 


RAILROAD   NOTES. 

The  Georgia  is  reported  in  the  market 
for  si.K  locomotives. 


has  ordered  four  mogul  locomotives  from 
the  Baldwin  Locomotive  Works. 


The  Susquehanna  &  New  York  has  (or 
sale  a  number  of  tank  cars. 


The  Chicago,  Peoria  &  St.  Louis,  it  is 
reported,  has  ordered  200  box  cars  from 
the  American   Car  &  Foundry  Company. 


TIic   Iowa  Central,  according  to  report, 
has  ordered  "(K)  freight  cars. 


The  Seaboard  Air  Line  is  in  the  market 
for  10,000  tons  of  rails. 


The  Louisiana  &  Arkansas  is  said  to 
be  in  the  market  for  100  steel  undcrframc 
gondolas  and  200  steel  undcrframe  box 
cars. 


The   New    York   Central    Lines   are   in 
the   market   for    180   locomotives. 


The  ,\tlantic  Coast  Line  has  ordered 
twenty-iive  locomotives  from  the  Baldwin 
Locomotive  Works,  nine  of  which  are  for 
switching  use. 


The  Denver  &  Rio  Grande  has  ordered 
10,000  tons  of  85-lb.  and  90-lb.   rails. 


The  Boston  &  Maine  is  in  the  market 
for  1,500  gondola  cars  and  4,500  box  cars. 


The  Norfolk  Southern  has  ordered  four 
consolidation  locomotives  and  ten  ten- 
w'heel  locomotives  from  the  Baldwin 
Locomotive   Works. 


1'lie   Wabash   has   asked   permission   of 
(■  courts  to  purchase  thirty  locomotives. 


The  Chicago,  Peoria  &  St.  Louis  has 
ordered  200  box  cars  and  some  miscel- 
laneous equipment  from  the  .American 
Car  and  Foundry  Company. 


The  Maine  Central  is  said  to  be  in  the  The  Havana  Central  is  reported  to  have 
market  for  1,200  tons  of  steel  for  bridge  ordered  450  flat  cars  from  the  American 
^^.iij.j.  Car  &  Foundry  Company,  and  is  still  in 
the  market  for  fifty  coal  cars. 

'I  he  Minneai>olis  &  St.  Louis  will  pur- 
chase freight  car  equipment  in  the  near 
future. 


The  Boston  Elevated  has  ordered  thirty 
passenger  cars  from  the  Pressed  Steel 
Car  Company,  and  twenty-five  passenger 
cars  from  the  .Xmerican  Car  &  Foundry 
Company. 

The    New    York    Central    &    Hu.lson 

River,  it  is  reported,  is  having  forty-three 

The  Quebec  Central  has  ordered  from     consolidation   locomotives   converted   into 

the  Canadian  Locomotive  Co.  four  mogul     ,„|kados    by    the    American    Locomotive 

locomotives.  Company. 


Tlie  Leliigh  Valley  has  ordered  25  loco- 
motives from  the  Baldwin  Locomotive 
Works. 


The  St.  Louis  &  San  Francisco  is  in  the 
market  for  1,000  box  cars  and  1,000  gon- 
dola cars. 


The  Grand  Trunk  Railway  has  ordered 
twenty-five  locomotives  from  the  Baldwin 
Locomotive  Works. 


The  Harriman  Lines  are  expected  to 
place  orders  for  66  coaches,  45  chair  cars, 
nine  diners,  seven  observation  cars,  si.x 
buffet  and  baggage  cars,  26  postal  cars 
and  42  baggage. 


The  Seaboard  .-\ir  Line  is  reported  in 
the  market  for  five  steel  dining  cars  and 
10  passenger  coaches. 


The  New  York,  Chicago  &  St.  Louis 
has  awarded  contract  for  6S-lb.  rails  and 
accessories  to  lay  about  twenty-five  miles 
of  track,  to  the  National  Iron  &  Steel 
Company,   St.  Louis,   Mo. 


The  Pittsburgh  &  Shawmut  has  ordered 
five  mikado  locomotives  from  the  Bald- 
win Locomotive  Works. 


The  Missouri  Pacific  is  reported  to  have 
ordered  800  tons  of  bridge  steel  from  the 
.\merican  Bridge  Company. 


The  Norfolk  Southern  has  ordered 
300  box  cars  and  six  caboose  ears  from 
the  Mt.  Vernon  Car  &  Manufacturing 
Company  and  160  flat  cars  from  the  .\mcr- 
ican   Car  &   Foundry   Company. 


The  Boston  &  Maine  is  in  the  market 
for  twenty  switching  loC'UTiotives  and 
forty  Pacific  type  locomotives. 


The  Baltimore  &  Ohio  has  ordered 
1.500  all-steel,  50-ton  hopper  cars.  This 
order  was  divided  equally  among  the 
Pressed  Steel  Car  Company,  tlie  .\mcri- 
can  Car  &  Foundry  Company  and  the 
Standard  Steel   Car  Company. 


The    Northwestern    Railway    of    Brazil        The  Louisville  &  NashMlle  has  ordered 
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"50  sicfl  undcrfraincs  from  tlic  Mt.  Ver- 
non Car  Manufacturing  Company,  600 
from  the  Pressed  Steel  Car  Company,  and 
100  from  the  Bettendorf  A.xle  Company. 

The  New  York,  Chicago  &  St.  Louis 
has  ordered  from  tlie  American  Loco- 
motive Company  eleven  ten-wheel  loco- 
motives, six  switching  locomotives  and 
six  consolidation  locomotives. 


The  Wabash  has  asked  authority  of  the 
courts  to  purchase  200  hopper  cars,  750 
automobile  cars,  20  passenger  cars,  1,000 
steel  underframes  for  box  cars,  and  1,000 
steel  underframes  for  stock  cars. 

The  Norfolk  Southern  has  ordered  300 
box  cars  and  six  caboose  from  the  Mt. 
Vernon  Car  Manufacturing  Company,  ItO 
flat  cars  and  eight  passenger  cars  from 
the  American  Car  &  Foundry  Company. 
and  40  ballast  cars  from  the  Rogers  Bal- 
last  Car   Company. 

The  Pennsylvania  Lines  West  are  re- 
ported to  have  divided  their  recent  orders 
for  passenger  equipment :  The  Pressed 
Steel  Car  Company,  25  coaches;  The 
Standard  Steel  Car  Co.,  10  coaches  and 
5  dining  cars,  and  the  American  Car  & 
Foundry  Company,  7  coaches,  31  pas- 
senger and  baggage.  5  baggage  and  2  mail 


The  Baltimore  &  Ohio  has  placed  .i 
contract  for  1,500  steel  hopper  cars  with 
three  companies,  each  company  to  biiilil 
500  cars  each.  These  companies  are  the 
American  Car  &  Foundry  Company,  the 
Pressed  Steel  Car  Company,  and  the 
Standard  Steel  Car  Company.  The  new- 
equipment  will  represent  an  expenditure 
of  nearlv  $1  ,.500,000. 


The  Havana  Central  has  ordered  four 
Pacific  type  locomotives  from  the  .Ameri- 
can Locomotive  Company.  These  loco- 
motives are  to  be  equipped  witli  super- 
heaters. The  dimensions  of  the  cylinders 
will  be  20  x  26  ins.,  the  diameter  of  driv- 
ing wheels  will  be  62  ins.,  and  the  total 
weight  in  working  order  will  be  173.000 
pounds. 


Improvement   in   Hydraulic    Pit   Jacks. 

The  Watson-Stillman  Co..  New  York 
City,  has  recently  made  an  important 
change  in  the  construction  of  its  hy- 
draulic pit  jacks  that  has  grcalty  im- 
proved these  tools.  The  old-fashioned 
hand-operated  pumps  have  Ikcm  re- 
placed by  pumps  driven  by  air  engines 
that  are  attachable  to  any  >t\le  or 
size  of  jack  manufactured  by  tin-  above 
company. 

The  use  of  compressed  air  at  about 
90  pounds  per  square  inch  presMiie  has 
become    so    universal    in     romi<!liouses 


and  railroad  shops  that  tlie  air  driven 
engine  adapts  itself  admirably  to 
modern  shop  equipment.  To  make  the 
power  connection  it  is  merely  necessary 
to  run  a  rubber  hose  or  other  flexible 
tubing  from  the  shop  air  main  to  the 
pump  engine  just  as  is  done  in  the  case 
of  pneumatic  riveters.  The  operating 
valves  can  be  placed  in  any  convenient 
position  which  will  invariably  permit 
the  foreman  or  man  in  charge  to  operate 
the  lift  in  addition  to  directing  the 
work  of  his  men.  The  use  of  tliis  air 
engine  therefore  eliminates  one  man 
— the  pump  operator — from  tlie  crew. 

By  the  use  of  air  power  the  speed  of 
operation  is  very  greatly  increased. 
When  it  is  desired  to  raise  the  saddle 
up  to  the  work,  air  is  admitted  directly 
into  the  top  of  the  resevoir  forcing  the 
water  into  the  cylinder  and  lifting  the 
ram  at  almost  any  desired  speed.  As 
soon    as    the    load    becomes    too    great 
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for  this  pressure  the  air  is  by-passi.l 
into  the  air  engine  which  in  turn  liil> 
the  ram.  In  the  jack  illustrated  the 
ram  raises  at  the  rate  of  7'/^  in.  per 
minute,  whereas  only  2  in.  per  niimiie 
is  attainable  with  a  hand  power  puiiii.. 

The  jack  illustrated  has  a  lifting 
capacity  of  10  tons  and  a  total  raise  of 
103  ins.  The  ram  is  telescopic  in  tvv" 
lengths.  A  and  5  in.  diameter,  respec- 
tively, and  since  it  is  equipped  witl 
an  air  power  puni])  it  embodies  tl.- 
latest  feature  in  tlu-sc  tools. 

As  most  railroad  men  know  pit  jacks 
are  used  for  replacing  wheels  and 
axles  on  cars  and  locomotives.  They 
are  placed  on  a  narrow  gauge  track  in 
a  pit  below  and  perpendicular  to  the 
main  track.  The  ruin  raises,  catclii  s 
the  axle  in  a  saddle  mounted  on  its  i-vi] 
and  lowers  it  clear  of  the  frames,  then 
carries  it  to  an  out  of  the  way  position 
at  one  side  of  the  main  tracks.  Tlii^ 
same  type  of  jack  is  used  for  rem.  >. 
ing  and  placing  heavy  motors  used  - 
electric  railwav  cars. 


GOLD 

Car 
Heating 

Lighting 
Company 


Mtnufaclureri  of 

ELECTRIC, 
STEAM  AND 
HOT  WATER 
HEATING 
APPARATUS 

FOR    RAILWAY    CARS 

VENTILATORS 
FOR  PASSENGER 
AND  REFRIGER- 
ATOR     CARS 

ACETYLENE  SYSTEM 
OF     CAR    LIGHTING 


Send  for  circular  of  onr  combina- 
tion PRESSURE  AND  VAPOR 
SYSTEM  OF  CAR  HEATING, 
which  system  automatically  main- 
tains about  the  same  temperature  in 
the  car  regardless  of  the  outside 
weather  conditions. 

Main    Office,  Whitehall    Building 

17   BATTERY   PLACE 

NEW    YORK 
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Two  "Tbermlt"   Welds  on  Bnglne  l*rim« 

Did  You  Ever  Stop  To 
Consider 

the  amount  of  time  and 
money  you  are  wasting  in 
repairing  your  broken  en- 
gine frames  and  other  sec- 
tions of  wrought  iron  and 
steel,  by  using  old  methods? 

Today  327  Railroad  Shops 
are  using  Thermit  for  all 
kinds  of  repair  work  and 
have  discarded  the  old 
methods  of  repairing. 

Mechanical  officials  of 
these  shops  all  agree  that 
the  use  of  Thermit  has 
given  them  better  results 
and  has  saved  thousands  of 
dollars  in  time  and  expense. 

Investigate  the  use  of 
Thermit  for  your  shops. 
You  will  find  that  you  can 
obtain  the  same  results  in 
less  time  and  effect  a  tre- 
mendous saving  in  your  re- 
pair costs. 

SHALL  WE  SEND  OUR  PAMPHLET  No. 
21-B  and  "  REACTIONS  "? 


GOLDSCHMIDT  THERMIT 
COMPANY 

WILLIAM  C.  CUNTZ,  G«n.   Mgr. 
90  West  Street,  New  York 


432-436    Fols 

103    RTchmond   St..   V 

"300   So.   Chicago   Av 


Chicago. 


DUNER 
CAR    CLOSETS 

DUNER    CO. 


MTOIM 


POP  VALVES  AND  GAGES 

The  Quality  Ooodi  that  L«al 
The  AthtoD  VkIt*  C*. 

271  Franklin  Str«*<,  Baitoa.  Maa«. 

174  No.  Market  St.,      Chicago.  III. 


Cast  Steel  Trucks  and  Brake  Beams. 

.Among  the  more  recent  applications  of 
cast  steel  to  railroad  rolling  slock,  it  may 
be  stated  that  two  of  the  most  recent  de- 
vices which  have  been  developed  and 
brought  out  by  the  American  Steel  Found- 
ries are  the  Vulcan  cast  steel  truck  for 
freight  cars,  and  the  Vulcan  cast  steel 
brake  beam  for  high  speed  passenger 
equipment. 

The  Vulcan  truck,  while  retaining  all 
of  the  advantages  and  well-known  fea- 
tures of  the  Andrews  side  frame,  elimi- 
nates the  necessity  of  tie  bars,  or  journal 
box  bolts,  and,  at  the  same  time,  makes 
it    possible    to    remove    a    pair    of    wurn 


VULCAN  CAST  STKF.L  liR.XKKBEAM. 

wheels    quickly    and    without    dismantling 
the  truck. 

The  Vulcan  brake  beam  is  made  of  an 
integral  steel  casting  designed  to  develop 
I  he  full  braking  efficiency  of  the  P.  C.  or 
L.  N.  air  brake  apparatus.  It  will  carry 
a  load  of  50.000  pounds  with  a  deflection 
of  not  more  than  1/16  of  an  inch,  and. 
what  is  of  more  importance,  will  stand 
the  same  test  after  months  or  years  of 
service.  Unlike  a  built-up  beam,  there 
are  no  parts  to  wear  or  loosen  up  after 
the  beam  goes  into  service. 


the  degree  of  hardness  in  the  treads  of 
Davis  Steel  Wheels,  or  other  castings 
which  are  subject  to  rapid  wear,  the 
scleroscope  is  used.  This  instrument  con- 
sists of  a  graduated  glass  tube,  from  the 
top  of  which  a  hard  steel  ball  is  dropped. 
This  ball  hits  the  metal  to  be  tested  and 
bounds  back  up  against  the  tube  again.  It 
is  always  dropped  from  the  same  height, 
and  with  the  same  force,  so  that  the  de- 
gree of  the  re-bound,  or  bounce,  indicates 
the  exact  hardness  of  the  steel. 

Steel  castings  of  comparatively  thin 
sections  cool  rapidly  on  being  poured 
into  molds  and  develop  strains  caused  by 
the  shrinkage  of  the  metal  during  the 
cooling  process.  To  relieve  these  internal 
strains  and  establish  a  fine  molecular 
structure,  the  castings  are  reheated,  which 
is  known  as  "annealing."  The  value  of 
this  treatment  cannot  be  over-estimated 
when  the  annealing  ovens  arc  properly  de- 
signed to  permit  all  parts  of  the  castings 
tc  receive  the  same  amount  of  heat,  and 
when  the  proper  temperature  is  used  for 
castings  of  different  chemical  composi- 
tions. 


Seeing  His  First  Submarine. 

Speaking  once  on  inventions,  Mr.  H.  G. 
Wells  told  of  an  old  fisherman  who  was 
out  rowir.g  in  his  boat  one  day,  when  a 
motor  canoe  sprung  a  leak  near  him,  and 
immediately  sank.  To  the  indignation  of 
the  canoe's  occupants,  the  old  man  paid 
no  heed  lo  them,  but  rowed  calmly  on  his 
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To  produce  these  results,  the  best  that 
is  known  in  foundry  equipment  is  utilized. 
The  furnaces  ar;;  constructed  in  accord- 
ance with  the  latest  scientific  principles 
for  the  melting  of  metals,  automatic  mold- 
ing machines  reduce  the  variation  and 
irregularities  so  noticeable  in  castings 
obtained  by  floor  or  hand  molding,  and 
the  finishing  machinery  is  of  the  newest 
types,  each  one  designed  for  the  econom- 
ical and  efficient  handling  of  some  one 
operation. 

From  every  heat  of  steel  poured,  several 
castings  are  subject  to  the  drop  and  pull- 
ing tests  in  powerful  machines,  specially 
designed  for  the  work  and  that  put  a 
greater  strain  on  the  castings  than  could 
possibly  occur  in  service.  The  machine 
used  for  testing  Simplex  couplers  is  the 
largest  ever  manufactured,  having  a  ca- 
pacity of  one  million  pound>.     For  testing 


way,  serenely  putVmg  at  his  clay  pipe. 
However,  the  wrecked  canoeists  managed 
to  swim  to  him  and  as  they  clambered  to 
his  boat,  one  sputtered  angrily:  "Con- 
found you,  why  dic.i't  you  lend  us  a 
hand?  Didn't  you  see  we  were  sinking?" 
The  old  fisherman  took  the  pipe  out  of 
his  mouth  and  stared  in  astonishment. 
"Blest,"  he  said,  "if  I  didn't  think  ye  wuz 
one  o'  them  new-fangled  submarines." 


The  gentlemen  who  rush  at  travelers 
entering  modern  stations  to  take  pos- 
session of  small  baggage  put  high  value 
upon  service  rendered.  Most  of  them 
display  disgu.st  when  they  are  offered  less 
than  a  quarter.  A  New  York  misanthrope 
has  started  a  movement  to  reduce  the 
payment  of  hand  baggage  carriers  to  one 
nickel — a  new  one  if  possible. 
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Books,  Bulletins,  Catalogues,  Etc. 


Practical  Locomotive  Operating. 
This  is  a  notable  book  by  Mr.  C.  Rob- 
erts, assistant  road  foreman  of  engines,  and 
Mr.  R.  M.  Smith,  air  brake  instructor, 
both  employed  on  the  Pennsylvania  rail- 
road. Both  authors  are  men  of  wide 
practical  experience  in  railroad  work, 
and  have  brought  to  their  task  a  degree 
of  thoroughness  not  common  in  many 
books  from  the  hands  of  men  engaged 
in  the  mechanical  department  of  rail- 
ways. The  book  is  especially  adapted 
for  engineers  and  firemen.  Its  particular 
specialty  is  the  running,  firing,  and  care 
of  locomotives  in  service.  The  construc- 
tion, design  and  proportion  of  loco- 
motives are  only  touched  on  in  a  general 
way.  The  air  brake  is  hardly  dealt  with 
at  all,  and  the  authors  have,  perhaps, 
acted  wisely  in  this  regard,  because,  as 
is  well  known,  this  special  feature  is  suf- 
ficiently important  to  be  dealt  with  in 
separate  works,  which  are  being  con- 
stantly revised,  and  brought  up  to  date. 
There  are  nearly  one  hundred  excellent 
illustrations,  and  also  a  variety  of  very 
useful  notes  and  tables.  The  work  ex- 
tends to  281  pages.  The  presswork  and 
binding  are  of  the  best,  the  latter  being  in 
flexible  morocco.  The  book  is  published 
by  J.  B.  Lippincott  Company,  Philadel- 
phia, and  sells  at  two  dollars. 


liighfst  pre.-Mirrv  and  tc'iupcraturcs  <ir 
sudden  changes.  The  glass  and  casing 
are  so  designed  that  tlie  water  shows 
black,  while  the  steam  space  takes  on  a 
silvery  appearance.  There  is  no  mistak- 
ing the  water  level  with  this  kind  of 
gauge.  The  sell-cleaning  gauge  cocks 
are  also  of  particular  interest.  For  full 
description  of  these  and  the  company's 
ether  fine  products  send  for  a  copy  "f 
catalogue  "F"  to  Manning.  Maxwrll  X 
Moore,  85  Liberty  street.  New  York. 


Wireless  Telegraphy  and  Telephony. 
.\  third  edition  of  a  Manual  of  Wire- 
less Telegraphy  and  Telephony,  by  A. 
Frederick  Cross,  is  now  ready,  and  on 
sale  by  John  Wiley  &  Son,  New  York. 
The  rapid  strides  in  wireless  in  recent 
years  have  made  a  rcvisa!  of  the  Manual 
a  necessity.  The  alternating  current 
transformer  has  largely  taken  the  place 
of  the  induction  coil,  and  the  auto  re- 
ceptor has  almost  superseded  the  coheror 
receptor  in  practical  installations,  both 
changes  marking  important  improve- 
ments. The  book  is  divided  into  twelve 
chapters  and  the  entire  apparatus  in  all 
its  details  as  well  as  in  action  is  fully 
described  and  illustrated.  The  letter- 
press illustrations  and  binding  are  all  in 
the  usual  high  style  of  this  well  km  >wu 
pubhshing  house.  300  pages,  cloth  bind- 
ing.    Price,  $1.50. 


Ashcroft  Engineering  Specialties. 

The  Ashcroft  Manufacturing  Company 
has  just  issued  a  new  catalogue  describ- 
ing and  illustrating  the  company's  steam, 
(iressure  and  vacuum  gauges,  Edson  re- 
cording gauges.  Tabor  engine  indicators, 
engineering  specialties  and  pipe  tools. 
The  catalogue  extends  to  128  pages  and 
i<  profusely  illustrated.  Among  f.lher 
interesting  details  is  a  very  full  descrip- 
tion of  tlie  Ashcroft  prismatic  water 
gauge.  This  gauge  is  fitted  with  flat 
glass,  which  will  not  blow  out  under  the 


Gold's  Curtain  Window  Ventilator. 

The  Gold  Car  Heating  &  Lighting 
Company  have  placed  on  the  market  a 
clever  device  which  meets  a  real  need  in 
a  compact,  removable,  effective  curtain 
window  ventilator.  It  is  arranged  like 
an  ordinary  window  shade,  but  with  the 
spring  roller  mounted  vertically  instead 
of  horizontally.  It  is  simply  hooked  on 
at  the  right  of  the  window  and  the  cur- 
lam  drawn  across  and  hooked  on  pegs  at 
the  left  of  the  window.  When  in  use  it  is 
a  plain  vertical  strip  which  shoots  the 
air  up,  inducing  a  positive  circulation  of 
air,  but  completely  avoiding  all  drafts. 
When  not  required  it  can  be  removed  in- 
stantly by  allowing  the  curtain  to  roll  u|i 
in  the  case,  or  it  may  be  taken  off  the 
window  and  removed  altogether.  In  in- 
ducing a  current  of  fresh  air  without 
drafts,  it  is  the  first  perfect  window  ven- 
tilator of  its  kind.  It  is  readily  applica- 
ble to  every  kind  of  window  and  is  bound 
to  come  rapidly  into  popular  favor.  Send 
for  descriptive  folder  to  the  company's 
office,   17  Battery  place,   New  York. 


The  Lohmann  Company 

50    CHurcH    SHb. 

Owners  of  the 

LOHMANN 
PATENTS 


Permanent  protection 
of  Ferric  Articles 


Mica  headlight  chimneys  are  an 
established  fact.  We  now  have  a 
new  form  of  lantern  globe  to  ofFei 
that  will  prove  equally  as  economi- 
cal and  efficient.  STORES  MICA 
COMPANY,  Owego,  N.  Y. 


PHOTOGRAPHS 
OF  LOCOMOTIVES 

in  4  X  5  and  8  x  10  size 

Prices,  Unmounted,  10c.  and  35c- 
"       Mounted,       15c.    "    50c. 

Send    for    I., St. 

HUGH  G.  BOUTELL 

1724  Lamoni  St.       \V.\SHINGTON,  D.  C. 


Railw^ay  Strikes. 

Tlic  Railway  Business  Association 
bulletin  No.  12,  is  an  important  docu- 
ment just  issued  by  the  association  on  the 
subject  of  "The  National  Menace  of  Rail- 
way .Strikes."  It  presents  in  a  forceful 
and  brief  manner  some  of  the  causes  tliat 
has  tended  to  create  business  anxiety,  and 
the  document  is  issued  in  the  hope  tliat  it 
may  be  helpful  in  crystallizing  public  sen- 
timent to  the  end  that  Congress  may  lie 
impressed  with  the  fact  that  the  Legisla- 
ture should  create  machinery  of  arbitra- 
tion, which  will  guard  as  effectively  as 
possible  against  the  occurrence  of  strikes 
Mivolving  interruption  to  railway  opera- 
tion. Copies  of  the  Bulletin  may  be  had 
•  >n  application  to  the  secretary,  Mr.  Frank 
W'.  Noxcn,  2  Rector  street.  New  York. 


Nichols  Transfer  Tables 
Turntable  Tractors 

GEO.  P.  NICHOLS  &  BRO. 

1090  Old  Colony  Bldg.  CHICAGO 


Some  men  control  their  business;  others 
are  controlled  by  it.  Some  men  are  more 
self-sacrificing  than  others,  some  arc  more 
industrious,  but  when  all  is  said  and  dime, 
the  only  way  to  get  a  man  to  work  well 
is  lo  offer  him  a  good  reward. 


Positions  Open  and  Wanted 


Y^ ANTED— Position  as  Chief  Clerk  !• 
Superintendent  Motive  Power  »rd 
Machinery  or  Master  Mechanic  by  man  39. 
Now  employed  in  like  capacity  on  large 
trunk  line.  Thirteen  years  in  preient  po«i- 
tion.  Good  record.  Famdiar  with  Govern- 
ment Boiler  Inspection  requirements.  Best 
of  reasons  for  desiring  to  make  change. 
Address  Chief  Clerk,  care  of  Railwat 
AND  Locomotive   ENciNasRiNC,   New   York. 


NF 


JEW  YORK  TtKPRKSKNTATIVE.— An 
?nccd  man  of  wide  acquaintance 
would  represent  a  reliable  concern  in  the 
Eastern  territory.  Can  handle  a  New  York 
ofRcc  in  all  details  includinK  exporting. 
Address    "Representative,"    care     Railway 
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Railway    Supply    Permanent    Exhibit 


Notes    of    the    Exhibits    and    Other    Items 


Metallic  Ties. 
Metallic  tics  are  shown  in  the  exhibi- 
tion building  by  the  Universal  Metallic 
Company,  Utah.  Experiments  for  a 
number  of  years,  especially  in  Europe, 
have  developed  the  superiority  of  metallic 
ties  as  compared  with  wooden  ties,  and 
their  universal  adoption  is  now  generally 
considered  to  be  a  mere  question  of  time. 

The  Universal  metallic  tie,  on  which 
patents  have  been  issued  by  the  United 
States  government,  is  free  from  the  faults 
wliich  characterized  many  of  the  earlier 
European  metal  ties.  It  is  no  experi- 
ment. The  two  Americans  who  invented 
this  tie  have  profited  by  the  long  years  of 
experience  and  experiment,  and  have 
avoided  the  mistakes  of  foreign  engineers. 
Tlie  fact  that  this  tie  is  different  is  proven 
by  the  recent  United  States  patents  al- 
lowed, inasmuch  as  many  of  the  earlier 
European  ties  have  also  been  patented  in 
the  United  States.  Experiments  by  dif- 
ferent trunk  lines  of  the  country  in  years 
past  with  European  ties  should  not  be 
confused  with  the  new  Universal  metallic 
tie. 

The  pulling  up  of  spikes  in  defective 
wooden  ties,  the  breaking  of  ties,  the 
creeping  of  rails,  the  ever-troublesome 
low  joints,  the  rails  cutting  into  the  ties, 
are  some  of  the  more  common  track  de- 
fects. These  defects  are  eliminated  by 
the  Universal  metallic  tie. 

It  is  now  in  use  on  the  main  lines  of 
the  Pennsylvania  Railroad,  New  York 
Central,  Pittsburgh  &  Lake  Erie,  the 
Santa  Fe,  the  Burlington  Route,  the 
Northerji  Pacific  and  the  Great  North- 
ern, S.  L.  &  L.  A.  and  Bingham  &  Gar- 
field. 

Repeated  experiments  have  demon- 
strated that  the  life  of  metal  tics  is  from 
four  to  five  times  that  of  wooden  ties. 
Universal  metallic  tie  is  protected  from 
the  elements  by  a  non-corroding  sub- 
stance which  prevents  rust  and  chemical 
changes.  This  treatment  adds  greatly  to 
the  long  life  of  these  ties,  which  will  last 
thirty  to  thirty-five  years.  The  average 
life  of  soft  wood  ties  is  four  years — hard- 
wood ties  seven  years. 

The  Universal  metallic  tie  is  adapted  to 
present  standards  of  track  equipment. 
They  are  made  of  either  iron  or  steel  and 
both  metals,  after  being  treated,  are  pro- 
tected from  rust.     When   desired  by  rail- 


way engineers  tliese  ties  can  be  manu- 
factured to  their  special  analysis.  Blue 
prints,  models  and  prices  will  be  furn- 
ished to  railway  officials  on  application. 


The  Brach  Automatic   Flagman. 

A  very  interesting  exhibit  is  that  of  the 
Brach  Automatic  Flagmen,  manufacturers 
of  arresters  and  signal  specialties,  with 
offices  at  143  Liberty  street.  New  York. 
The  Flash  lamp  signal  apparatus  operates 
on  primary  batteries,  using  very  little 
current,  and  can  be  installed  at  crossings 
with  existing  bell,  or  bells  may  be  elim- 
inated. Their  range  of  warning,  botli  at 
(lay  and  night,  extends  from  (me  quarter 
to  over  two  miles.  It  gives  warning  for 
the  full  twenty-four  hours,  and  replaces 
tlie  watchman  at  crossings  that  are  pro- 
tected only  for  a  limited  time.  All  mov- 
ing parts  being  enclosed  it  cannot  be 
affected  by  climatic  conditions.  Most 
railway  officials  realize  that  the  fast 
automobile,  motorcycle  and  other  vehi- 
cles need  more  than  the  sound  of  a  bell 
to  announce  the  approach  of  trains  at 
railway  crossings.  The  increased  dan- 
gers have  led  state  authorities  and  engi- 
neers of  prominence  to  endorse  protec- 
tion combining  a  visual  as  well  as  audible 
warning. 

The  sw-inging  red  light  effect  is  pro- 
duced by  the  alternate  lighting  of  six  sta- 
tionary lamps,  one  at  a  time,  the  light 
shifting  from  one  side  of  the  signal  to 
tlie  other  and  back  again.  The  lamps 
are  located  between  red  lenses,  so  the 
light  can  be  seen  from  both  sides  of  the 
roadway. 

The  satisfactory  operation  of  the  Brach 
automatic  flagman  is  fully  guaranteed, 
and  those  who  are  interested  in  the  do- 
vice  and  who  have  not  the  opportunity 
of  witnessing  its  operation  should  send  to 
the  company's  office  for  a  copy  of  Cata- 
logue No.  2. 


Calumet  Cattle  Guards. 
The  Calumet  cattle  guard  in  its  per- 
fected form  is  on  exhibition  in  the  Kar- 
pen  building,  and  those  who  have  not  had 
a  previous  opportunity  of  examining  it 
immediately  endorse  its  efficacy  for  the 
purpose  intended.  The  efficiency  is  se- 
cured by  the  use  of  alternate  high  and 
low  bars,  which  present  an  uncertain  and 


unstable  footing  to  animals,  which  deters 
tlicm  from  attempting  to  cross  it.  The 
i.ietal  bars  always  present  a  sharp  edge 
iG  the  hoof  of  the  animal.  Its  durability 
is  assured  by  its  construction,  all  pans 
being  of  metal  and  securely  riveted  to- 
gether. No  bolts  or  clamps  are  used. 
The  manufacturers  claim  that  it  costs 
iess  to  instal  than  any  other  cattle  guard. 
It  can  be  taken  up  to  permit  track  work, 
J.1H1  replaced  in  the  least  possible  time. 
Dragging  rigging,  brake-beams,  etc.,  will 
pass  over  the  Calumet  guard,  instead  of 
tearing  it  up,  and  endangering  the  train. 
It  has  no  barbs  or  sharp  points  that  might 
injure  employees  or  disable  animals.  The 
r.ppearance  of  cattle  guards  in  the  track 
is  a  feature  that  has  not  received  much 
consideration  either  at  the  hands  of 
manufacturers,  or  of  the  railroads.  At 
this  time,  when  most  ro^ds  are  giving 
attention  to  the  appearance  of  their  road- 
way, we  believe  the  symmetrical  lines  and 
general  good  appearance  of  the  Calumet 
guard  will  aid  very  much  in  giving  a 
good  impression  of  the  roadbed  where 
th.ey  are  installed. 

It  is  particularly  adapted  to  roads 
\>here  traffic  is  heavy  and  which  operate 
high  speed  trains. 


Fairmont  Gasoline  Engine. 

The  Fairmont  Machine  Company,  Fair- 
mont, Minn.,  exhibit  their  improved  sta- 
tionary and  portable  gasoline  engines.  In 
point  of  simplicity  it  is  the  perfection  of  a 
two-cycle  engine.  The  company  have  had 
fifteen  years'  experience  in  the  construc- 
tion and  repairing  of  all  kinds  of  gasoline 
engines.  The  two-cycle  engine  has  long 
been  recognised  as  the  greatest  developer 
of  power  for  a  given  weight.  Its  light- 
ness and  tenacity  under  heavy  loads  has 
made  the  par-excellence  of  gasoline  en- 
gines. Its  complete  freedom  from  vibra- 
tion and  smooth  running  qualities  has 
made  it  the  choice  of  men  of  experience. 
It  is  claimed  by  many  experts  that  the 
Fairmont  gasoline  engine  has  shown  an 
increa.^c  in  efficiency  never  before  attained 
by  a  two-cycle  engine,  actually  excelling 
the  four-cycle  type  of  the  same  power  on 
very  light  loads,  thus  giving  all  the  ad- 
vantage? found  in  the  four-cycle  engine 
without  it?  complication  of  parts,  and  re- 
taining all  of  the  superior  points  of  the 
two-cvcle. 
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It  may  be  added  that  the  engine  com- 
pletely takes  care  of  itself.  The  secret  of 
this  lies  in  the  wonderfully  small  number 
of  parts  used.     It  has  no  cams,  no  gears. 


delivery,  and  a  very  liberal  oiTer  is  made 
by  them  to  place  one  of  their  mixers  at 
work  anywhere  for  a  period  of  five  days 
during  which  time  it  may  be  thoroughly 


— let  us  term  it  a  Mastudon  valve  weigh- 
ing many  tons  and  suitable  for  a  72-inch 
connection. 


no  push  rods,  no  eccentrics,  no  auxiliary     tested  by  the  intending  purchaser.     If  not 


piston,  no  exhaust  valve,  no  air  valve,  and 
no  movable  part  to  the  ignitor.  The  ac- 
tion of  the  governor  is  positive — instan- 
taneous. Its  impulse  is  transmitted  by 
one  simple  lever,  reducing  the  possibility 
of  wear  and  lost  motion  to  practically 
nothing.  There  are  no  oil  cups  to  be  kept 
lilled.  The  lubricating  oil  is  mixed  with 
the  gasoline,  a  feature  not  practicable 
with  four-cycle  engines.  This  is  nothing 
less  than  gasoline  engine  insurance.  Just 
as  sure  as  the  engine  is  run  at  all  it  is 
perfectly  lubricated.  Oil  cups  are  easily 
forgotten,  but  gasoline — never. 


fully  convinced  of  its  merits  the  mixer 
may  be  returned,  all  expenses  in  regard  to 
freight  charges  being  paid  by  the  manu- 
facturers. 


The   Perfection   Heater  and   Purifier. 

The  Milwaukee-Reliance  Boiler  Works, 
Milwaukee.  Wis.,  exhibit  their  complete 
outfit  known  as  the  Perfection  high  and 
low  pressure  boiler  feed,  water  heater  and 
purifier,  which  is  already  in  use  in  many 
hundreds  of  factories,  mills  and  public 
works  and  office  buildings.  It  is  gener- 
ally admitted  to  l)c  in  advance  of  any- 
thing ever  brouglit  out  in  its  particular 
line.  The  reports  that  have  come  from 
the  most  reliable  sources  in  regard  to  its 
efficiency  are  the  best  proof  of  its  re- 
liability. It  saves  more  than  one  half  of 
the  boiler  cleaning,  which  is  so  much 
dreaded  by  engineers.  Xo  pipe  joints 
have  to  be  broken,  and  seldom,  if  ever. 
any  occasion  arises  to  go  inside  the 
beater. 

It  is  an  underfed  filter,  which  is  very 
much  preferable  to  filtering  down  from 
the  top  with  a  gravity  filter.  For  as 
when  you  filter  down  through  the  filter- 
ing bed.  more  or  less  dirt  and  inipuiities 
go  with  the  water  and  are  carried  out  into 
the  boiler.  Rut  when  you  filter  up 
through  and  draw  the  water  from  top  of 
filtering  bed,  the  dirt  remains  in  bottom 
cf  heater  and  is  blown  out  through  blov.- 
off  to  sewer. 

It  is  self-cleaning  by  simply  reversing 
the  action  of  the  water.  Descriptive  cata- 
logues  may  be  had  on  application. 


Dearborn   Chemical  Company. 

The  Dearborn  Chemical  Company  in 
Canada  has-  been  recently  organized  to 
carry  on  the  business  there.  A  manu- 
facturing plant  of  reinforced  concrete, 
shown  in  the  accompanying  illustration, 
is  in  course  of  erection  at  West  Toronto. 
The  building,  which  was  designed  by  Von,  bearing  metals  in  use  in  that  particular 
Hoist  and   Fyfe,  architects,  Chicago,  will      indiistry.     It  is  also  a  hand  book  of  valu- 


Logging  Car  and  Locomotive  Brasses. 
The  Ajax  Metal  Company,  Philadel- 
phia, has  just  issued  a  booklet  of  over  80 
pages,  devoted  to  logging  car  and  loco- 
motive brasses,  ingot  metals,  babbitt 
metals  and  castings  for  the  lumber  trade, 
k  is  the  first  publication  of  its  kind  that 
we  have  seen  treating  almost  exclusively 
for  those  engaged  in  logging  camps.  It 
will  be  particularly  interesting  to  those 
for  whom  it  is  specially  intended,  as  it 
presents  detailed  descriptions  and  illus- 
trations   of   every   kind    of   bearings   and 


be  completed  about  midsummer.  The 
investment  that  is  being  made  by  the 
Canadian  company  will  exceed  one  hun- 
dred thousand  dollars.  The  active  head 
of  the  Canadian   enterprise  as   vice-presi- 


able  data  and  information  on  logs,  lum- 
ber, track  laying,  rails,  weights  of  cars 
anci  materials,  grades  and  other  matters 
of  permanent  value  ti.  the  man  occupied 
in  mill  and  camp. 


Concrete  Mixer. 

Tlie  Milwaukee  (Concrete  Mixer  &  Ma- 
chinery Company  have  recently  placed  on 
the  market  what  is  claimed  to  be  the  best 
machine  of  its  kind.  .\  decided  advant- 
age on  this  new  machine  is  that  there  are 
no  legs  or  braces  to  support  the  frame. 
The  bucket  is  charged  from  the  ground, 
;ind  when  ready  to  move,  all  that  is  re- 
<iuired  is  to  hoist  the  loading  bucket  into 
discharging  position,  fasten  a  chain  from 
the  bale  to  the  upright  boom,  and  the 
machine  is  ready  to  move.  The  enter- 
prising company  have  always  a  number  of 
ihcir  nia<hines  of  different  sires  ready  for 
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dent  and  general  manager  is  Mr.  A.  W. 
Ciouch,  who  has  been  connected  with  the 
Dearborn  Chemical  Company  for  fifteen 
years.  The  Canadian  comjiany  w'ill 
specialize  on  the  analysis  and  scientific 
treatment  of  Imiler  feed  waters,  both  for 
steam  railroads  and  stationary  Nteam 
plants. 


Crane  Company. 

The  display  made  by  the  Crane  Com- 
pany is  always  of  interest  and  the  man- 
agement of  the  Permanent  E.\Iiibit  is  par- 
ticularly fortunate  in  having  the  new 
Crane  building  adjacent.  The  close  prox- 
imity of  this  beautiful  new  head(|uarters 
gives  the  additional  advantage  of  being 
in  close  touch  with  the  Crane  Company's 
railway  department  in  charge  of  the 
genial  and  ever  popular  Mr.  Frank  l"enn. 
whose  cordial  salute  is  frcciueiilly  ac- 
knowledged by  his  many  friends  in  ilie 
exhibit. 

In  the  display  window  of  the  Crane 
building  is  a  tiny  Crane  valve  which  rests 
upon  the  flange  of  another  valve,  which 
to  call  mammoth  would  be  too  inadequate 


H.  J.  Boe,  Draftsman. 

.\n  important  feature  of  the  Permanent 
Railway  Exhibit  is  the  space  occupied 
by  Mr.  H.  J.  Boe.  The  many  and  varied 
interests  assembled  in  the  exhibit  find  it 
often  a  necessity  to  consult  an  authority 
on  mechanical  layouts  or  detail  as  the 
constantly  changing  demands  of  the  rail- 
roads make  frccjuent  modifigation  of 
equipment   necessary. 

Mr.  Boe  is  a  mechanical  draftsman  of 
long  experience  and  one  fully  qualified  to 
advise  and  assist  in  designing,  remodel- 
ing or  connecting  devices  and  equipment. 

.Accuracy  in  the  initial  work  on  the 
drawing  board  is  as  everyone  knows  of 
vital  importance;  a  mistake  here  may  en- 
tail no  end  of  trouble  in  future,  while  a 
mechanical  drawing  which  is  known  to 
be  absolutely  accurate  from  the  fact  that 
it  came  from  the  hands  of  one  always 
known  to  be  dependable  lends  confidence 
to  the  entire  work  from  its  inception,  and 
when  the  equiiiment  is  installed  the  satis- 
factory working  and  adjustment  of  its 
parts  is  no  surprise,  but  is  nevertheless 
a   satisfactory  conclusion. 
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On  the  Louisville  and  Nashville  Railroad 

Our   frontispiece    may   be    taken    as   an  weigh     together     90.000    pounds.       Their  e'..ginc    Jiauls    twelve    passenger    coaches 

e.xcellent  illustration  of  the  rapid  growth  united  length  is  56  feet.  and  Pullman  sleeping  cars  sixty  miles  an 

of    the    Louisville    &    Nashville    Railroad  Engine     Xo.     199     was     recently     con-  hour  on  the  level  stretches  on  the  main 

during  the   last   ten  years.     The   smaller  slructed  in  the  company's  shops  at  Louis-  line,  and   occasionally   more   when   neces- 

engine,  No.  18,  hauled  the  through  trains  ville.  Ky.     It  is  a  Pacilic  type  superheater  sary.                                                                      : 


CO.Ml  AR.\T1\E  \"11.\\    111-    TIIK 


on  the   main   line   for   several  years,   and      Iccomotivc,  and  is  one  of  twenty  now  in 
was  sufficiently  large  for  the  work.     It  is     course  of  construction.    The  length  of  the 


The  contrast  between  these  two  types 
Tt  locomotives  and  their  relative  sizes  are, 
still  running,  and  handles  a  three  or  four  engine  and.  teixckr  is.  77  feet,  the  weight  as  we  have  already  stated,  a  fair  example 
car  accommodation  train  on  otie  of  the  of  botti  354.900  pounds,  the  engine  alone  o:  the  development  of  the  road  smce  the. 
branch    lines.      The    engine    and    tender     weighing   211.500   pounds.     This   type   of     beginning  of  the  present  century .    At  t^hat, 
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time   there   were   in    operation   abuiit    5oO  eastern    side.      I -ike    many    other    of    the 

locomotives;    at   present   there    arc    1.030.  leading  railroads  it  has  added  other  hnes 

Ten  years   ago   the   mileage   of   track   in  to   the   system    from    time   to   time.     The 

operation    was    3  044    miles.      Tliere    are  Henderson  Bridge  and  Kailroad  Company 


MARBLE  CREEI-;  BRIDGE,  KENTUCKV. 


now  4,722  miles,  and  a  constantly  widen- 
ing field  of  improvement  is  going  on  in 
double  tracking,  reducing  grades  and 
curves,  installing  automatic  block  sig- 
nals, and  increasing  the  equipment  so  as 
to  promptly  and  economically  handle  the 
fast  growing  traffic  of  the  South. 

The  rapid  growth  of  the  road  is  n'lt  a 
matter  of  surprise  to  those  familiar  with 
the  great  natural  resources  of  the  country 
through  which  the  road  passes.  The  rich 
valleys  of  Kentucky  and  Tennessee  and 
Alabama  must  he  seen  in  their  luxuriance 
to  be  appreciated.  Starting  at  Cincinnati 
the  main  branch  passes  through  the  cities 
CI  Louisville,  Nashville,  Columbia.  Deca- 
tur, Birmingham  and  Montgomery,  the 
Gulf  of  Mexico  is  reached  at  Mobile,  .-Ma.. 
and  the  road  continues  along  the  coast 
to  New  Orleans,  La. 

The  Eastern  branch  connects  Cincinn;ili 
to  Atlanta.  Ga.,  and  is  the  main  artery 
to  a  network  of  branches  traversing  the 
States  of  Kentucky,  Tennessee  and 
Georgia.  An  endless  chain  of  flourishing 
towns  have  sprung  up  all  along  the  high- 
way and  its  branches,  and  what  was  not 
long  ago  impenetrable  jungles  are  now 
scenes  of  beauty  .and  fertility  tliat  arc 
not  surpassed  on  the  ("onliniiU  in  point 
of  richness  in  verdure  or  v.iriety  of  pic- 
turesque groui)ing  i^f  hill  and  v.alley  and 
forest  and  stream. 

On  the  west  the  railmad  touches  tlic 
Mississippi  at  three  ])oints — St.  Louis. 
Mo.;  Memphis,  Tenn..  and  at  New  Or- 
leans, and  has  contributed  greatly  to  the 
ojiening  of  the   Mississijipi    valley   on   the 


was  conveyed  to  the  Louisville  &  Nash- 
ville in  1906,  and  those  of  the  Yellow 
River  in  1907.  The  Louisville  &•  Atlantic 
Railroad    Company-    was    also   acquired   by 


projected.  Contracts  iiave  been  let  out 
for  several  addition.il  hundreds  of  miles, 
and  by  the  end  of  the  present  year  there 
will  be  considerably  over  5,000  miles  in 
operation.  Some  of  the  work  undertaken 
in  these  extensions  are  of  a  gigantic  kind, 
especially  in  bridge  work,  the  accompany- 
ing illustration  showing  a  portion  of 
Marble  Creek  Bridge  giving  some  idea  of 
the  difficulties  to  he  overcome  and  the 
method  of  meeting  them.  The  Marble 
t~reek  bridge  is  219  feet  from  the  ties  to 
the  water  level  below,  and  is  the  second 
highest  bridge  in  Kentucky. 

The  view  of  the  Kentucky  river  at  Old 
Landing  gives  some  idea  of  the  beauty  of 
that  section  and  shows  how  carefully 
the  land  in  the  vicinity  of  the  railroad  is 
Iieing  cultivated.  The  view  of  Bush 
Creek,  Kentucky,  shows  the  character  of 
trestle  and  bridge  work  on  all  of  the  new- 
lines  and  additions  that  are  in  progress  by 
the  company.  Perhaps  the  largest  work 
v.:  the  way  of  bridges  on  the  Louisville 
&  Nashville  occurs  at  what  is  known  as 
I'lay  St.  Louis,  and  is  a  typical  bridge 
over  the  rivers  and  bayous  in  the  district 
between  Mobile  and  New  Orleans.  This 
single  structure  extends  to  almost  three 
miles. 

.\  word  ma>'  be  added  in  regard  to  the 
efficiency  of  the  iiuchanical  and  oper- 
ating departments  While  safety  first 
seems  to  be  a  new  word  on  some  rail- 
roads, it  is  greatly  to  the  credit  of  the 
Louisville  &  Nashville  Railroad  Compan>' 
to  state  that  it  seems  lo  be  safetv  all  the 


Kt.\  I  I 


the   Louisville  6c   Nashville  in   1909.  and  is 
now   iiper.iti<I  as  iiart  of  the  system. 

Ill  addition  to  these  and  other  roads  ac- 
(piired  and  leased  there  are  a  numl  er  of 
additional    lines    under    construction    .ind 


Kt.Nlfi  l^-V. 


t'liie  on  the  comp;iny's  roads.  The  equip- 
ment is  in  excellent  condition,  and  while 
to  the  passing  visitor  there  seems  to  be 
less  hurry  and  anxiety  than  in  some  other 
]'.-irts  of  tile  country,  llu    ireedom  from  ac- 
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cidents,  the  general  spirit  of  contentment, 
and  last,  bnt  not  least,  the  accumulating 
balance  of  profit  as  shown  in  the  finan- 
cial  reports   are   all   the   best   proofs   that 


etc.,  and  each  luider  .sieaiii  and  moving. 
Splendid  motive  power  exhibits  have  been 
installed  at  all  our  great  expositions,  but 
it  remains  for  the  citizens  of  the  live  citv 


\'iEvv  AT  kklj.]!  i.:ri-:ek,  kk.ntcckv. 


the  best  men  have  been  selected  to  carry 
on  the  ever  increasing  traffic  and  work  of 
the  great  railroad. 


Greatest   Motive   Power   Exhibit  to  Be 
Installed    in    Wheeling,    West    Vir- 
ginia's  Semi-Centennial. 

The  citizens  of  West  \'irginia,  in  cele- 
brating the  fiftieth  Birthday  of  the  Slate, 
determined  to  make  the  event  educational 
and  historical,  and  have  gathered  data 
along  all  lines,  covering  war,  peace. 
schools,  agriculture,  manufacturing  and 
transportation.  The  exhibit  arranged  in 
connection  with  the  latter  will  iirove 
unique  and  in  some  ways  greater  than 
ever  before  gathered  togetlier. 

One  entire  railroad  yard  will  l)e  given 
over  to  this  exhibit,  and  it  will  deal  in 
motive  power  alone. 

The  first  epoch  will  be  represented  by 
the  horse-drawn  car  of  the  days  before 
the  locomotive;  next  will  follow  the 
"Peter  Cooper,"  the  first  locomotive  used 
in  the  United  States.  These  two  epochs 
will  be  shown  through  replicas  of  the 
originals ;  and  the  famous  race  between 
the  two  will  be  repeated.  It  was  during 
this  race  that  Peter  Cooper  had  liis 
thumb  crushed,  the  first  .American  rail- 
road accident.  By  the  way,  the  horse  w^n 
the  race. 

From  this  point  up  to  the  present 
types  of  locomotives  each  epoch  will 
be  represented  by  the  actual  engine  used 
at    that    time— the    Grasshopper.    Camel. 


of  \\  heeling.  West  Virginia,  to  gather 
such  an  exhibit,  install  in  the  open  air, 
and  have  it  in  actual  service. 

It  is  planned  td,  gather  together  as  many 
as  possible  of  the  old-time  engineers ;  all 
well  past  the  allotted  three-score  and  ten, 
some  of  them  U.  S.  Senators  and  men  of 
wealth  and  fame,  and  have  them,  in  jum- 
per and  cap,  with  oil  cup  and  lantern, 
take  command,  give  the  "go  ahead''  sig- 
nal, and  as  they  mount  the  steps  and  the 
engine  moves  ahead,  films  will  be  taken 
of  the  entire  scene. 

These  films  will  be  stored  for  historical 
purposes ;  as  this  will  be,  no  doubt,  the 
last  gathering  of  a  complete  history  of 
railroad  motive  power  represented  by  the 
real  equipment  and  under  steam.  The 
exhibition  will  continue  during  the  week 
beginning  June  IS,  to  and  including  June 
21.  It  may  be  stated  that  June  20  is  the 
exact  date  of  the  fiftieth  birthday  of  the 
State.  There  is  every  indication  of  a 
large   and   enthusiastic   celebration. 


Long  Crossovers. 

Xo  less  than  seventy-eight  crossovers 
on  the  New  York,  New  Haven  &  Hart- 
ford Railroad  are  being  reconstructed 
with  Xo.  20  frogs,  to  comply  with  the 
recommendations  of  the  Interstate  Com- 
merce CoiTimission  and  the  Public  Utili- 
ties Commission  of  Connecticut.  This 
covers  all  crossovers  where  high  speed 
trains  are  run.  In  addition,  twelve  im- 
portant turnouts  are  to  be  lengthened  in 


the   same  way.     Included   in   ilie   total  of 
168  frogs  recently  placed  arc  forty-three 
No.    15's    installed    as    satisfying   all    de- 
mands   of    safety.     In    announcing    this 
work.     President    Mcllcn,    of    the    New 
Haven,   mentions  certain   points  that  de- 
.-.erve     careful     consideration.       Unques- 
tionably a   No.   15  turnout  can   be  safely 
negotiated  at  a  higher  safe  speed  than  a 
No.    10.     Whether    much    higher    speed, 
however,  can  safely  be  used  over  a  No. 
20  than  over  a  No.  15,  or  over  the  No 
16    adopted    by    the    American     Railwa;. 
Engineering   Association,    is    less   certain 
The   sharpest   practicable   switch   point   ) 
reached   with  the   No.    15,   and   with   an. 
frog  of  higher  number  the   same  swittl. 
points  are  used,  with  the  same  resultant 
angle,    which    may,    so    far    as    safety    is 
concerned,  become  the  governing  feature. 
.■\nother     point     brought     out     by     Mr. 
Mcllen    seems    worthy    of    consideration. 
In  a  short  turnout  the  frog  is  relatively 
obtuse   and   the  jump   across   the   flange- 
way   short,   but   with   the   longer   turnout, 
the   frog  angle  being  much   sharper  and 
the  gap  much  longer,  the  impact  is  more 
likely   to   break   the   frog   point ;    further- 
more,  if   the   guard   rails   or   car   wheels 
are    not    quite    true    there    is    a    greater 
chance    with    the    longer    than    with    the 
shorter    frog   of    wheels    which    are   pro- 
ceeding   at    full    speed    on    the    straight 
track   splitting   the   frog   and   taking   the 
wrong  flangeway.     The  popular  idea  that 
the  longest  crossovers  are  a  perfect  safe- 
guard against  accident  at  any  speed  over- 
looks not  only  this  possibility  of.  derail- 
ment   on    straight   track    with    signals    at 
clear,   but   also   tlie   inevitable   angle   and 
swing  at   the   switch   point,   and   the   im- 
possibility   of    superelevating    the    outer 
rail    of    the    turnout    curve.     There    will 
always    be    a    safe-speed    limit    for    any 
crossover    or    turnout,    and    it    is    by    no 
means   certain   that  the   same  cngineman 
who    was    always   careful    to    slow    down 
for   short   crossovers   will    not   meet   dis- 
aster   taking    long    ones    at    high    speed. 
With   the   longest   crossovers   the   .Ameri- 
can  speed  iTiania   must  still   be  reckoned 
with.     Orders    from    railroad    officials    to 
engincmen     to     keep     within     safe-speed 
limits  are  neutralized  by  the  insistent  de- 
mands that  trains  must  be  on  time.     This 
may  be  largely  habit  or  pride  on  the  part 
of  the  officials,  but  back  of  it  all  is  the 
same   clamorous   demand   on   the   part  of 
the  public.     Their  trains  must  always  be 
on   time   in   spite   of  storms,    fog.    frozen 
interlocking,    stalled    freight    trains,    de- 
railed switch  engines,  slow  order.s  around 
construction    work,    hot   boxes,    bad   coal, 
engine     failures     and     a     hundred     other 
vicissitudes    that    may    beset    a    long-dis- 
tance  passenger   train.     This    means   that 
N'sl   time  must  be  made  up.  even  at  con- 
siderable  risk,  and   until   the  public  elects 
!■'   put  safet)-  ahead  even  of   speed   there 
will   be  occasional   disasters  "U   the   long- 
est ■  •!  crossovers. 
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New  Locomotives  for  the  LaKe  Shore  *a  Michigan  Southern 


It  will  have  bcfii  (.bsorvpd  tliat  tlif 
freight  traffic  of  the  Lake  Shore  & 
Michigan  Soutlu-rn  Railway  has  formerly 
been  handled  by  Consolidation  type  loco- 
motives. The  steaming  capacity  of  the 
Consolidation  type  locomotive  is  neces- 
sarily limited,  since  the  entire  boiler  and 
firebox  must  be  carried  over  tlie  drivers. 
These  boiler  limitations  are  n.ow  ))ecom- 
ing  serious  and  the  Lake  Shore  officials, 
after  careful  consideration,  placed  an 
order  with  the  .American  Locomotive 
Company  for  the  twenty  Mikado  type 
locomotives   herewith   illustrated. 

These  locomotives  have  been  placed  in 
service  on  the  Toledo,  Eastern  and 
Franklin  divisions.  Three  runs  were 
made  between  Coalburg  and  Carson,  a 
distance  of  47  miles.  The  superheater 
consolidation  engines  have  been  handling 
an  average  load  of  4,250  tons.  The 
new       Mikados       liave       been       handling 


2-S-(l  class,  the  engines  weigiung  180,001) 
pounds  hauling  41  cars,  with  a  train  ton- 
nage of  1,585  tons,  the  consumption  of 
coal  has  been  13.1  tons  per  trip,  or  9.93 
miles  per  ton  of  coal.  In  the  same  type  of 
engine  weighing  240.000  pounds,  with  65 
cars  of  a  train  tonnage  of  1.691  tons,  15.4 
tons  of  coal  were  consumed  per  trip,  be- 
ing an  average  of  8.44  nules  per  ton  of 
coal. 

Coming  to  the  new  Mikado,  super- 
heated engines  weigliing  322,000  lbs.,  with 
70  cars  of  a  train  tonnage  3,203  tons,  the 
C()nsumption  of  coal  per  trip  has  been 
12.85  tons,  being  an  average  of  lO.I  miles 
per  ton  of  coal.  It  should  be  added  that 
while  these  figures  speak  loudly  in  favor 
of  the  Mikado  engines,  the  figures  have 
probably  been  favoral)ly  affected  by  the 
cars  in  the  train  being  loaded  more  heav- 
ily. In  any  event  they  show  the  large 
reducticins  which  will  be  olilained  in 
operating    costs.     Their     marked     success 


ll'enisel\es  as  licmi;  yre.ili}  s.ili^fied  with 
tlie  excellent  performances  of  these  loco- 
motives, and  the  superiority  of  the  Mikado 
t.vpe  of  locomotive  is  universally  admitted 
by  the  engineers  who  have  had  an  oppor- 
tunity of  handling  them. 

The  following  are  l!ie  general  dimen- 
sions : 

Weight  on  driving  wheels,  245,000  lbs,; 
weight  on  leading  truck,  27,500  lbs, ; 
weight  on  trailing  truck,  49,500  lbs,; 
weight,  total  of  engine,  322,000  lbs.; 
weight  of  tender.  155,800  lbs. 

Wheel  base.— Driving.  16  ft.  6  ins.; 
wheel  base,  total  of  engine,  36  ft.  1  in. ; 
wheel  base,  total  of  engine  and  tender, 
68  ft.  W/z  ins. 

Cylinders.— Diameter  and  stroke. — 27 
.x  30  ins. 

Valves. — Type,  piston;  valve  gear, 
W'alschaert. 

Wheels. — Diameter   r.f   driving,  63   ins. ; 


.VUKXiH.i    I  -i  li. 
Suft.   of    Moliv.    1' 
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loads  as  liigli  ;is  6,680  tons  on  the 
average  i^r  more  than  50  per  cent. 
heavier  loads  tlian  the  engines  they  have 
superseded,  and  .il  a  slight  excess  in 
speed.  These  runs  were  nia<ie  on  the 
Franklin  division,  in  order  to  determine 
just  what  the  maximum  tonnage  was 
that  the  engines  could  handle,  .and  do  not 
represent  the  average  tonn.iKe  liauls  of 
these  engines. 

.■\s  these  Mikado  engine*  liave_  only 
been  in  service  a  short  time,  the  officials 
have  not  been  a1)le  to  make  .uiy  compari- 
son as  to  water  consumption,  .\  record 
of  the  coal  c<insumed  has  been  taken  for 
several  different  classes  of  engines  on 
the  Eastern  and  Micliigan  divisions,  and 
the  following  are  exact  averages  i>f  the 
different  classes  of  engines  in  regard  to 
tliis  im()ortant  particular.  I.oi-omotivcs 
of  the  2-6-2  type  weighing  245.000  jiounds 
hauling  42  cars  with  a  train  tonnage  of 
1.312  tons  have  con-umed  10.6  lonv  per 
trip,  being  12,28  miles  i)er  ton  of  coal 
consumed        "n      the      consolidation      or 


proves  that  it  is  jiossible  to  secure  enor- 
mous  power  at   a  largely  reduced  cost. 

In  regard  to  the  chief  features  of  these 
powerful  locomotives.  The  boiler  was 
given  special  attentii^n.  and  tlie  builder's 
latest  knowledge  of  Imilir  proportions 
was  applied.  It  is  80  inclies  in  diameter 
outside  at  the  first  course  and  89.'»  inches 
in  diameter  outside  at  the  largest  course. 
Tlie  liarrel  is  fitted  witli  295  tubes.  2 
inches  in  diameter  and  21  teet  li'iig,  ,\ 
43  unit,  Schmidt  type,  ti^ji  header  super- 
heater was  also  aiipbed  The  lirebi>\  is 
114',^  ins.  long  liy  75'.i  ins.  wide,  and 
combines  a  firelirick  arcli  and  the  rail- 
road company's  standard  arrangement  of 
coml)ustion  tulies.  The  good  steaming 
(jualities'  of  this  boiler  equipped  with 
superheater,  firebrick  areli  and  conilius- 
tion  tubes,  should  be  materially  increased 
liy  the  pneumatic  lireiL.r.r  applied,  the 
latter  hfilding  the  infiux  of  cold  air  to 
the  firebox  down  to  (lie  minimum. 

It  miLy  be  added  that  the  leading  rail- 
v.iiy   men   on   the   railroad   liave  expressed 


wheels,  diameter  of  truck,  33  ins.; 
wheels,  diameter  of  trailing,  45  ins,; 
wheels,   diameter  of  tender,  36  ins. 

Journals. — Dri\  ing  main,  IIJ^  x  22 
ins.;  journals,  driving  others,  11  x  12 
ins.:  journals,  truck.  (>  x  12  ins.;  jour- 
nals, trailing.  8  x  1-!  ins. ;  journals,  ten- 
der,  S'/z    X    10   ins. 

Boiler. — Type,  straight  top:  boiler 
pressure.   190  lbs, 

Tubes. — Number  and  diameter,  295,  2 
ins, :  flues,  number  and  diameter,  43,  5fJ 
ins. :   tubes,  length,  21   fi 

Heating  surface.-  Tubes,  4.494  sq.  ft.; 
heating  surface,  firebox.  218  ft.;  heating 
surface,  arch  tubes.  28  .sq.  ft.;  heating 
surface,  total,  4,740  sc]  ft,;  superlieating 
surface,  1,084  sq.  fl. 

Water. — Capacity  of  lender.  7,500  gals. 

Coal. — Cajiacity   of   tender.    12   tons. 

Length  over  all.  eni-ine  and  tender,  78 
ft.   5   ins. 

Extreme  width.  10  ft  2'i  ins,:  extreme 
height.    14    ft.    11'.'    ms 

Tractive   i>ower, — .\I.iximuni.   56.100  lbs. 
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Derailment. 
Editor  : 

Referring  to  page  125,  of  the  .Vpril  is- 
sue of  Railway  and  Locomotive  Engi- 
neering, Mr.  Nihoof  has  a  short  article 
on  the  subject  of  derailment,  and  quotes 
an  instance  of  a  consolidation  locomotive 
mounting  the  rail  when  running  back- 
wards, and  states  that  he  discovered  the 
cause  and  applied  the  remedy.  While  it 
would  be  interesting  to  know  the  e.xact 
details  of  the  cause  of  the  trouble  in  the 
particular  instance  to  which  he  referred, 
I  might  state  that  it  is  no  uncommon 
trouble  not  only  in  the  consolidation  class 
but  in  other  kinds  of  locomotives  that  are 
not  equipped  with  what  may  be  called  ad- 
justable trucks  both  in  front  and  back  of 
the  engines,  that  when  they  have  under- 
gone repairs  they  will  be  found  to  wear 
their  tires  excessively  on  one  side  and  nc- 
casionally  mount  the  rails  and  jump  llic 
track,  especially  at  curves. 

The  trouble  is  not  far  to  seek,  rhcro 
is  some  error  in  the  alignment  of  the 
parts  somewhere,  or  there  is  a  weakncs.s 
in  the  springs  in  some  part.  In  regard 
to  the  alignment  this  matter,  of  course, 
embraces  not  only  the  thickness  of  the 
flanges  of  the  driving  boxes,  the  thickness 
of  the  overlapping  sides  of  the  wedges, 
but  also  the  exact  relation  of  the  wheel 
centres  to  the  wheel  rims.  In  regard  to 
the  springs  it  is  a  well-known  fact  that 
even  the  best  springs  are  apt  to  show 
some  little  variation  in  their  degrees  of 
resiliency,  and  a  low  corner  on  a  locomo- 
tive affects  very  materially  the  straight 
running  of  the  locomotive,  the  tendency 
to  what  is  known  as  "nosing"  being  very 
great  in  the  low  side  of  the  engine.  Hence 
when  an  engine,  after  being  repaired  and 
having  been  in  service  for  a  short  time, 
it  is  worth  while  carefully  examining  the 
locomotive  on  a  perfectly  level  piece  of 
track,  and  it  is  rare  indeed  if  it  be  found 
to  be  exactly  level  in  every  way  as  it 
should  be  to  meet  the  emergencies  of  the 
severe  service  of  the  present  day. 

In  a  matter  of  this  kind  there  is  liitlc 
or  no  time  for  a  thorough  examination, 
and  any  defect  soon  leads  from  bad  to 
worse,  the  organic  defect  magnifying 
itself  until  some  disaster  or  breakage 
occurs.  Even  the  adjustment  of  the  rods, 
especially  the  main  rod,  which,  instead  of 
being  carefully  fitted  at  both  ends  to  its 
proper  alignment,  is  very  frequently  stuck 
on  in  the  blind  belief  that  it  will  adjust 
itself  in  a  few  days,  whereas,  unless  the 
thrust  is  exactly  straight,  it  has  a  pernici- 
ious  effect  on  every  part  of  the  great 
machine. 


1  hese  remarks  are,  of  course,  of  a  gen- 
eral kind,  and,  as  I  already  stated,  it 
would  be  interesting  to  hear  from  your 
correspondent  the  exact  discoveries  that 
he  made  in  regard  to  the  trouble  of 
which  he.  complained.  J.  MacLay. 

Phitadelphia.  Pa. 


cushioned   steam,   strain   is   taken  otf  the 
crank  pin. 

Increasing  preadmission  as  the  lever  is 
hooked  up  is  also  a  feature  of  most  other 
radial  gears. 

Willi  A. M  J.  Lancdon. 

.Wtc   York.  A'.    Y. 


Walschaerts  Valve  Gear. 
Editor  : 

The  Walschaerts  gear  is  always  spoken 
of  as  having  constant  lead.  This  is  not 
altogether  true,  for  although  the  lead  is 
constant  at  dead  center,  if  the  crank  be 
backed  off  center  a  little  (sec  figure) 
hooking  up  the  lever  from  forward  posi- 
tion will  open  the  valve  more  (the  gear 
being  drawn  for  inside  admission)  and 
hence  increase  the  lead  or  preadmission. 
The  same,  of  course,  is  true  at  either  end 
lit  the  stroke  in  forward  or  backward 
gear. 

.Many  jirohably  think  tliat  the  .so-called 


Freight  Trains  Parring  on  the  Road. 

Editor  : 

.At  a  recent  staff  meeting  of  the  me- 
chanical officials  of  the  Erie  Railroad, 
Mr.  Wm.  Owens,  of  the  New  York  Air 
Hrake,  spoke  about  freight  trains  parting. 
On  this  subject  he  remarked:  While 
there  may  be  some  causes  chargeable  to 
inefficient  operation  by  the  engineer,  I 
believe  our  greatest  trouble  can  be 
charged  to  unequal  braking  forces  on 
cars,  that  is,  cars  breaking  at  different 
percentages  on  the  different  roads,  which 
1  believe  could  be  regulated  or  adjusted 
1)>   the  .American  Railway  .Association,  or 


WALSCHAERTS    VAI.VF.    GKAR    FOR    INSIDE    ADMISSION. 


constant  lead  is  an  advantage.  The  gear 
would  be  inferior  if  this  were  the  case, 
because  when  a  valve  in  motion  is  de- 
signed for  a  certain  lead  in  full  gear,  that 
lead  is  supposed  to  admit  just  enough 
steam  to  relieve  the  crank  pin  on  passing 
centers  of  stoppir>g  the  main  rod,  piston 
rod,  piston,  etc..  when  the  engine  is  tra- 
veling at  slow  speed.  When,  however, 
the  engine  is  traveling  at  high  speed,  the 
force  of  the  main  rod  and  attachments  is 
much  greater  and  there  is  less  time  for 
steam  to  till  the  clearance  space;  there- 
fere,  to  receive  the  same  results  as  at  low 
speed,  steam  must  be  admitted  earlier; 
this  is  the  case  when  the  lever  is  hooked 
up. 

I  am  not  making  one  of  the  old  mis- 
takes in  saying  that  lead  makes  a 
smoother  running  engine  by  helping  to 
slop  the  main  rod.  etc.  In  whatever  way 
the  main  rod  is  stopped  the  jar  has  got 
to  come  on  the  engine  at  one  point  or 
another,  and  by  having  it  come  on  the 
cylinder    heads    throuph    il  r    medium    oi 


the  different  mechanical  departments  of 
the  railriiads.  While  some  roads  are  ad- 
hering to  the  old  standard  practice  oi 
braking  the  cars  at  70  per  cent,  of  the 
light  weight  of  car,  based  on  a  60-lb. 
cylinder  pressure,  others  are  going  as 
high  as  80  per  cent.,  and  some  as  high  as 
75  per  cent.,  based  on  a  50-lb  cylinder 
pressure,  while  the  air  brake  companies 
recommend  TO  per  cent,  based  on  a  50- 
lli.  cylinder  pressure,  it  can  readily  be 
seen  that  the  above  conditions  cannct 
help,  but  lead  to  bad  results,  especially 
when  there  are  a  number  of  these  high 
brake  cars  located  together  in  the  train, 
especially  when  empty  If  they  are  lo- 
cated in  the  rear  of  the  train,  they  have 
;•  pulling  effect,  and  a  buckling  effect 
when  located  ahead  or  in  the  forward 
portion  of  the  train.  There  are  also  a 
Krcat  number  of  cars  having  ineffective 
brakes,  cither  due  to  bad  design  or  be- 
ing in  bad  condition,  which  add  to  the 
trouble. 

The   question   of  building   up    trains   is 
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another  important  factor,  allliuugh  may  \i.iit.jr,  J.  E.  \\'o,,iun.  (iiKL-  -i.ncTal  niaii 
li-  somewhat  expensive  to  follow  in  con-  ager  of  the  road),  ami  the  cah  o\  er  ilu- 
gcstcd  yards,  as  several  tests  have  shown  front  part  of  the  lu.iler.  '1  his  does  not 
tliat.  if  the  loads  and  emiities  are  mixed  look  so  strange  on  a  rather  long  engine, 
alternately  thnmghout  the  train,  a  de-  like  an  "Atlantie"  type  or  consolidation, 
cided  improvement  can  be  looked  tor  fn.im  hut  it  gives  an  «- wheeler  or  a  4-coupled 
an  operative  standpoint.  While  some  switcher  a  very  queer  appearance.  'I  In- 
roads advocate  pnttin.g  a  few  eminy  cars  Reading  has  a  great  many  indnstrial  sid- 
iii  the  forward  i)ortion  of  the  train,  this  ings  with  short  curves  in  the  streets  of 
may  be  an  ojien  (piestion.  as  it  has  always  Wilmington,  and  engines  like  "1199"  d.. 
been  the  practice  to  locate  all  loads 
nliead.  but  where  consistent,  it  is  .always 
better  to  run  the  loads  and  empties  sepa- 
rate. There  are  a  great  many  cases  of 
trains  parting,  which  can  be  charged  t'j 
rough  handling  in  yards,  which  seems 
rather  hard  to  contnd.  especially  in  wh.at 
is  called  "hump  yards."  as  a  great  many 
draft  riggings  are  ruptured  in  yards, 
which  do  not  give  out  until  they  arc  in 
transit  on  the  road,  which  the  train  crew 
should  not  lie  held  responsible  for. 

The  question  of  overlo.-iding  engines  is 
another  factor  causin.g  more  or  less 
trouble  in  breaking  trains  in  two.  While 
the  writer  believes  in  giving  the  engine 
all  that  can  be  hauled  running  at  a  rea- 
scrnahle  speed,  it  still  remains  a  question 
of  determining  the  most  economical  load 
to  give  the  loeoniotive.  as  when  the  en- 
gine is  lo.aded  so  heavy,  and  becomes  ^^^^  shifting  work  on  these  tracks 
necessarv    to    take    the    slack    at     w 


Shocks  on   Passenger  Trains. 

Mm  Tor  : 

Occasionally,  when  riding  in  the  rear 
portion  of  long  passenger  trains,  one  is 
treated  to  a  severe  shock,  especially  at 
water  stations,  due  to  the  slack  running 
U]).  This  is  very  disagreeable  to  persons 
sitting  up  in  day  co.iches.  liut  is  much 
more    so    to    those    who    ha\e    jiaiii    their 
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^^^"  winter  the  absolutelv  imi.rolected  lir. 
tanks,  and  hard  places,  it  cannot  help  but  ^^^_.^.  ,^,„.j  |,^.  .^„  „„eo„if,,rtabk-  place 
lieing    injurious    to    the    draft    gears,    al 


though    tliev    ma 


:.t    givi 


ml 


It    th. 


f.are    in    sleeping    cars    ami    expect    to    get 

a   night's   rest.     To  be  moved  lengthwise 

ip  a  berth  until  the  head  strikes  the  end  of 

particularly   if    it    is   snowing   m    raining,      same,  is  not  a  pleasant  sensation  and  one 

but  of  course  this  isn't  so  important  on  a      that   has   never  yet   been   seen  advertised 


time  of  starting,  or  taking  slack,  but  will      ^^vitchcr.     The   engines   are   very  power-      in  any  of  the  many  timetables  examined. 


give  out  at  the  most  critical  time,  ipr  when 
least  expected.  While  the  engineer  has 
no  control  on  the  way  the  slack  is  run- 
ning, or  in  other  words,  the  differenti.il 
braking  force,  be  can  be  governed  to  .i 
very  great  extent  on  hr>w  to  make  the 
brake  pipe  reductions  in  ..rder  lo  absorb 
the  shock,  especially  .'ifter  making  the  lirst 
stop,  which  will  indicate  the  way  the 
slack  is  running. 

Hoping  the  aliove  may  be  of  s.imo 
\alue  to  you.  that  is.  if  you  care  to  pub 
lish  the  same,  which  will  be  iiotbiim  new 
to  the  air  br.ake  world,  'nn  hope  't  will 
I'.ave  some  effect  on  bringing  ,ibout  uiii 
form  standaril  ••!  braking  cars  through 
out  this  country,  which  in  my  opinion 
will  not  only  s.-ive  money,  in  the  cost 
ri  repairs,  but  will  save  delays,  and  no 
end  of  annoyance  to  the  ineii  who  are  re- 
sponsilile   for   the  operation. 

Flltt,lh,,     \,     )■  W        I'      TlloM^nX. 


fill    ;is    the   big    firebox    keeps    them    good  The  writer  of   this   article   does  not  be- 

and  hot.     The  four  « heel  tender  will  als,.      lie\e    that    any    engineer    handling    a    pas- 

l,„,k    odd    to    s.iiiie    rcidi  rs    I    expect,    but       sender     train      would     ]airposely     discom- 


Philadelphia    &    Reading    Locomotives 

j-.IMTOR  : 

To  engineers  ;iway   from  ilie  anthraciti 
coal   ro.-ids  the  accouipan;.  iiig  ph.itographs      base  a  good  deal 
may    jirove    of    inlerest,    while    lo    th 
gineers  of  the  Reading  lln>   will  be  : 


these    are    still    used    in    New    l-.ngland    to  mode   the    patrons   ot    ilie    road   by    which 

s.iiiie  extent  and   shorten   ihe  tot.il  wheel-  he   was   employed,   and    it    is    well   known 

that  in  most  cases  lu-  is  not  aware  of  a 

"I-MI"    is   a    little    r..dduin    saddle  tank.  shock    at    the    rear    end.    as    the    powerful 

Id      used   lor  about  the  same  service  as  "11'/'."  brakes  on  the  engine  and   front  cars  pre- 

-]-,,   ;,nyone    interested    in    odd    types    of  vent  ;iny  moveineiU   b\    which  it  could  be 

TJie  pictures  were  all  i;.ken  in  the  vanls      engines   tlie    eastern    li.ird    coal    roads   are  known. 

f    the    Philadelphia    and    Keading    Rail-      regular  museums  as  many  peculiar  kinds  Uue  regard  for  a  lew  simple  rules  and 

•  id  at   Wilmington    Del      'se.irly'all  the      of   Ineoinotives   have   been    developed    lor  instructions  that  have   been  given  almost 

■comoiives    ol'the'p.    and    K     have    the      special  service.             llrcH   (',.    HotTi.:i,.  as    long    as    air    brakes    have    been    used. 


locomoi 

Wootteii     firebox     (named     .liier     its     in- 


specia 

IliishiHL'loii.   /'.    (■ 
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ercome    such    trouble    and    iirevent 
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the  hurling  uf  unprintable  epithets  at  tlie 
engineer. 

There  is  no  doubt  but  that  the  use 
of  two  applications,  as  generally  recom- 
mended, is  the  correct  method  of  making 
stops,  especially  those  at  water  stations, 
or  where  close  work  is  necessary  and 
wherever  possible  the  first  application 
should  slow  the  speed  of  the  train  to 
twelve  or  fourteen  miles  per  hour,  and 
the  stop  then  completed  with  the  second 
and  a  light  application,  that  if  held  ap- 
plied until  the  stop  is  made,  will  not 
cause   a    disagreeable   shock. 

When  releasing  the  first  application 
care  should  be  used  not  to  hold  the 
brake  valve  handle  too  long  in  release 
position,  to  avoid  overcharging,  not  (inly 
the  brake  pipe  above  the  auxiliary  rever- 
voirs,  but  the  auxiliary  reservoirs  on 
cars  at  the  front  end  over  those  at  the 
rear.  Inasmuch  as  the  brakes  respond 
when  the  brake  pipe  pressure  is  reduced 
to  less  than  that  in  the  auxiliary  reser- 
voirs, it  stands  to  reason  that  those 
brakes  on  the  cars  at  the  front  end  nl  tlu 
train,  if  charged  higher  than  those  at  the 
rear,  will  apply  sooner  and  no  doubt  will 
be  pow-erful  enough  to  stop  the  head  end 
before  the  brakes  have  time  to  apply  at 
the  rear  with  a  consequent  bump,  due  t<  • 
the   heavy   rear   cars   running   up. 

In  all  cases  where  a  second  applicatiim 
is  to  be  used  directly  after  the  release  ni 
the  first,  the  brake  \alve  handle  should 
be  allowed  to  remain  in  release  position 
only  just  long  enough  to  insure  movint: 
all  triple  valves  to  release  position,  au'l 
then  should  be  placed  on  lap  position, 
and  even  with  the  W  estinghouse  ET  and 
the  Xew  York  LT  equipment,  with  which 
instructions  are  given  to  remain  a  few 
seconds  on  running  position  to  permit 
some  of  the  engine  brake  cylinder  pres- 
sure to  escape,  care  should  be  used  or 
overcharging  will  occur.  Prevent  as  far 
as  possible  main  reservoir  pressure  ,i{o- 
ing  to  the  brake  pipe  more  than  is  neces- 
sary to  move  the  triple  pistons  to  release 
position.  By  so  doing,  the  pressure  that 
was  necessary  to  put  into  the  brake  pipe 
to  release  the  first  application,  will  in  a 
few  seconds  equalize  throughout  the 
train,  and  when  the  first  reduction  for 
the  second  application  is  made  all  brakes 
will  apply  and  the  cars  at  the  rear  will 
not    run    up   so    forcibly,   if   at   all. 

The  over  anxiety  on  the  part  of  some 
engineers  to  spot  the  manhole  under  the 
water  crane  frequently  leads  to  the  move- 
ment of  the  brake  valve  handle  over  the 
service  notch  onto  the  emergency,  and 
although  an  emergency  application  may 
not  be  obtained,  a  quick  serv'ice  will  be. 
and  in  the  event  of  the  overcharged 
front  end,  the  shock  is  very  much  agsra- 
vated.  Unless  at  points  where  it  is  im- 
possible to  back  the  train,  due  to  the 
grade,  it  is  much  better  practice  to  run 
by  the  water  crane  and  then  to  crowd  the 
train  back  the  desired  amount.    X.  '^V  7.. 


Misplaced    Tank. 
Eii[T(iR  : 

In  a  certain  roundlioiise  the  locomotive 
fitter  put  up  an  air  tank  with  a  special 
type  of  brackets  shown  in  the  accompany- 
ing drawing.  When  the  job  was  done  it 
was  found  that  the  tank  was  three  inches 
too  high.  After  discovering  his  mistake, 
he  had  the  good  sense  not  to  cry  his  eyes 
nut  about  it.  but  before  the  foreman  came 
annmd  he  discovered  the  error  into  which 


FIG.   A. 

he  had  lalltn  and  succeeded  in  rectifying 
the  mistake. 

Fig.  A  shows  the  tank  in  position  when 
it  was  too  high,  and  when  the  situation, 
like  a  dark  cloud,  fell  upon  the  misguided 
machinist,  and  if  any  of  your  readers  will 
kmdly  obscure  Fig.  B,  and  try  and  work 
out  the  remedy,  he  will  get  a  real  lesson 
in  ingenuity.  If,  however,  he  fails  to  see 
where  the  remedy  can  be  applied  without 
drilling  and  tapping  new  holes  in  the 
tank,  Fig.  B  will  show  the  method  in  the 
particular  instance  whereby  a  rectification 
w-as  made  and  the  tank  lowered  to  the 
proper    position. 

The  brackets  might  not  always  come 
like  those  in  the  illustrations,  but  they 
may  always  he  made  to  come  right  with- 
out making  too   many  holes   in   the  tank. 

Montreal,  Canada.  J.  G.  Koppet.i.. 


Loose  Axles. 

Editor  : 

During  my  travels  and  in  conversation 
with  those  directly  interested  in  running 
repairs  and  the  failures  incidental  there- 
to, I  found  some  anxiety  in  regard  to 
wheels  under  tenders  and  cars  becomin.e 
loose  on  axles.  At  first  glance  the  ap- 
parent cause  would  be  improper  fitting 
and   pressed   on   at   too   low   a   pressure 


Hut  wlien  records  sJKiw  that  wheels  were 
i)rcssed  on  at  from  50  to  70  tons,  accord- 
ing to  bore  and  length  of  wheel  scat,  and 
that  wheels  had  been  running  for  a  con- 
siderable lime  before  becoming  loose,  I 
am  led  to  believe  there  is  a  latent  cause 
for  same.  I  fail  to  see  that  heating 
caused  by  brake  action  on  circumference 
of  wheel  would  be  responsible  for  fail- 
ure, but  I  can  see  where  a  very  hot  jour- 
nal would  cause  axle  to  expand  and 
change  conditions  in  wheel  fit.  As  this 
is  a  very  serious  question,  I  would  be 
pleased  to  have  the  opinions  of  any  who 
may  have  had  similar  experiences. 
Pillsbiirglt,  Pa.  Wiu-Iam  Scott. 


Consolidation  of  New  York  Central  and 
Lake  Shore. 
It  is  currently  reported  that  the  New 
York  Central  Railroad  Company  is  about 
to  be  consolidated  with  the  Lake  Shore 
&  Michigan  Southern  Railway  Company. 
That  move  has  been  foreseen  for  several 


nr,.  B. 

years  and  will  bring  about  very  little 
change  in  the  w-ay  the  properties  are 
operated.  It  is  understood  that  there  will 
be  little  change  in  the  management  and 
that  the  present  officials  will  hold  their 
positions. 

Old  Time  Railroad  Reminiscences. 

Bv    S.    J.    KiPDER. 

In  the  early  seventies  the  air  brakes 
had  not  at  this  time  come  into  use  on  the 
New  York  Central,  hand  brakes  being 
used  to  control  the  trains,  though  a  power 
brake  for  emergency  purposes  had  been 
applied   to   the   passenger   car   equipment. 

This  brake,  known  a.^  the  "Creamer," 
consisted  of  a  large  spiral  spring  attached 
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to  the  hand  brake  staff  at  the  end  oi  the 
car  and  which  was  wound  up  ready  for 
action  by  rotating  the  brake  wheel  in  a 
direction  opposite  to  that  wlicn  applying 
the  brake  by  hand.  Attached  to  the  mech- 
anism was  a  cord  extending  upward  to 
the  car  roof  tlience  through  the  train  to 
the  engine  cab.  the  arrangement  being 
such  that  when  the  engineer  pulled  the 
cord  the  coiled  springs  on  each  .car  were 
released ;  the  expanding  springs  then  caus- 
ing the  brake  staffs  to  rotate  and  wind 
up  the  chains  leading  to  the  foundation 
brake  gear,  thereby  at  once  setting  all  the 
brakes  of  the  train.  A  release  of  the 
brakes  was  effected  in  the  same  way  as 
when  applied  by  hand,  after  which  the 
coiled  springs  were  again  put  in  tension. 
Freight  trains  w^ere  made  up  of  thirty 
to  forty  cars  and  a  bell  cord  extended 
along  the  top  of  the  train  from  a  reel  on 
the  roof  of  the  way-car  to  the  signal  bell 
in  the  engineer's  cab.  This  bell  rope, 
about  the  size  of  a  clothes  line,  was  one 
of  the  greatest  nuisances  the  train  men 
had  to  contend  with  and  as  a  means  of 
communication  between  the  rear  and  front 
ends  of  the  train  was  practically  useless. 
The  yardmaster  despatched  all  trains 
from  terminals,  by  a  wave  of  the  hand 
and  it  was  often  problematical  to  the  en- 
gineer whether  or  not  the  conductor  and 
rear  brakeman  were  aboard.  The  handling 
of  traffic  through  the  city  of  Rochester 
was  decidedly  hazardous,  particularly 
when  westward  bound.  The  tracks,  then 
not  elevated,  were  on  a  level  with  street 
crossings  extending  through  a  thickly 
settled  business  and  residence  district, 
with  down-grades  approaching  the  pas- 
.senger  station  from  either  direction  and 
all  freight  trains  passed  directly  through 
the  big  train  shed. 

In  order  to  climb  the  steep,  crooked 
approach  to  the  Erie  canal  freight  trains 
were  compelled  to  pass  through  the  sta- 
tion and  across  the  streets  at  a  speed 
not  conducive  to  safety  and  frequently  as 
.  many  as  five  trains  were  coupled  together 
and  in  that  condition  crossed  the  city.  Un- 
•like  railroads  in  the  West  no  fixed  limit 
of  speed  governed  the  movement  of  freight 
trains  and  as  the  last  half  of  the  division 
going  in  either  direction  was  down-grade 
the  speed  attained  would  in  no  wise  suffer 
in  comparison  to  that  made  by  fast  mer- 
chandise or  stock  air  brake  trains  of  the 
present  day.  The  freight  yards  in  East 
Buffalo  had  several  long  tracks  and  to 
avoid  blocking  incoming  engines  between 
trains  of  cars,  flying  sw-ilches  were  fre- 
quently made,  the  engine  cutting  off  per- 
haps a  half-mile  from  the  yar<l  and  by 
facilitating  its  movement  down  the  main 
line  passed  over  the  switcli  which  was 
then  opened  to  head  tlu-  train  into  the 
side  track  where  the  brakeman  brought 
it  to  a  standstill. 

Among  the  safety  appli:inros  along  the 
road  was  an  arrangement  at  each  station 
bv  which  trainmen  were  advised  at  what 


lime  the  preceding  train  had  passed. 

Above  the  telegraph  office  window  of 
the  depot  and  projecting  outward  over 
the  platform  was  a  triangular  shaped 
frame  with  glass  sides  so  arranged  as  to 
be  illuminated  at  night.  Inside  the  glass 
the  passing  time  of  each  train  was  regis- 
tered in  large  numerals,  thus  indicating 
to  engine  and  traiiuncn  the  number  of 
minutes  the  train  ahead  had  passed  the 
station.  Certain  unwritten  rules,  too,  were 
rigorously  followed  by  every  one  inter- 
ested. If  two  trains,  west  and  eastbound 
for  instance,  met  within  a  mile  or  two 
of  an  obscure  curve,  the  westbound  train 
liaving  just  rounded  the  curve,  the  engi- 
neer of  this  train  gave  two  short  blasts 
of  the  whistle  which  indicated  that  the 
eastbound  track  was  clear,  but  if  a  train 
had  been  met  on  the  curve  no  signal  was 
given  which  would  be  understood  by  the 
eastbound  train  to  imply  that  the  train  it 
was  following  had  not  cleared  the  curve 
when  met  by  the  train  moving  westward. 
.-Ml  country  road  cr^issings  were  provided 
with  flagmen  and  these  men  did  their 
part,  when  a  train  passed,  by  holding  up 
as  many  fingers  as  minutes  intervened  be- 
tween two  trains  moving  in  the  same  direc- 
tion, providing  they  moved  within  a  few- 
minutes  of  each  other.  These  somewhat 
crude  precautionary  measures  may  not 
Iiave  been  based  on  the  scientific  methods 
of  modern  automatic  signals,  but  that  they 
were  an  effective  means  of  contributing  to 
both  making  time  and  safety  was  very  fre- 
quently proven.  My  most  unique  experi- 
ence while  on  the  New  York  Central 
occurred  one  evening  in  Buffalo  wdien  I 
was  fairly  forced  to  join  a  theatt-r  party. 
The  roundhouse  was  located  near  tlie  Ex- 
change street  passenger  station  and  tlie 
trainmen  usually  rode  down-town  to  tlie 
roundhouse  in  the  vicinity  of  which  were 
numerous  places  where  good  meals  w-ere 
obtainable.  About  five  o'clock  in  the  even- 
ing three  sections  of  a  train  had  arrived 
at  Buffalo,  my  engine  being  on  the  second 
one.  Reaching  the  roundhouse  the  en- 
gines were  promptly  marked  out  at  S 
o'clock  for  a  return  trip,  mine,  as  on  the 
recent  arrival,  being  the  second  of  the 
trio.  Along  about  supper  time  the  three 
engineers,  conductors  and  a  number  of 
the  firemen  and  brakemcn  repaired  to  the 
Continental  Hotel  and  while  seated  at  the 
table  one  of  the  conductors  suggested  that 
as  George  Fox  with  his  play  "Humpty 
Dumpty"  was  holding  forth  at  a  tlieater 
near  the  Terrace,  why  not  take  in  tlie 
show  ? 

To  my  surprise  the  proposal  met  with 
general  endorsement  and  when  I  ventured 
to  protest  with  the  remark  "that  we  were 
all  marked  out  at  <S  o'clock"  it  was  an- 
swered with  a  cry  of  derision  and  the 
emphatic  statement,  "We  are  going  to  the 
show."  We  did  go  and  toward  the  hour 
of  midnight  meandered  down  to  the 
roundhouse,  got  out  our  engines  and  pro- 
ceeded to  East  Buffalo  for  our  trains.  No 


{|uestions  were  asked  either  at  the  round- 
house or  yard  as  to  the  cause  of  our  de- 
lay and  as  we  pulled  out  of  the  yard  the 
incident  was  a  closed  one.  Engine  and 
train  men  preferred  the  Buffalo  rather 
than  the  Rochester-Niagara  Falls  division 
as  the  latter,  with  the  exception  of  a  few 
miles,  was  single  track.  Trains  going  east 
had  the  right  of  way  and  as  no  telegraph 
train  despatching  was  practiced  the  west- 
bound trains  could  get  the  main  track  only 
when  no  train  from  the  opposite  direction 
was  due. 

As  a  consequence  delays  were  common 
and  not  infrequently  lengthy.  Way 
freights  were  in  a  class  all  by  themselves, 
having  no  running  rights  over  passen- 
gers or  freight  trains  in  either  direction 
and  the  writer  observed  instances  where 
this  local  train  took  the  side  track  before 
sunset  and  was  still  there  when  old 
"Sol"  showed  up  the  following  morning, 
still  waiting  for  an  opening  to  proceed 
to  the  station,  perhaps  only  one  or  two 
miles  beyond. 

My  stay  on  the  New  York  Central  was 
a  comparatively  brief  one,  the  result  of 
ominous  clouds  appearing  and  of  a  char- 
acter to  indicate  that  my  services  would 
not  much  longer  be  required.  I  bad 
hardly  become  well  settled  in  my  new 
job  when  the  panic  of  1873  came  on  and 
as  it  progressed  rumors  began  floating 
about  that  a  curtailing  of  expenses 
would  soon  result  and  as  I  was  one  of 
the  last  to  enter  the  service  would  logi- 
cally be  among  the  first  to  go.  As  such 
times,  of  all  others,  are  not  good  ones  to 
be  out  of  work,  I  wrote  my  old  master 
mechanic  in  the  west  that  railroading  in 
the  east  had  no  charms  for  me  and  if  he 
had  anything  for  me  to  do  I  would  like 
to  come  back,  and  to  which  he  promptly 
replied  "plenty  of  work,  come  as  soon  as 
you  please."  Following  the  receipt  of 
thai  letter  it  did  not  take  hours,  but  min- 
ute', only,  for  me  to  reach  the  office,  quit 
and  get  a  bill  of  my  time,  and  on  the 
firsi  train  westward  I  took  passage  for 
Iowa.  Two  days  later,  with  an  elastic 
step  I  entered  the  master  mechanic's 
office  in  Austin  where,  following  a  good 
natured  chafing  by  that  official  for  get- 
ting homesick  so  soon  he  arose  from  his 
chair,  pointing  at  the  roundhouse  as  he 
did  so,  and  remarked,  "your  engine  is 
over  there  ready  for  business  and  you 
can  go  out  on  your  old  run  tonight." 


Dinner  of  Erie  Railroad  Association. 
There  is  connected  with  the  Erie  Rail- 
road a  social,  friendly  organization  formed 
mostly  from  officials  of  the  road  who 
meet  occasionally  round  the  social  board 
for  the  promotion  of  friendly  intercourse. 
The  annual  gathering  of  this  Erie  Rail- 
road Association,  whicli  took  the  form  of 
a  dinner,  was  held  in  Buffalo,  N.  ¥.,  on 
the  evening  of  May  2.  In  the  absence 
of   President   Underwood   Vice-President 
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J.  C.  Stuart  opened  the  proceedings  by 
introducing  Mr.  George  N.  Orcutt,  who 
was  chairman.  In  a  few  well-chosen  re- 
marks he  introduced  Mr.  George  A.  Post, 
who  performed  the  duties  of  toastmastcr. 
Mr.  Post  is  a  graduate  of  the  Erie,  his 
father  having  been  one  of  the  old-time 
conductors  while  George  himself  reached 
the  position  of  chief  clerk  of  the  motive 
power  department  at  Susquehanna  before 
he  left  railroading  to  become  a  Congress- 
man. This  e.xperience  enabled  Mr.  Post 
to  open  the  social  functions  with  a  most 
arousing  speech. 

The  speeches  of  the  evening  partook 
mostly  of  humorous  personifications.  Mr. 
E.  E.  Clark  figured  as  chairman  of  the 
Interstate  Commerce  Commission  and 
gave  the  cheering  news  that  his  board 
intended  to  adopt  a  new  policy  and  per- 
mit the  railroad  companies  to  manage 
their  own  business  as  other  companies  do. 
The  other  speakers  were  Mr.  Clyde  CoMiy. 


emulate  the  worthy  example  of  the  lead- 
ing spirits  of  the  Erie. 


Kindly  Words  from  President  Under- 
wood of  the  Erie. 

President  Underwood,  of  the  Eric 
Railroad,  who  is  noted  for  his  kindly 
courtesy  toward  all  classes  of  his  subor- 
dinates, was  unable  to  attend  a  social  dm- 
ner  of  Erie  men,  so  he  sent  a  hearty 
greeting  as  follows : 

I  send  this  my  hearty  greeting  and  re- 
gret that  I  am  unable  to  meet  with  you 
this  evening.  I  can  only  look  forward  to 
tliat  pleasure  on  some  future  occasion. 
It  has  been  stated  before  that  the  suc- 
cess of  a  railroad  depends  on  its  units, 
and  every  man  is  a  unit.  There  is  no 
employment  on  a  railroad  that  is  not 
important,  that  is  not  worth  doing  well. 
just  as  there  is  no  unimportant  part  of 
the  machine,  no  angle,  no  joint  or  bolt 
which    has    not    its    definite    purpose,    or 


of  course,  but  experience  is  the  finish  that 
makes  for  success.  When  every  employe 
f'f  this  company  feels  the  personal  re- 
spunsibility  of  his  employment,  when 
every  employee  regards  the  public  as  the 
potential  friend  of  the  company,  and  its 
great  customer;  when  every  employe  re- 
gards his  work  as  a  means  to  his  own 
success  and  takes  the  interest  in  his  work 
that  brings  to  it  the  pleasure  of  doing  it, 
nothing  can  prevent  the  success  of  both 
company  and  men.  There  can  be  no  sep- 
aration of  interests. 

It  must  be  a  common  interest  in  each 
other,  or  no  lasting  or  permanent  success 
is  possible.  I  congratulate  you  who  are 
assembled  in  that  you  are  free  agents  not 
dominated  by  any  oath-bound  labor  or- 
ganization ;  that  as  American  citizens  you 
are  free  to  work  when  and  where  yuu 
please.  It  is  from  the  ranks  of  such  as 
you  that  the  officers  of  railroads  must  be 
recruited.        I    give    you    the    toast,    "A 
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Judge    Moore,    and    Dr.    Angus    Sinclair. 

.\  most  attractive  part  of  the  gathering 
was  the  singing  of  Mr.  H.  C.  Hooker, 
secretary  to  President  Underwood,  and 
a  glee  party  that  he  had  got  together, 
mostly  Erie  boys. 

The  Erie  employees  are  noted  for  mu- 
tual friendliness  and  high  esprit  de  corps. 
We  believe  that  the  association  whose 
social  doings  we  have  recorded,  does  much 
to  promote  the  spirit  of  good  fellowship 
for  which  these  employees  are  celebrated. 
Ir  is  pleasant  to  know  that  these  annual 
reunions  have  become  an  established  fea- 
ture in  the  life  of  the  Erie  employees, 
and  beyond  question  they  do  much  to 
establish  a  kindly  feeling  among  the  men 
who  have  to  shoulder  the  greatest  portion 
o-  the  responsibility  of  the  successful  man- 
agement of  the  road,  and  which  has  shown 
such  a  marked  degree  of  progress  under 
the  kindly  discipline  of  the  accomplished 
and  gentlemanly  president.  Mr.  Under- 
wood, and  we  trust  that  other  roads  may 


which  must  not  render  a  good  account 
of  itself  in  the  finished  purpose,  or  which 
must  not  render  a  good  account  of  itself 
in  the  finished  product.  The  Erie  com- 
pany wants  inore  from  its  employees 
than  the  mere  work  they  are  appointed 
to  do,  just  as  the  employees  need  more 
from  the  company  than  their  money  at 
pay  day. 

If  the  company  does  not  give  its  men 
more  than  their  money,  if  it  does  not  take 
a  human  interest  in  them  beyond  its  busi- 
ness relations  with  them,  it  will  always 
fail  to  get  the  results  out  of  the  pay  roll 
to  which  it  is  entitled.  If  the  interest  of 
the  men  in  the  company  does  not  go  be- 
yond the  mere  doing  of  their  work,  they 
cannot  get  out  of  their  employment  all 
that  is  coming  to  them.  The  future  offi- 
cers of  the  company  are  somewhere  down 
the  line  doing  the  work  that  is  the  only 
practical  preparatory  for  advancement. 

Railroad  men  are  not  made  in  the 
schools      The  more  education,  the  better. 


happy    evening    full    of    good    cheer    and 
pleasure." 


San  Francisco  Inviting  Conventions  of 
1915. 
Through  the  courtesy  of  Mr.  H.  J 
Small,  general  superintendent  motive 
power  of  the  Southern  Pacific  Company. 
Mr.  James  A.  Barr,  manager  Bureau  of 
Conventions  &  Societies.  Panama  Pacific 
International  Exposition,  is  requesting 
the  members  of  the  Master  Car  Builders 
&  Railway  Master  Mechanics  Associa- 
tions to  hold  their  annual  conventions  in 
San  Francisco  in  1915.  It  is  rather  carh 
to  take  action  in  a  movement  of  tliat 
character,  but  it  is  not  too  early  to  begin 
working  up  sentiment  in  its  favor.  It  is 
a  mipht>-  long  call  from  Maii.e  to  Cah- 
fornia,  and  a  long  wc3r>-  joun.ey  from 
Portland,  Me.,  to  San  Francisco,  Cal.,  but 
the  widening  of  experience  due  to  the 
ordeal  is  well  worthy  of  the  labor  and 
fatigue  undergone 
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General  Foremen's  Department 


Annual  Convention  of  the  International 
General   Foremen's   Association. 

Mr.  \Vm.  Hall,  secretary-treasurer  of 
the  International  General  I'oremen's  As- 
sociation, has  issued  a  special  circular  to 
the  members  in  regard  to  the  condition 
of  the  association  and  presenting  inter- 
esting details  in  regard  to  the  forthcom- 
ing convention.  The  association  has 
been  in  existence  for  nine  years,  and  is 
growing  in  importance  to  the  railroad 
world  more  and  more  as  the  years  go  by. 

The  object  of  the  association  is,  the 
improvement  of  its  members  by  exchang- 
ing ideas,  by  means  of  annual  meetings, 
and  the  reading  and  discussion  of  papers 
along  the  lines  pertaining  to  railway  lo- 
comotive shop  practice,  thereby  making 
themselves  of  greater  value  to  the  com- 
panies employing  them  and  for  whose 
interest  they  labor.  It  also  has  a  ten- 
dency to  place  its  members  in  a  position 
where  they  may  qualify  themselves  for 
advancement,  and  for  greater  responsi- 
bilities. 

The  Master  Merlianics'  Association 
has  realized  the  importance  of  the  Gen- 
eral Foremen's  Association  and  have 
asked  that  they  take  up  and  consider 
papers  along  lines  that  the  master  me- 
chanics have  not  the  time  to  take  care  of. 

This  year's  convention  of  the  associa- 
tion, which  will  be  Iield  in  Chicago,  July 
15  to  18,  inclusive,  will  be  of  particular 
interest  to  the  mechanical  world,  due  to 
the  importance  of  the  subjects  selected 
for  discussion  at  this  convention. 

Subject,  No.  1. — Maintenance  of  Su- 
perheated Locomotives,  by  Mr.  P.  C. 
Link,  of  the  C.  &  E.  I.  Ry.,  will  be  given 
thoughtful  consideration  due  to  the  gen- 
eral adoption  of  the  superlieated  locomo- 
tive on  our  railroads.  Some  roads  are 
experiencing  trouble  in  their  mainte- 
nance, and  the  discussion  following  the 
reading  of  the  paper  will  bring  out  the 
different  methods  best  suited  in  over- 
coming any   existing   defects. 

Subject,  No.  2. — Engine  house  effi- 
ciency is  the  title  of  subject  No.  2,  by 
Mr.  W.  Smith.  Engine  house  efficiency 
is  always  a  live  subject  and  this  paper 
will  bring  out  up  to  date  methods  in 
handling  power  whicli  will  be  of  material 
assistance  in  increasing  locomotive 
mileage. 

Subject,  No.  3.— By  Mr.  L.  A.  North, 
of  the  I.  C.  Ry.,  cntitli  d  "Shop  Shed- 
ules,"  is  a  new  subject  icr  a  mechanical 
association  to  discuss,  but  it  is  important 
in  this  day  and  age.  Mr.  Kortli  is  par- 
ticularly   suited    to    handle    this    subject; 


liis  experience  along  these  lines  is  un- 
questioned. He  will  receive  very  able 
assistance  from  Mr.  Henry  Gardener, 
supervisor  of  apprentices  of  the  New 
York  Central  Lines.  Tliey  will  show 
how  a  shop  output  can  be  restricted  by 
unwise  shop  schedules. 

Subject,  No.  4. — Driving  Box  Work, 
by  Mr.  Geo.  H.  Logan,  of  the  C.  &  X.  W. 
Ry.,  will  provide  and  develop  methods 
which  will  prolong  the  life  of  the  modern 
locomotive  as  a  serviceable  revenue  earn- 
ing machine  and  this  convention  will 
prove  to  its  membership  that  too  little 
attention  has  been  paid  in  the  past  to 
this  most  important  factor  of  the 
locomotive. 

In  addition  to  the  subjects  outlined 
there  will  be  many  interesting  side  sub- 
jects of  great  interest  which  will  be 
handled  by  the  members  of  the  assncia- 
tion  generally.  Papers  will  be  presented 
by  several  of  the  leading  mechanical  and 
operating  officials  of  tlie  country,  touch- 
ing on  the  various  subjects  of  interest  to 
the  members  of  the  convention. 

Through  the  courtesy  of  the  officials 
of  the  Chicago  &  North  Western  rail- 
way Co.,  a  special  train  will  be  furnished 
to  take  as  many  of  the  members  and 
others  attending  the  convention,  as  wish 
to  visit  their  very  extensive  shoii-;  at 
Forty-second  avenue.  All  that  possibly 
can  should  avail  themselves  of  this  fine 
opportunity  to  see  up  to  date  work  and 
methods  in  an  old  time  shop. 


Main    Rod    Brasses. 

The  rrdunii.t;  or  rrlittini,'  of  main  rod 
brasses  is  of  vital  importance  in  locomo- 
tive running  rei)airs  and  a  few  siniide 
directions  in  regard  to  the  subject  will 
be  of  interest.  To  begin  at  the  begin- 
ning, before  disturbing  any  nuts  or  bolts 
or  adjusting  wedges,  take  particular 
notice  where  they  are  and  mark  the 
wedge  how  high  or  how  low  it  stands  in 
comparison  with  the  lirasses  and  rod; 
take  a  bar  and  pry  the  rod.  at  the  same 
time  noting  if  brasses  fit  the  rod  tight. 
Tliis  done,  we  are  now  in  a  position  to 
know  something  of  what  is  required. 
The  second  proceeding  is  to  block  the 
rod  and  take  down  our  brasses.  Xo 
rule  can  be  set  as  to  method,  as  all  rods 
arc  not  the  same,  bm  one  rule  must  be 
observed,  and  that  is,  to  place  all  nuts 
and  keys  in  such  a  position  that  there 
be  no  mistake  in  repl.aclng  them.  If 
there  is  any  likelihood  of  some  other 
person  h.iving  to  jnit  the  job  back,  all 
parts  should  be  marked.     Half  the  battle 


is  knowing  the  con<iitions  and  places  of 
the  various  parts. 

Having  the  brasses  down  and  cleaned 
off,  we  can  proceed.  First,  get  the  size 
of  the  pin  with  a  pair  of  outside  cal- 
lipers and  take  the  size  from  them  to  an 
inside  pair.  Before  taking  any  metal  off 
either  brass,  pair  them,  or  place  one 
upon  the  other  and  try  them  for  rock 
and  squareness.  Experience  will  teach 
us  what  to  do  in  this  and  to  bring  them 
down    uniform    and    square 

The  engineer  may  re(|uest  tliat  a  little 
draw  be  left,  that  is.  that  tlie  brasses 
may  be  made  small  for  the  pin  so  that  he 
may  key  them  up.  A  word  of  warning 
— don't  do  it.  Make  your  brasses  come 
brass  to  brass,  and  make  the  brasses 
larger  than  the  pin  ratio  1/64  of  an  inch 
to  9  inches  with  clearance  top  and  bottom 
of  each  brass  one  inch  back  to  every  four 
inches  of  diameter.  To  leave  draw  is  to 
make  trouble.  If  you  want  the  brasses 
to  work  loose  in  the  rod,  if  you  want 
them  to  get  knocked  out  of  shape  or  run 
hot  and  probably  cause  a  delay,  leave 
some  draw.  But  if  you  want  to  make  a 
good  job  and  have  the  satisfaction  of 
knowing  you  have  done  so,  make  the 
brasses  fit  as  if  they  were  one  solid 
brass  instead  of  two  halves. 

In  replacing,  the  value  of  knowing 
each  part  and  what  position  it  was  in 
before,  makes  itself  manifest.  Examine 
all  holes  and  be  satisfied  that  the  lubri- 
cant can  do  its  work,  and  replace  the 
brasses  with  some  good  oil  on  the  pin. 
taking  care  that  no  foreign  substance, 
such  as  ashes,  filings  or  dirt,  is  allowed 
to  get  on  that  will  cause  heating.  The 
wedge  should  be  set  to  the  old  mark, 
and  judgment  only  to  lie  gained  from 
experience  used  in  increasing  the  pull  of 
the  wedge.  These  simple,  practical  rules 
will   ensure  good   work    and   best    results. 


A   Good   Locomotive. 

The  following  is  an  raitline  of  an  ad- 
dress delivered  by  Mr,  Angus  Sinclair, 
under  the  auspices  of  the  B,.  C,  R.  &  N. 
Mutual  Improvement  Class,  Cedar  Rapids. 
Iowa. 

The  object  of  the  steam  engine  is  to 
Iransform  tlie  energy  of  coal  into  me- 
chanical work.  The  best  steam  engine 
and  consequently  the  best  locomotive  is 
that  which  will  do  the  greatest  amount 
of  work  with  the  least  possible  quantity 
of  fuel  and  the  least  expense  for  repairs. 
Designers  of  locomotives  have  had  great 
structural  difficnlfies  to  contend  with  in 
comparison    to   the   m.aki  rs   of   stationarv 
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and  marine  engines,  but  with  all  the  dif- 
ficulties, the  locomotive  compares  very 
favorably  with  any  prime  motor  in  popu- 
lar use.  But  at  best  the  locomotive  is 
a  comparatively  defective  machine.  It 
cnly  uses  about  five  per  cent,  of  the  energy 
of  the  coal  consumed.  The  margin  of 
work  in  comparison  to  waste  being  so 
very  small,  great  efforts  have  been  made 
to  produce  a  more  efficient  means  of 
utilizing  the  cnergv  in  coal.  This  has 
brought  the  talk  of  electrical  motors  to 
the  front,  and  many  people  think  that 
electricity  is  the  motive  power  of  the 
future.  But  so  far  as  we  can  see,  there 
is  little  prospect  of  the  hope  being  soon 
realized.  Electricity  as  popularly  used  is 
not  a  prime  motor.  It  has  to  be  generated 
in  a  secondary  way  by  machines  driven 
by  steam  engines.  Scientific  men  think 
that  it  will  yet  be  possible  to  obtain  elec- 
tricity direct  from  the  energy  of  coal,  and 
if  that  dream  be  ever  realized  the  days 
of  the  steam  engine  will  be  numbered. 
Some  great  inventions  have  been  de- 
veloped so  slowly  that  it  seems  possible 
that  electricity  may  yet  be  obtained  direct 
from  coal.  It  took  2.000  years  to  develop 
the  steam  engine  and  make  it  a  practical 
machine  after  the  force  of  steam  was  dis- 
covered, and  it  may  be  possible  that  elec- 
tricity will  be  developed  in  a  shorter  time. 
Steam  was  developed  under  the  pressure 
of  necessity.  The  demand  for  better 
means  for  raising  water  than  animal 
power  afforded,  set  the  philosophers  of 
the  seventeenth  and  eighteenth  centuries 
struggling  to  apply  steam  to  useful  pur- 
poses. They  knew  the  power  that  could 
be  obtained  from  steam,  but  it  seemed 
like  a  great  giant  which  no  man  could 
handle  until  an  unlettered  mechanic. 
Thomas  Newcomen,  attacked  the  problem 
and  applied  the  steam  through  a  piston 
to  a  train  of  mechanism,  and  produced 
the  germ  of  the  steam  engine,  but  he  was 
only  its  improver,  the  same  as  was  Oliver 
Evans  of  Delaware,  in  the  United  States, 
who  improved  on  Newcomen's  engine 
and  produced  the  high  speed,  high  pres- 
sure steam  engine  of  which  the  locomo- 
tive is  the  highest  type,  about  the  time 
Watts  was  improving  the  Newcomen  en- 
gine by  applying  a  separate  condenser. 

The  locomotive  was  first  developed 
from  the  high  pressure  engine  in  Eng- 
land, through  the  necessity  for  transport- 
ing coal  to  the  shipping  stations,  and 
was  gradually  improved  by  various  me- 
chanics and  inventors.  One  of  the  first 
difficulties  encountered  in  developing  the 
locomotive  was  the  mistaken  belief  that 
the  wheels  would  slip  on  rails  very 
readily  without  moving  the  engine  for- 
ward. When  the  laws  of  friction  became 
better  understood  among  mechanics,  it 
was  found  there  was  no  difficulty  from 
the  cause  if  the  cylinders  were  propor- 
tionate to  the  weight  of  the  drivers.  Mr. 
Sinclair  .gave  some  illustrations  of  fric- 
tion   with    a    sliding    block    and    sin  wed 


that  the  co-efficient  of  friction  was  con- 
stant, depending  upon  pressure.  He 
showed  that  the  power  required  to  slip 
firive-wheels  of  a  locomotive  depended 
on  the  weight  resting  upon  the  wheels. 
If  the  cylinder  capacity  was  too  great  for 
the  adhesion  the  engine  would  be  given 
to  slipping,  and  calculations  were  made 
showing  how  this  could  be  regulated.  He 
said  a  conspicuous  feature  about  a  good 
locomotive  was  that  the  cylinder  capacity 
was  adjusted  to  agree  with  the  weight  of 
the  driving  wheels,  the  boilers  being  made 
large  enough  to  supply  sufficient  steam 
to  the  cylinders  without  forcing.  Nu- 
merous illustrations  were  given  of  pro- 
portions of  boiler,  cylinders  and  weight 
that  gave  the  best  results  in  actual  service. 

Phenomena  connected  w-ith  combustion 
were  then  taken  up  and  a  number  of  ex- 
periments given  by  fusing  steel  in  o.xygen, 
potassium  in  water,  etc.,  to  illustrate  com- 
bustion. Tie  proceeded  to  show  that  the 
laws  of  combustion  operating  in  the  ex- 
periments, regulated  combustion  in  the 
firebox  of  locomotives,  and  that  if  these 
laws  were  not  followed  and  regarded, 
waste  of  fuel  w-ould  ensue.  He  insisted 
that  it  was  the  duty  of  locomotive  en- 
gineers and  firemen  to  study  the  laws 
of  combustion  and  apply  them  to  their 
work,  and  that  a  man  was  not  master  of 
bis  business  unless  he  understood  the 
principles  regulating  his  business.  De- 
tailed remarks  were  made  about  the  prac- 
tice of  firing  and  about  the  quantity  of 
air  necessary  under  various  conditions  of 
coal  burning.  In  every  case  he  made  out 
that  ignorance  and  carelessness  produced 
waste  of  valuable  fuel,  and  that  railroads 
ought  to  have  no  use  for  men  who  did 
not  care  to  make  themselves  proficient  in 
their  calling. 

The  generation  and  use  of  steam  w-as 
next  taken  up.  and  Mr.  Sinclair  dwelt  at 
considerable  length  on  the  space  occupied 
by  steam  at  various  pressures,  its  tem- 
perature and  capacity  for  doing  work. 
He  followed  water  from  the  temperature 
of  melting  ice  till  it  was  evaporated  into 
steam  at  ordinarj'  boiler  pressure,  show- 
ing the  amount  of  heat  expended  in  the 
operation.  Reversing  the  journey,  he 
traced  the  steam  backward  from  the  boiler 
to  the  cylinder,  estimated  the  amount  of 
work  usually  taken  out  by  expansion  and 
demonstrated  the  cause  of  the  small  meas- 
ure of  heat  economy  possible  with  a 
steam  engine. 

The  lecture  was  illustrated  by  a  large 
drawing  of  a  locomotive  and  by  sketches 
made  on  a  blackboard.  In  conclusion, 
the  speaker  urged  upon  the  young  men 
composing  the  B.,  C.  R.  &  N.  mutual  im- 
provement class  the  necessity  for  acquir- 
ing a  knowledge  of  the  principles  of  en- 
gineering if  they  desired  to  rise  above 
the  position  of  a  mechanic.  The  lecture 
was  listened  to  very  attentively  by  a 
large  and  critical  audience,  and  at  the 
conclusion     the     speaker     was     heartily 


.liccred  and  overwhelmed  with  questions. 
—Cedar  Rafids  Gaccllc. 


Diesel  Loconnorive. 

The  steam  locomotive  has  had  many 
threatened  rivals  during  the  past  few 
years,  and  now  the  internal  combustion 
motor  is  to  be  tried  on  the  Prussian  Sta  c 
Railways,  says  The  Locomotive,  of  Lo:i- 
don. 

The  locomotive  is  the  design  of  Dr. 
Diesel,  and  the  engine  has  been  con- 
structed at  the  Winterthur  Works  of 
Messrs.  Sulzer,  while  the  underframc 
and  gear  has  been  built  by  Messrs.  A. 
Borsig,  of  Berlin.  The  motor  is  of  the 
four-cylinder  type,  working  on  the  single 
a.  ting  two-cycle  principle,  and  capable  of 
developing  normally  about  1,000- b.  h  p.. 
though  this  may  be  exceeded.  The  en- 
gine drives  a  loose  shaft  to  which  the  two 
driving  wheels  are  coupled,  the  locomo- 
tive having  two  four-wheeled  bogies.  Tj 
accelerate  at  starting  and  develop  greatei 
power  on  inclines,  an  arrangement  b:is 
been  devised  by  which  an  auxiliary  supply 
of  fuel  and  air  is  provided  for  the  cylin- 
ders. 

The  weight  in  working  order  is  betwe-irr. 
88  and  90  tons,  and  the  length  over  buffers 
55  ft. 


Units  of  Measure. 
The  editor  was  taught  by  his  governess 
that  three  barleycorns  measured  one  inch, 
and  at  the  mature  age  of  six  years  he  de- 
termined to  test  the  accuracy  of  this 
statement.  He  had  no  difficulty  in  find- 
ing the  barleycorns,  but  somehow  no 
three  grains  that  he  picked  up  in  the 
chickens'  yard  agreed  with  the  formula. 
He  never  attempted  the  more  scientific 
test  which  is  thus  described :  "The  length 
of  a  pendulum  oscillating  in  a  second  in 
vacuo  at  sea  level  in  the  lattitude  of  Lon- 
don is  39.13929  inches,  and  from  the 
knowledge  of  this  fact  the  standard  of 
the  inch,  foot  and  yard  can  easily  be  ob- 
tained should  the  official  standards  at  any 
time  be  lost  or  mislaid."  When  in  1834 
the  "standard"  measure  was  destroyed 
by  fire  at  the  house  of  parliament  an  at- 
tempt was  made  to  restore  if  by  the 
pendulum  test,  but  pendulums,  like  bar- 
leycorns, were  found  not  to  agree. 


The  American  Flexible  Bolt  Company, 
of  Pittsburgh,  is  a  new  manufacturing 
concern  of  which  Mr.  C.  A.  Sclcy.  form- 
erly mechanical  engineer  of  the  Chicago, 
Rock  Island  &  Pacific,  is  president  and 
leading  spirit.  The  bolts  to  be  made  are 
of  a  form  invented  by  Mr.  Eibaii  I. 
Dodds.  formerly  connected  with  the  Erie 
Railroad.  We  expect  to  be  able  in  an 
cjitly  issue  of  Railway  and  LocoMorrvE 
Engi.sef.ring  to  present  the  particulars  in 
regard  to  this  and  other  ilcviccs  being  in- 
tioiluced  by  this  entcrprisincr  company. 
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Catechism  of  Railroad  Operation 


Questions  and  Answers. 
Second  Series. 

{Continued  front  page  171.) 

Q.  31.  (b)  Why  is  it  necessary  to  place 
the  engine  on  the  dead  center  wIiiK' 
keying  up  side  rods  ? 

.■\.  31.  a.  Would  place  engine  on  back 
dead  center  on  a  straight  level  track 
having  wedges  projierly  set  up,  would 
key  main  connection  first.  Where  two 
keys  are'  used  in  main  connection  would 
drive  one  key  out  and  drive  the  other 
key  down  as  far  as  it  would  go  and 
mark  it  above  the  strap,  then  drive  that 
key  out  and  drive  the  other  one  down 
and  mark  it  in  a  like  manner,  then  drive 
that  one  out  and  drive  both  keys  down 
at  the  same  time  so  that  when  the  brass 
was  properly  adjusted  the  mark  on  both 
keys  would  be  the  same  distance  above 
the  strap.  Then  key  back  and  front,  al- 
though it  is  seldom  that  any  keys  are 
being  used  in  back  or  front  end  of  side 
rods.  Then  place  engine  on  front  cen- 
ter and  try  the  rods.  It  is  very  essen- 
ti.il  that  the  rods  be  kept  keyed  up  prop- 
erly in  view  i>f  the  fact  that  any  lost 
motion  will  cause  pound,  which  in  time 
may  cause  the  Ijcarings  to  heat,  brasses 
to  break,  jar  nuts  and  bolts  loose  and 
sometimes  breaking  driving  boxes  of 
frames  and  doing  damage  in  general. 

(b)  In  order  to  avoid  keying  the  side 
rods  too  I'ln.g  or  t')0  sliort,  or  so  as  to 
key  the  pin  centers  the  same  distances 
apart  as  the  journal  centers, 

Q.  32.  How  often  docs  the  ordinary 
locoiiKjtive  exliaust  steam  rlurin.s;  a  rev- 
olution of  the  driving  wheels,  and  at  what 
point   <liHS   the  exhaust   take  place? 

.\.  Tile  ordinary  locomotive  exhausts 
four  times,  two 'from  tlie  right  and  two 
from  the  left.  The  exhaust  takes  place 
as  the  pin  is  traveling  from  the  eighth 
to  aliout  the  sixteenth,  th.it  is,  if  the 
engine  is  being  worked  at  a  very  short 
point  of  cut  off  tlie  exhaust  will  occur 
very  early  on  the  eighth,  while  if  she  is 
being  worked  at  full  stroke  tlie  exhaust 
will  not  take  place  until  the  pin  reaches 
about   the  sixteenth. 

Q,  33.  What  is  meant  'ny  the  engine 
out   iif   tram? 

.\.  .\n  engine  is  said  to  he  out  of 
tram  when  the  journal  centers  on  one 
side  of  the  engine  does  not  correspond 
with  the  journal  center^  .lU  the  o])po- 
site  side;  for  example:  In  tramming 
(he  engine,  supposing  the  tram  showed 
the  journal  centers  on  one  side  to  be  ex- 
actly 7  feet  and  the  same  journal  cen- 
ters   on     the      ipp.isite     side    to    be    7'4, 


1  lie  indie.itioiis  of  engine  being  out  of 
tram  w'ill  usually  be  sliown  by  the 
llanges  cutting  or  wearing  sharp  on  one 
side  of  the  engine. 

Q.  34.  (a)  What  would  you  do  in 
case  of  a  throttle  becoming  disconnected 
while   closed? 

(b)      If   while   open? 

A.  34.  u)  Would  l.e  governed 
largely  by  conditions;  if  on  a  busy  main 
line,  would  be  prepared  to  be  towed  in, 
while  if  on  some  branch  line  or  at  some 
isolated  place  would  reduce  all  pressure, 
remove  the  dome  cap  and  connect  up 
throttle.  If  for  a  short  distance  no  prep- 
arations would  be  necessary  for  towing ; 
if  long  distance  and  cold  weather,  the 
choke  plugs  could  be  removed  from  the 
lubricator  and  sufficient  lubrication  con- 
veyed to  the  steam  chest  and  cylinders 
without  disconnecting ;  however,  if  it  is 
the  wishes  of  the  road,  the  valve  rods 
can  be  disconnected  and  the  cylinders 
lubricated  through  the  relief  valves  by 
blocking  the  valves  in  one  end  of  the 
steam  chest, 

(b)  In  the  event  of  the  throttle  be- 
coming disconnected  while  open  the  pres- 
sure can  be  reduced  to  where  the  inject- 
ors will  work  properly  ami  the  engine 
and  a  few  cars  han<lle<l  by  means  of  the 
reverse  lever  and  brakes,  or  if  it  is  so 
desired,  where  we  have  a  clear  road  the 
crew  and  despatcher  may  be  notified  and 
the  full   train   handled   into   the  terminal, 

Q,  35,  If  an  engine  is  to  be  towed  in 
(le.ad,  with  main  rods  up,  what  would 
\  on  disccninect,  the  slide  valve,  piston 
.ind  young  valve  engine"^  How  in  freez- 
ing weather' 

.•\.  3.S,  Where  slide  v.dve  engine  is  til 
be  towed  ill  de.id  with  ni.iin  rods  up  the 
valve  rods  can  be  disconnected  ,ui(l  the 
valves  clamped  in  c)pp,,site  end  ii'ini  re 
lief  valve  and  cylinder  lubricated  through 
the  relief  valve.  This  will  also  pre\  ent 
back  pressure  accumulating  in  the  cylin- 
der, as  one  eiici  .if  ilie  c\linder  will  be 
connected  with  tlu'  exhaust  .iiid  the 
other  with  the  atmos|ihcre  through  the 
relief  valve.  A  piston  valve  engine  can 
be  handled  in  the  same  way  in  the  event 
of  having  relief  \alves  or  where  by-pass 
valves  are  used  one  of  the  by-p.ass  valves 
cm  be  removed  which  will  provide  am- 
jile  means  for  lubricating.  In  the  event 
of  a  young  valve,  by  disconnectin.g  the 
valve  cranks  the  valves  can  be  blocked 
so  as  to  open  one  to  the  exhaust  and  one  , 
end  to  the  cylinder,  thereby  preventing 
any  back  pressure,  hibricating  the  cylin- 
der through  indicator  plugs  or  relief 
valves        In     addition     lo    this    work    in 


freezing  weather  the  water  must  be  let 
out  of  the  tender  and  all  parts  of  the 
boiler  lubricator  and  all  drain  •  cocks 
must  be  opened  in  order  to  prevent 
freezing  and  causin.g  damage  to  the  en- 
gine. 

Q.  36.  If  you  do  not  take  down  the 
main  rod  on  disabled  side  of  engine,  how 
would  you  arrange  to  lubricate  the  cyl- 
inder? 

A.  On  roads  where  it  is  permissible 
the  valve  can  be  blocked  with  the  hack 
port  slightly  open  and  remove  the  back 
cylinder  cock  or  block  it  open.  Where 
this  is  not  desirable,  remove  the  indi- 
cator plugs  or  slack  off  on  the  fr..int 
cylinder   head. 

Q.  37.  If  the  engine  is  disabled  on 
one  side  and  main  rod  and  piston  is  left 
up,  and  engine  stops  on  dead  center,  how 
can  you  get  engine  started? 

-A,  Unclamp  and  move  the  val\  e  on 
the  disabled  side  so  as  to  admit  a  bttle 
steam  into  the  cylinder  movin.g  the  en- 
gine off  the  dead  center,  replace  the 
valve  and  clamp  it  again.  In  the  event 
■  ■f  the  main  rod  not  being  up,  this  method 
could  not  be  used;  therefore  some  other 
method  would  have  to  be  resorted  to. 
Some  times  driving  a  cold  chisel  between 
the  wheel  and  the  rail  and  pumping  the 
engine  will  move  her  off  the  center. 

Q,  38.  (a)  What  is  a  by-pass  valve, 
and  what  are  its  uses ' 

lb")  What  is  a  suction  valve?  What 
is  its  purpose? 

.\,  (a)  A  by-pass  valve  is  a  sort  of 
a  bottle-shaped  valve  connected  to  the 
live  steam  passage  way  at  the  large  end 
and  to  the  admission  port  at  the  small 
end.  Its  uses  are  to  relieve  the  cylinder 
if  any  excess  pressure  above  boiler 
pressure  during  compression,  also  to  as- 
sist in  drifting.  There  are  different 
kinds  of  by-pass  valves  used,  some  of 
them  performing  the  duties  of  a  by-pass 
valve  and  relief  valve  and  are  classed  as 
combine  vacuum  and  by-pass  valve, 

fb)  A  suction  valve  commonly  called 
.1  relief  valve  is  for  the  purpose  of  al- 
lowing air  to  flow  in  freely  from  the  at- 
mosphere while  the  engine  is  drifting, 
thereby  preventing  tlie  air  passing  down 
through  the  stack  carrying  hot  air  and 
dust  into  the  cylinder, 

Q,  39,  (a)  If  a  by-pass  valve  was 
broken,  how  wouhl  you  test  for  it? 

lb)  If  a  suction  valve,  bow  would 
you   block    for   it' 

A.  39,  (a)  In  the  event  of  a  broken  by- 
pass v.dve  wdiilc  nmning,  the  blow 
would  occur  as  the  piston  was  traveling 
towards   the   defective   by-pass   valve.      It 
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should  also  be  borne  in  mind  that  the 
combine  vacuum  and  by-pass  valve  may 
permit  steam  to  blow  out  to  the  atmos- 
phere. To  make  a  standing  test,  place 
engine  on  top  quarter  on  side  to  be 
tested,  lever  in  full  gear  ahead,  block 
the  wheels  or  set  the  brakes  with  cylin- 
der cocks  open,  give  engine  steam.  If 
steam  shows  at  front  cylinder  cock  and 
at  the  stack  it  indicates  that  either  the 
cylinder  packing  is  blowing,  valve  rings 
or  by-pass  valve.  Move  lever  up  past 
the  center.  If  the  blow  stops  at  the  stack 
but  continues  at  the  front  cylinder  cock, 
it  would  denote  by-pass  valve  blowing 
bearing  in  mind,  however,  that  cylinder 
packing  or  valve  rings  will  usually  blow 
on  both  strokes.  While  a  by-pass  valve 
will  blow  on  one  stroke  only. 

(b)  As  to  just  how  this  valve  should 
be  blocked  will  depend  somewhat  on  the 
nature  of  the  breakage.  Usually  by  re- 
moving the  cap  and  blocking  the  valve 
solid  to  its  seat,  holding  the  block  down 
with  the  cap  will  be  sufficient. 

Q.  40.  (a)  Describe  the  piston  valve, 
and  slate  how  it  differs  from  the  ordi- 
nary slide  valve?  Do  all  piston  valves 
work  the  same? 

(b)     Describe  the  young  valve. 

A.  40  (a)  A  piston  valve  is  usually 
a  built-up  valve  in  the  form  of  a  spool 
shape,  having  a  piston  on  each  end  and 
a  sleeve  in  the  middle.  The  pistons  are 
provided  with  packing  rings  which  op- 
erate in  a  tight  fitting  bushing.  Some 
piston  valves,  however,  are  solid  on  the 
ends,  while  others  are  hollow,  allowing 
the  exhaust  steam  to  pass  from  one  end 
of  the  valve  to  the  other.  These  are 
supposed  to  be  more  perfectly  halanced 
valves  than  those  that  are  solid  on  tlie 
ends;  also  some  are  outside  admission 
and  some  are  inside  admission. 

(b)  The  young  valve  consists  of  two 
rotary  valves  located  above  the  cylinders, 
having  their  axis  at  right  angles  to  the 
axis  of  the  cylinders.  These  valves  are 
connected  together  and  operated  by 
means  of  valve  cranks,  valve  links,  wrist 
plate  and  rocker  arm.  The  valves  re- 
ceive their  motion  through  the  regular 
Walschaerts  valve  gear  or  Stephenson 
link  motion.  The  motion  of  these  valves 
is  such  that  while  one  valve  is  admitting 
to  one  end  of  the  cylinder  the  other  is 
acting  as  an  exhaust  valve. 

Q.  41.  (a")  What  is  a  balance  slide 
valve  ? 

(b)  How  is  it  balanced,  and  why? 

(c)  What  is  the  hole  drilled  through 
the  top  of  the  valve  for? 

A.  41.  (a)  A  balance  slide  valve  is 
an  ordinary  slide  valve  having  its  upper 
surface  protected  from  live  steam. 

(b)  It  is  balanced  by  means  of  bal- 
ance plate,  springs,  strips  or  rings.  It 
is  balanced  for  the  purpose  of  making 
the  engine  easier  to  handle,  reducing  the 
friction  between  the  valve  and  the  seat, 
thereby    making    the    engine    more    pro- 


ficient in  licr  \vi>rk;  alsij  causes  ihe  valve 
to  wear  longer  and  requires  less  lubri- 
cation. 

(c)  The  hole  drilled  through  the  top 
of  the  valve  is  to  permit  live  steam  that 
may  pass  in  over  the  top  of  the  strips 
to  pass  out  to  the  exhaust,  thus  not  de- 
stroying the  balancing  feature  of  the 
valve.  It  must  be  remembered,  how- 
ever, that  while  the  engine  is  exhausting, 
exhaust  steam  can  pass  up  through  this 
hole  in  the  valve  to  the  space  between 
the  valve  strips. 

Q.  42.  (a)  In  the  event  of  a  valve, 
valve  stem,  or  yoke  becoming  broken 
inside  of  the  steam  chest,  how  can  the 
breakage   be   located? 

(b)  After  having  determined  on 
which  side  the  defect  is,  how  would  you 
put  the  engine  in  safe  condition  ? 

(c)  If  on  a  piston  valve  engine?  If 
on  a  young  valve? 

A.  42.  (a)  It  is  to  be  presumed  that 
when  a  valve  stem,  or  yoke,  breaks,  that 
the  accident  happens  while  running  we 
will,  therefore,  consider  these  break- 
downs first  while  the  engine  is  running. 
In  the  event  of  a  valve  breaking,  steam 
will  appear  at  one  or  both  cylinder  cocks 
;ind  also  at  the  stack,  depending  upon  the 
nature  of  the  breakage.  Should  a  valve, 
stem  or  yoke  break  inside  the  steam 
chest  it  is  more  than  likely  that  the  valve 
will  be  pushed  forward,  opening  the 
back  steam  port,  permitting  steam  to  ap- 
pear constantly  at  the  back  cylinder 
cock.  We  will  also  lose  two  exhausts 
at  the  stack.  The  engine,  therefore,  will 
have  a  jerky  motion.  To  locate  while 
standing,  place  engine  on  quarter  plumb, 
the  rocker  arms,  and  endeavor  to  cover 
the  ports,  open  the  cylinder  cocks  and 
throttle  slightly ;  if  steairi  appears  at  the 
cylinder  cocks  and  stack,  it  would  indi- 
cate a  defective  valve.  To  test  for 
broken  stem  or  yoke  with  steam  in  the 
chest,  move  lever  back  and  forth  and  if 
steam  cannot  be  changed  alternately  from 
one  cylinder  cock  to  the  other  we  have 
lost  control  of  the  valve ;  therefore, 
would  consider  it  a  broken  stem  or  yoke. 

(b)  On  engine  having  relief  valve  in 
front  of  steam  chest,  would  plumb  the 
rocker  arm.  remove  the  relief  valve  ,-ind 
push  the  valve  back  against  the  broken 
part  of  valve  stem  or  yoke,  then  replace 
the  relief  valve,  admit  a  little  steam  to 
the  chest  to  dcterrfline  as  to  whether  the 
ports  are  covered ;  if  so,  would  remove 
the  relief  valve  fitting  a  block  so  as  to 
rest  against  the  valve,  the  other  end  ex- 
tending into  the  relief  valve,  disconnect 
the  valve  rod  and  clamp  it,  and  arrange 
to  lubricate  the  cylinder. 

(c)  For  broken  piston  valve  would  be 
governed  somewhat  by  the  manner  in 
which  it  is  broken.  In  the  event  of  it 
breaking  in  two  in  the  middle,  would  re- 
move the  heads  and  block  solid  on  both 
ends  of  the  valve.     If  the  valve  was  bro- 


ken m  such  a  manner  that  n  could  not  be 
used  for  covering  the  ports,  would  pre- 
pare to  be  'owed  in,  for  broken  valve 
stem  would  place  block  in  the  front  end 
of  chamber,  clamping  the  valve  rod  at  the 
back.  For  a  broken  young  valve,  would 
treat  similar  to  piston  valve,  in  the  event, 
however,  of  a  valve  stem  breaking  the 
valve  links  could  be  removed  and  the 
valves  blocked  so  as  to  cover  the  ports. 


Mechanical  Problems. 

There  are  certain  figures,  constants  and 
formulas  that  every  intelligent  engineer 
and  mechanic  ought  ti^  hold  upon  his 
memory  as  firmly  as  he  hold  the  multipli- 
cation table. 

To  square  a  dimension  is  to  multiply  b\ 
itself. 

The    formula    for    finding    the    tractive 
power  of  a  locomotive  is  particularly  im- 
portant.    It  looks  complex  but  is   really 
d'Lp 

simple;  =  T.  an<i  means: 

D 

d"  =:  diameter  of  cylinder  in  square 
inches. 

L  =  length  of  stroke  in  inches. 

p  ■=  means  effective  steam  pressure  c  ■ 
piston. 

D  =  diameter  of  driving  wheels  in 
inches. 

T  =  tractive  power  on  the  rails  in 
pounds. 

The  steam  pressure  is  taken  as  eighty- 
five  per  cent  of  gauge  pressure. 

Ten  per  cent  is  taken  off  the  tractive 
power  to  allow  for  friction. 

To  find  the  area  of  a  circle,  d'  x  .7854  = 
area  of  circle. 

To  find  circumference  of  a  circle  when 
('iamctcr  is  given,  diameter  x  3.1416  = 
ciicumferencc. 

The  moving  of  one  pound  one  foot  hi-h 
in  one  minute  is  called  a  foot  pound. 
The  raising  of  33,000  pounds  one  foot  high 
ill  one  minute  or  its  equivalent  is  calUd 
one  horse  power.  In  all  calculations  of 
work  performed,  the  time  required  for  the 
operation  is  always  of  supreme  impor- 
tance. 


Hours  of  Labor. 


.\  curious  case  has  been  decided  in 
Texas,  where  there  is  a  law  rcstrictiiii? 
the  working  time  of  telegraphers  to  nine 
hours  per  day.  Il  appears  that  the  llous 
ton  Belt  &  Terminal  Company  worked 
towermen  twelve  hours  per  day,  holding 
that  legal  because  the  men  used  tclc- 
pliones  instead  .if  telegraph  instruments. 
The  company  was  prosecuted  for  violat- 
ing the  law  and  the  United  States  Circuit 
C'lirt  of  .Vppeals  has  rendered  a  decision 
;igainst  the  company.  The  towermen  will 
in  the  future  work  nin^'  hours  a  day  or 
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Pacific  Type  of  Locomotives  for  the  Erie  Railroad 


The  Lima  Li'Ci ■motive  Corporation  is 
sliowing  a  commendable  enterprise  in  ex- 
tending it.s  constructive  work  to  all 
branches  of  locomotive  building.  As  is 
well  known  the  Lima  Locomotive  and 
Machine  Company  which  the  new  cor- 
poration succeeded  last  year  had  achieved 
an  enviable  reputation  in  the  construction 
of  switching,  industrial  and  geared  loco- 
motives of  all  sizes  and  gauges,  and  in 
the  special  branch  of  constructing  what 
is  known  as  the  Shay  geared  locomotive 
the  company  had  practically  the  field  to 
itself.  In  logging  and  other  work  the 
geared  locuniutive  is  peculiarlx-  litted.  be- 
ing slow  niciving  and  powerful,  wliile  the 
material  and  cunslruotion  lias  always 
been  of  the  best. 

The  new  corporation,  however,  bids 
fair  to  take  a  leading  place  as  builders 
of  high  speed  locomotives  suitable  for 
passenger  or  fast  freight  service.  Re- 
cently   the    Erie    Railroad    Company    has 


weight  on  tin.-  tngme  truck,  176.000 
pounds  on  the  dri\ers,  and  54,000  pounds 
on  the  trailing  truck.  The  driving  wheel 
base  is  14  feet,  with  a  total  wheel  base 
of  the  engine  amounting  to  36  feet  2 
inches.  The  total  wheel  base  of  engine 
and  tender  is  68  ft.  4j/j   inches. 

The  superheater  is  of  the  Schmidt  toji- 
hcader  type,  and  the  steam  is  conveyed 
through  outside  pipes,  and  the  distribu- 
tion is  controlled  by  piston  valves  16 
inches  in  diameter.  The  valve  gear  is 
!■!  the  Baker  type  which  is  coming  into 
inuch  favor  among  the  Erie  railroad  men. 

In  regard  to  the  t'lreln'X  the  dimensions 
are  114's  inches  by  S4  inches.  There 
:'re  199  tubes  2'4  inches  in  diameter  and 
32  large  flues  5'..  inches  in  diameter  to 
accommodate  the  superheater  tubes.  The 
flues  are  22  feet  in  length.  A  Security 
section  tire  brick  arch  rests  on  four 
tubes  3  inches  in  diameter,  with  a  heat- 
ing  surface  of   11   square   feet.      The   fire- 


bciibtcr;  main  journals.  11  inches  by  21^-2 
inches;  other  bearings.  11  inches  by  13 
inches. 

-\  notable  feature  in  the  ^instruction  of 
these  locomotives  is  the  excellent  materials 
ni  which  the  various  parts  are  constructed 
a>  well  as  the  marked  superiority  of  the 
various  appliances  ami  attachments  with 
which  the  locomotives  are  equipped.  The 
following  list  gives  in  detail  particulars 
in  regard  to  the  material  and  names  of 
the  manufacturers  which  are  a  guarantee 
that  no  pains  have  been  spared  to  make 
the  locomotives  equal  to  the  best  of  their 
kind. 

Frames — 12  in.  and  13  in.  channels,  with 
trussed  cast  steel  body  bolster.  Journal 
boxes  —  Symington.  Bearings  —  Brady 
brass.  Chafing  plate — Radial  Buffer  Co. 
Draftgear — Westinghouse  friction.  Coup- 
ler— Gould.  Hose — Anaconda.  Metallic 
conduits  —  McLaughlin.  Brakes  —  New 
York     system.       Brake     beams — Simplex. 


-> . 
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placed  in  service  a  number  of  super- 
heater Pacific  tyiie  locomotives  which 
were  built  at  the  works  of  the  Lima 
Locomotive  Corporation,  and  have  al- 
ready received  the  highest  degree  of  com- 
mendation from  tlie  Erie  officials  and  en- 
gineers. In  fast  passenger  service  they 
will  compare  favorably  with  anything  ot 
their  dimensions,  in   railroad   service. 

As  is  shown  in  the  accnmpanying  il- 
lustrations the  lioiler  is  of  the  straight- 
top  kind.  79  inches  in  diameter.  With  the 
introduction  of  sujjerhe.-ited  steam,  the 
pressure  has  been  kept  at  18.t  poun<Is. 
The  cylinders,  however,  being  27  inches 
in  diameter  by  28  inch  stroke  admits  of 
a  powerful  starting  force,  the  tractive 
force  being  rated  at  40,566  pounds,  the 
factor  of  adhesion  being  4  34.  which  is 
very  high  even  in  a  locomotive  of  this  type. 
The  total  weight  of  the  engine  is  287,000 
pounds,    of    which    57.000    poimd;    is    the 


bo.x  heating  surface  amounts  to  203 
s(|uare  feet,  while  the  heating  surf.-ice  of 
the  tubes  is  2,567  square  feet,  and  the 
heating  surface  of  the  large  flues  1,010 
square  feet,  making  an  evaporative  heat- 
ing  surface  of  3.807  square   feet. 

The  tender  is  of  the  water  bottom  type 
with  a  capacity  of  8,500  gallons,  fuel,  14 
tons.  .\  Ryan  and  Johnson  coal  passer 
is  attached  to  the  tender.  The  weight 
v.'hen  loaded  is  182,000  pounds,  making  a 
total  weight  of  engiiie  and  tender  of 
469,000  potmds. 

The  other  general  dimensions  are  as 
follows:  Gauge,,  4  feet,  S^'j  inches; 
height,  15  feet,  6  inches:  width,  10  feet, 
8  inches:  superheating  surface,  790  square 
feet:  diameter  of  driving  wheels.  79 
inches:  engine  truck  wheel  diameter,  7\1 
inches:  trailing  truck.  33  inches  diam- 
eter; frames,  12  inches  by  13  inches, 
channels    with    trussed     cast     steel    body 


Grease  cellars — Franklin.  Crossheads — • 
Alligator  type  of  cast  steel.  Main  and 
parallel  rods — \'anadium  steel.  Cab — 
steel.  Bumper-front  —  Pressed  steel. 
Cylinder  bushings,  valve  bushings,  valve 
and  piston  rings — Hunt  Spiller  metal. 
Lubricator — Chicago.  Type  D-4.  Piston 
rod  and  valve  stem  packing — U.  S.  King 
type.  Driving  tires — Latrobe.  Flange 
lubricator  —  Chicago.  Sanders — Leach, 
double.  Brakes — N.  Y.  Lt'd.  Steam  heat 
— Ward  systein.  Couplers — Gould.  Head- 
light— Dressel,  oil.  Bell  ringer — Sim- 
plicity. Whistle — 6-inch  chime.  Blow- 
off  cock — F'airbanks.  Injectors — Ohio 
Xo.  12,  non-lifting.  Injector  check — 
Hancock,  top  check.  Ash  pan — Tallmage. 
l''ire  door — Franklin  No.  55.  Flexible 
staybolts — Tate,  full  installation.  Steam 
gauge — Ashcroft.  Water  glass — Klinger. 
Safety  valves — Consolidated.  .Ml  bear- 
ings— Vim  metal. 
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Questions  Answered 

KXl'ENSE    UK     Sll'EKUKATKKS. 

W.  G.  L.,  New  York  City,  asks:  It  the 
saving  of  a  superheater  engine  over  one 
using  saturated  steam  is  put  at  a  given 
figure,  say  20  per  cent.,  what  would  be 
the  appro.Kimate  saving  if  the  greater 
prime  cost,  repairs  on  the  superheater, 
extra  wear  on  valves  and  cylinders,  and 
extra  oil  were  included  in  the  calculation? 
A. — In  the  many  reports  that  come  to  us 
in  regard  to  engines  where  superheated 
steam  is  used  these  things  have  all  en- 
tered into  the  calculations.  Otherwise  the 
estimates  would  be  of  no  value.  If  the 
prime  cost  and  maintenance  of  superheat- 
ing apparatus  were  more  than  the  gain 
in  the  saving  of  fuel  and  inerea^e  in 
power  the  apparatus  would  be  worse  than 
useless.  The  leading  experts  lioth  in 
America  and  Europe  agree  that  there  is 
a  real  gain  of  at  least  15  per  cent.,  in- 
cluding every  kind  of  expense,  by  tlie  use 
of  superheated  steam.  Some  reports  are 
as  high  as  25  per  cent.,  but  the  average 
working  results  are,  of  course,  more  use- 
ful than  results  obtained  under  test  con- 
ditions, as  the  latter  have  only  a  more 
or  less  academic  value.  In  the  matter  of 
maintenance  it  may  be  added  that  the 
opinion  is  almost  universal  that  the  main- 
tenance of  the  superheater  entails  no  ad- 
ditional expense  over  non-superheater 
engines. 


B.\D    B.\LAXriXO    AND    OTHER    TROUHI.ES. 

J.  F.  S.,  Galeton,  Pa.,  asks :.  What  will 
be  the  effect  on  a  consolidation  type  ot 
locomotive  if  the  drivers  are  improperly 
counterbalanced  and  the  frames  arc  <l<iwn 
so  low  on  the  driving  boxes  that  one  or 
more  of  the  spring  pockets  ride  on  the 
frame  so  that  the  equalizers  cannot  dis- 
tribute the  shock  when  passing  over  un- 
even track?  And  what  will  be  the  effect 
on  the  track  in  case  soft  ballast  is  iu  use? 
And  what  effect  will  these  conditions  have 
on  the  riding  qualities  of  the  locomotive, 
and  also  on  the  rails  in  intensely  cold 
weather?  A. — The  effect  upon  the  loci>- 
motive  would  be  of  the  most  pernicious 
kind.  In  regard  to  the  improper  counter- 
balancing the  effect  is  to  give  an  unsteady 
motion  to  the  locomotive  whicli  no 
amount  of  momentum  can  completely 
overcome.  In  cases  where  the  frames 
strike  the  top  of  the  driving  boxes  tlie 
tendency  to  frame  breakage,  generally 
near  the  pedestals,  is  very  great.  .Xs  to 
a  soft  ballasted  track,  the  hainmer  blow 
of  the  badly  balanced  revolving  parts 
would  tend  to  superinduce  and  add  to 
inequalities  in  the  track.  More  pronniient 
probably,  and  certainly  more  continuously, 
would  be  what  is  known  as  the  riding 
quality  of  the  locomotive.  It  would  be 
of  the  worst — full  of  eccentric  vi1ira;l"ns. 
rendered      insufferable      bv      intemiitn-it 


sliocks  sulVu-ent  to  loosen  the  teeth  of  the 
unfortunate  engineer  and  lireman.  In 
frosty  weather  the  tendency  to  rail  frac- 
ture would,  of  course,  be  much  greater 
than  on  well-balanced  engines  properly 
mounted  and  running  on  a  properly  bal- 
lasted track.  It  may  be  added  that  the 
complete  repair  of  the  track  is  a  serious 
matter,  but  the  proper  balancing  of  the 
revolving  parts  is  a  comparatively  easy 
job,  while  the  shimming  a  shortening  of 
the  spring  hangers  is  a  mere  trifle  in  the 
hands  of  skilled  mechanics. 


VARYING  TEMPERATURE. 

W.  L.  B.,  Bonanista,  Newfoundland, 
asks :  Will  atmosphere  pressure  balance 
a  column  of  water  at  tlie  standard  tem- 
perature, higher  than  it  will  at  its  great- 
est density?  A.  The  rule  for  linding  the 
volume  of  one  pound  of  air  at  14.7  pcmnds 
pressure,  at  any  given  temperature  and 
pressure   is : 

T  +  461 

V  —  

2.7074  X  P 
Where  V  =  volume  of  air  in  culiic  feet. 
T  ^  temperature  of  air  in  degrees 

Fahr. 
P  =  pressure  in  pounds  per  square 
inch. 

From  the  above  formida   we  have: 

T  +  461 


2.7074  X  V 
T  =  (2.7074  X  P  X  Vi  -  461. 


WEIGHT    OF    WOOD    AXD     WATER. 

J.  R.  X.,  Milwaukee,  writes :  We  had 
some  roundhouse  discussion  here  about 
the  weight  and  specific  gravity  of  certain 
kinds  of  timber,  the  general  o|)inion  be- 
ing that  eliony  was  the  only  kin<l  of  Wood 
that  was  heavier  than  water.  We  agreed 
to  ask  your  opinion  in  regard  to  this, 
and  will  be  looking  for  a  reply  in  an 
early  issue  of  Railway  axd  Locomotive 
li.XGiXEERiXG.  .-X. — There  are  quite  a 
number  of  different  kinds  of  wood  the 
average  weight  of  which  is  heavier  than 
water.  .Among  these  besides  ebony,  the 
average  weight  of  which  is  76  lbs.  per 
cubic  foot,  water  being  62;a  lbs.  per  cubic 
foot,  there  is  bo.x  wood,  weighing  70  lbs, 
live  oak  69  lbs.  Some  kinds  of  mahogany 
and  lignum  vitae  are  also  heavier  than 
v.ater.  but  it  must  be  remembered  that  the 
condition  of  the  timber  is  an  important 
factor  in  any  calculation  looking  to  the 
comparative  weight  of  timber. 


coMr.\RATivE     strenxtii     of     solid     and 

WELDED    METALS. 

W.  E.  H.,  Rocky  Mount,  X.  C,  writes: 
There  are  many  blacksmiths  and  other 
mechanics    who   arc   nl    npinion    that    tlie 


welded  portion  of  a  bar  or  plate  is  strong- 
er than  any  other  part  of  the  metal.  Is 
this  the  case?  and  what  is  the  relation 
between  the  welded  and  solid  parts  of 
iron  and  steel?  A.— The  welded  part  is 
much  weaker  in  all  cases.  The  variation 
depends  greatly  on  the  form  of  the  part. 
Many  tests  have  been  made  to  ascertain 
as  nearly  as  possible  the  exact  ratios,  hut 
the  variations  shown  by  these  tests  have 
been  considerable  owing  to  the  unavoid- 
able variations  of  workmanship  in  weld- 
ing. In  the  case  of  iron  tie  bars,  the 
strength  of  the  solid  bar  varies  from 
43,201  to  57,065  lbs.  In  the  case  of  welded 
bars  of  the  same  dimensions,  the  tensile 
resistance  has  shown  variations  running 
from  17,816  to  44,586  lbs.,  the  average  ap- 
proach of  the  welded  to  the  solid  bar  be- 
ing about  79  per  cent.  In  the  case  of 
plates  the  variation  is  about  83  per  cent. 
in  the  best  tests.  In  electric  welding  the 
average  is  higher,  being  about  89  per 
cent.  In  steel  bars  and  plates,  solid  steel 
shows  a  resistance  ranging  from  54,226  to 
64.580  lbs.  per  square  inch.  Welded  bars 
or  plates  show  a  strength  at  the  welded 
part  ranging  from  28,553  to  46,019  lbs. 

TRIPLE  VALVE  TEST. 

C.  II.  K.,  Sunbury,  Pa.,  writes:  Would 
voii  please  explain  the  action  of  the  dif- 
ferential valve  of  the  Westinghouse  Triple 
Valve  Test  Rack,  in  testing  triple  piston 
packing  rings?  A. — With  the  valve  in 
its  proper  position  auxiliary  reservoir 
liressure  is  above  the  diaphragm  of  the 
differential  valve  and  brake  pipe  pressure 
under  the  diaphragm,  the  triple  valve 
being  in  lap  position  when  valve  "B"  is 
moved  to  position  Xo.  1.  ■ 

When  valve  '' .\"  is  then  moved  to 
position  Xo.  2  the  pressure  flows  under- 
neath the  diaphragm  as  well  as  to  the 
brake  pipe  side  of  the  triple  piston,  the 
rale  of  Iced  being  regulated  by  valve  "J," 
and  with  lever  "D"'  in  the  proper  position 
the  diaphragm  should  yield  and  open  the 
vent  valve  before  brake  pipe  pressure  is 
raised  high  enough  to  force  the  triple 
valve  to  release  positon. 

The  steady  discharge  fmni  the  vent 
port  then  insures  that  the  reciuired  dif- 
ferential in  pressure  is  being  maintained 
while  the  packing  ring  leakage,  if  any.  is 
being  noted.  Vou  understand,  of  course. 
that  the  triple  valve  must  not  move  to 
release  position  at  this  time,  if  it  d^ics 
it  indicates  very  low  friction  or  possibly 
a  leaky  graduating  valve  and  when  triple 
valves  arc  lubricated  with  dry  graphite 
a  special  attachment  is  required  for  test- 
ing them. 

This  valve,  which  is  merely  an  improve- 
ment over  the  weighted  valve  "K"  of  the 
former  test  racks,  consists  principally  of 
this  diaphragm,  vent  valve  and  weights  to 
be  used  in  the  friction  tests,  the  number 
of  weights  being  suspended  depending 
upon  the  position  of  the  lever  "D." 
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The    Railway    Master   Mechanics'   Con- 
vention. 

A  siiperficial  examination  of  tlic  pro- 
gram outlining  tlu-  Inisini-ss  arranged  for 
the  June  meeting  of  tlie  Railway  Master 
Mechanics'  Association  gives  the  impres- 
sion that  much  important  business  will 
occupy  the  altejition  of  the  members,  fi^r 
no  less  than  fifteen  reports  and  two  in 
dividual  papers  will  be  read  ;  but  critical 
consideration  of  the  sulijects  to  be  re- 
ported upon  leads  to  disappointment.  Willi 
one  or  two  exceptions  there  is  no  live 
question  among  the  fifteen  subjects  to  be 
discussed.  We  consider  the  Committee 
on  Subjects  the  most  imiiortant  on  tlie 
list,  for  its  members  have  the  opportunity 
of  selecting  subjects  for  investigation  and 
discussion  that  will  make  future  conven- 
tions compare  favorably  uiih  those  that 
lirought  to  the  Railway  M  ;sler  Mechanics' 
.Association  the  reputation  .  f  holding  the 
most  interesting  and  valual  U  cr.nveminns 
relating   to    railway   question-. 


The  personel  ol  the  various  committees 
consists  of  the  niosl  able  and  hard  work- 
ing members  (•!  the  asociation,  but  the 
subjects  they  are  called  upon  to  investi- 
gate arc  nearly  routine  that  give  very 
little  opportunity  for  zealous  work.  The 
preparation  of  committee  reports  is  highly 
important  work,  but  unless  the  subject  is 
of  the  character  that  is  likely  to  bring  out 
new  information,  the  duty  of  preparin;; 
the  report  is  generally  neglected  till  close 
upon  the  meeting  of  the  convention,  and 
the  matter  preiiared   is  of  little  value. 

Most  of  the  rejiorts  to  be  submitted  to 
the  1913  convention  will  lie  practically  re- 
ports of  progress  which  are  valuable 
enough  in  their  way.  but  add  little  to  the 
knowledge  which  railway  mechanical  men 
are  striving  to  obtain.  If  a  subject  is  of 
a  character  that  exites  active  discussion 
on  the  floor  of  the  convention,  it  performs 
the  best  service  possible  for  the  members 
because  the  more  valuable  information 
concerning  railway  practices  and  mechan- 
ical improvements  has  been  brought  out 
in   discussion. 

The  reports  that  are  records  of  the 
year's  progress  are — revision  of  standards, 
with  Mr.  W.  E.  Dunham  as  chairman; 
mechanical  stokers.  Mr.  T.  Rumney,  chair- 
man ;  main  and  side  rods.  Mr.  W.  F.  Kiesel, 
chairman ;  safety  appliances,  Mr.  D.  F. 
Crawford,  chairman;  smoke  prevention. 
.Mr.  E.  W.  Pratt,  chairman  ;  specifications 
'if  material  used  in  locomotive  construc- 
tion. Mr.  C.  D.  Young,  chairman.  What 
we  regard  as  the  most  iinportant  subject 
on  the  list  relative  to  superheaters,  a  report 
on  the  subject  being  due  from  Mr.  J.  T. 
Wallis,  and  a  persrpnal  paper  on  the  same 
subject  by  Dean  C.  11.  Benjamin,  of  Pur- 
due University.  Both  these  investigators 
are  in  a  position  to  gi\  e  accurate  informa- 
tion about  locomotive  superheaters,  for 
Mr.  Wallis  has  the  ii>.e  f^f  the  locomotivj 
testing  plant  at  .\lton;i.  and  Dean  Benj.i- 
min  has  no  doubt  made  experiments  on 
the  locomotive  te^tiuj^  plant  at  Purdue. 
The  indications  are  that  superheaters  are 
fuel-saving  appliances  for  locomotives, 
but  exact  informatiiin  concerning  their 
efificiency    and    durabilit\    is    desirable. 

"Smoke  prevention  "  i^  a  well  worn  sub- 
ject, lint  it  is  aKva>  ^  with  us.  and  it  is 
>.till  ijossibk-  to  obtain  information  that 
will  help  to  clear  the  ;itmosphcre.  The 
report  on  the  subject  will  be  prepared  by 
.Mr.  1".  W.  Pratt,  and  he  has  a  very  strong 
committee  to  give  co-o|Hration.  consist- 
ing of  Mi-ssrs.  J.  F.  De\'ov.  W.  C.  Hayes, 
T.  R.  Cook,  and  M.  K.  Barnum.  When  it 
is  possible  to  stand  mh  a  building  over- 
looking a  great  railwa\  \ard.  where  loco- 
motives belonging  to  four  or  live  railways 
are  passing  and  reiiassing,  the  engines  of 
some  roads  vomiting  lilack  smoke  inces- 
sently.  while  tliom-  IkI,  inning  to  other 
companies  arc  nearly  snuikeless.  the  be- 
holder naturally  c<inclmlcs  that  the  per- 
sona! equation  has  much  to  do  with  smoke 
prevention. 


Taxing  Incomes. 
There  is  decided  opposition  to  the 
scheme  of  the  present  American  Congress 
to  impose  an  income  tax,  but  the  legis- 
lators display  sufficient  self  protection  to 
prevent  the  tax  from  hitting  the  mass  of 
\oters.  The  statesmen  of  foreign  coun- 
tries are  not  so  considerate.  Nearly  every 
person  above  the  rank  of  laborer  on  Ger- 
man railways  are  required  to  pay  income 
tax.  What  seems  even  worse  than  that 
the  German  government  is  proposing  to 
tax  the  income  of  trade  unions  and  the 
funds  of  the  workmen's  leagues.  In- 
crease of  the  army  is  demanding  this 
cruel  line  of  taxation. 


Safety    Under    Standard    Train    Rules. 

The  Standard  Code  nf  Train  Rules  of 
the  American  Railway  Association  is  the 
result  of  years  of  conscientious  study  and 
experiment.  The  code  is  employed  to- 
day in  the  operation  of  every  important 
line  in  the  United  States,  Canada  and 
Mexico.  The  committee  on  these  train 
rules  has  embraced  in  its  membership, 
from  first  to  last,  forty-eight  railway  offi- 
cials. These  officials  have  held  positions 
of  all  kinds,  ranging  from  division  super- 
intendent and  superintendent  of  telegraph 
to  president  at  the  time  of  their  service. 
In  their  several  experiences  in  railway 
work  they  represented  all  sections  of  the 
country,  and,  from  their  first  railway 
service  to  the  last,  they  filled  nearly  every 
possible  position  in  the  operating  depart- 
ment. 

Yet  the  rules  thus  formulated  are  fre- 
quently the  subject  of  criticism  by  tlie  In- 
terstate Commerce  Commision.  There 
was  recently,  says  the  New  York  Times, 
a  collision  in  Ohio  of  a  freight  train 
which  resulted  in  the  deatli  of  one  per- 
son. The  flagman  of  the  train  run  into 
went  back  1,900  feet  from  the  rear  of  his 
train,  and  on  being  called  in  lighted  a  red 
fusee  and  placed  on  the  track  L.'iOd  feet  to 
the  rear  of  his  train. 

In  spite  of  these  cautionary  and  vmerg- 
ency  signals  on  the  track,  however,  which, 
of  course,  supersede  all  other  running 
and  signal  rules,  this  freight  train.  Extra 
8,188,  at  the  time  of  the  collision  was  still 
tunning  at  the  rate  of  llfty  miles  per  hour. 
The  comment  of  the  cmimissioners  on 
the  situation  is  as  follows: 

"With  regard  to  b'lagman  Wheeler's 
failure  to  go  back  further  it  may  be  noted 
that  he  violated  no  rule.  In  stiqiping 
1,900  feet  to  the  rear  of  his  train  he  evi- 
dently exercised  his  best  judgment  as  to 
what  was  a  sufficient  distance  to  instire 
full  protection.  His  error  in  judgment 
but  serves  again  to  illustrate  the  weak- 
ness of  the  company's  flagging  rule. 
Standard  Code  Rule  Xo.  99." 

Now,  with  all  respect  to  the  Interstate 
Commerce  Commission,  it  does  nothing 
of  the  kind.     It  dimply  serves  to  illustrate 
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the  weakness  of  any  one  rule  in  tlic  pres- 
ence of  reckless  disregard  of  others. 
Tinkering  with  good  rules  or  changing 
them  to  bolster  carelessness  elsewhere  or 
lack  of  proper  supervision  on  the  part  of 
management  is  wrong  in  principle.  The 
rule  in  question  is  as  follows : 

"When  a  train  stops  or  is  delayed  under 
circumstances  in  which  it  may  be  over- 
taken by  another  train  the  flagman  must 
go  back  immediately  with  stop  signals  a 
sufficient  distance  to  insure  full  protec- 
tion. When  recalled,  he  may  return  to 
his  train,  first  placing  two  torpedoes  on 
the  rail  when  the  conditions   require  it." 

As  a  matter  of  fact,  this  flagging  rule  is 
probably  the  most  difficult,  the  most  de- 
batable one  in  the  whole  code.  Such  as 
it  is,  it  represents  the  consensus  of  opinion 
of  those  best  qualified  to  be  judges.  The 
information  for  the  public  in  these  mat- 
ters relates  to  the  qualifications  and 
methods  of  the  men  who  are  responsible 
for  these  rules.  Are  they  or  are  they  not 
the  very  best  men  obtainable  for  tliis 
purpose? 


The   Hydraulic  Jack. 

The  announcement  of  the  death  of  Mr. 
James  Tangye,  one  of  the  Tangye  broth- 
ers so  well  known  in  British  mechanical 
circles,  has  brought  the  question  of  the  in- 
vention of  the  hydraulic  jack  promi- 
nently to  public  notice,  and  while  it 
would  be  very  unjust  to  endeavor  in  any 
way  to  belittle  the  excellent  work  of  the 
accomplished  English  engineers,  two  of 
whom.  Sir  Richard  and  James  are  now- 
dead,  and  George,  who  is  still  living,  at 
the  same  time  there  is  no  good  sense  in 
crediting  to  any  member  of  the  dis- 
tinguished family  an  invention  with 
which  they  had  little  or  nothing  to  do. 
In  the  public  announcement  of  the  death 
of  Sir  Richard  Tangye  some  years  ago 
the  portable  hydraulic  jack  was  claimed 
to  be  of  his  invention,  and  now,  last 
month,  the  same  British  journals,  and 
even  some  in  America  that  ouglit  to  be 
better  informed,  are  crediting  James 
Tangye  as  the  engineer  who  introduced 
the  jack,  and  even  going  so  far  as  to  re- 
mark that  it  is  a  curious  fact  that  this 
masterly  appliance  has  remained  very 
nearly  unaltered  until  the  present  day 
■  just  as  it  came  from  the  pencil  of  the 
English  engineer. 

The  facts  in  regard  to  the  first  appear- 
ance of  the  portable  hydraulic  jack  arc 
briefly  these :  Richard  Dudgeon,  a  Scottish 
machinist  who  emigrated  to  America  in 
the  early  forties,  an  inventor  of  marked 
ability,  and  latterly  a  very  successful 
manufacturer  of  hydraulic  jacks  and 
other  mechanical  appliances,  and  whose 
works  established  by  him  are  still  in  very 
successful  operation,  invented  and  per- 
fected the  jack,  and  shortly  after  its  in- 
troduction and  practical  operation  in 
America.   Mr.   Dudgeon  proceeded  at   tlie 


earliest  iiii])cirtunity  atTiirded  him  to  in- 
troduce his  invention  in  Great  Britain. 
He  secured  a  patent  in  London,  and  his 
priority  of  claim  was  never  disputed. 
Several  years  after  the  introduction  of 
his  masterly  invention  in  Great  Britain, 
it  came  into  very  prominent  use  in  the 
launching  of  the  steamship  "Great 
Eastern,"  as  the  weight  of  the  vessel  had 
sunk  the  hull  into  the  shipyard  several  feet 
and  rendered  the  launching  an  engineer- 
ing problem  of  considerable  difficulty. 
Brunei,  the  eminent  British  engineer, 
who  designed  the  "Great  Eastern"  made 
use  of  the  hydraulic  jack  in  raising  the 
vessel,  and  the  Messrs.  Tangye  co- 
operated with  Brunei  in  the  construction 
and  application  of  Mr.  Dudgeon's  hy- 
draulic jack,  and  from  this  circumstance 
arose  an  impression  among  those  who 
were  not  well  informed  that  the  appli- 
ance was  invented  or  introduced  by  the 
British  engineers. 

It  may  be  added  that  among  Mr. 
Dudgeon's  other  inventions  the  tube  ex- 
pander came  immediately  into  great 
popular  favor.  It  was  first  aiMihed  in 
the  construction  of  a  steam  road  carriage 
constructed  by  him.  and  which  may  be 
properly  said  to  have  been  the  fore- 
runner of  the  automobile.  His  applica- 
tion of  a  balanced  valve  on  the  steam 
hammer  w-as  also  a  marked  improvement, 
and  rendered  possible  the  vast  increase  in 
the  size  of  steam  hammers.  His  experi- 
ments also  in  aerial  navigation  are 
among  the  first  recorded,  and  if  the  gaso- 
lene motor  had  been  in  use  at  that  time, 
he  would  have  developed  the  flying  ma- 
chine, as  nothing  but  the  weight  of  the 
steam  engine  used  in  his  experiment  pre- 
cluded the  sustained  flight  of  his 
machine. 


To   Make   Repairs   Easy. 

At  some  season  of  the  year  every  rail- 
road company  in  the  country  is  short  of 
1  owcr,  and  at  these  times  a  locomotive 
is  from  twice  to  ten  times  its  ordinary 
value  to  the  company.  These  are  the 
times  when  the  engine  houses  are  certain 
to  get  filled  up  with  locomotives  re- 
quiring repairs  that  will  make  them  miss 
seme  trips.  One  has  a  cylinder-head 
broken,  another  is  laid  up  with  a  broken 
eccentric-strap  which  twisted  the  rods 
and  called  for  adjustment.  A  broken 
valve  stem  is  holding  an  engine  in. 
and  another  is  bound  to  be  idle  for 
a  day  or  two  because  the  draw-bar  of 
p  caboose  went  through  the  front  cast- 
ing of  the  smokebox.  It  is  needless  to 
enumerate  the  small  disorders  or  break- 
ages that  are  keeping  other  engines  in 
shops  when  the  transportation  department 
is  harassed  with  cars  wailing  to  be 
moved.  The  delay  of  locomotives  wait- 
ing for  small  repairs  at  times  when  tlie 
road  is  overcrowded  with  business  is  a 
fruitful  source  of  disturbance  and  of  ani- 


mosity between  the  operating  and  the  me- 
chanical  departments. 

Every  master  mechanic  who  takes  an 
intelligent  interest  in  his  business  can 
readily  see  the  saving  of  time  that  would 
result  in  the  repairing  of  locomotives  if 
parts  were  kept  in  stock  ready  to  put 
ci:  when  an  engine  came  in  broken  down. 
Those  who  do  not  recognize  the  import- 
ance of  this  are  not  a  credit  to  the  busi- 
ness. It  is  over  half  a  century  since  the 
more  advanced  class  of  railroad  me- 
chanics began  advocating  the  use  of 
interchangeable  parts  for  rolling  stock  re- 
pr.irs.  For  twenty-five  years  expatiating  on 
the  advantages  of  an  interchangeable  sys- 
tem has  monopolized  the  time  of  rail- 
road men's  meetings,  and  the  pages  of 
the  engineering  press.  Few  men  in 
charge  of  railroad  rolling  stock  are  to 
be  found  who  do  not  indorse  the  inter- 
changeable systems  and  arc  roads 
where  duplicate  parts  are  kept  ready  in 
slock  for  certain  engines,  and  great  sav- 
ing of  time  is  effected;  but  there  is  no 
rr.ilroad  that  has  in  practice  the  perfected 
interchange  system  followed  in  many 
other  lines  of  machine  work.  The  ques- 
tion naturally  arises :  Why  do  profession 
and  .practice  disagree  so  thoroughly  in 
ibis  important  matter? 

The  diff'erent  superintendents  of  motive 
power,  if  asked  to  answer  this  question 
would  reply,  enumerating  difficulties  that 
biset  his  particular  case,  and  we  should 
receive  a  mass  of  conflicting  testimony. 
.\  careful  study  of  the  question  leads  us 
to  believe  that  the  failure  of  railroad 
companies  to  put  into  practice  a  success- 
ful system  of  preparing  interchangeable 
parts  for  repair  work  is  due  principally 
to  the  practice  of  depending  upon  draw- 
ings for  dimensions,  and  on  the  two-foot 
rule  for  measurement.  There  are  other 
obstacles  that  hinder  the  establishment  of 
practical  standards,  such  as  the  diverse 
character  of  the  engines  and  cars  pur- 
chased, but  the  real  difficulty  that  has  led 
tc  nothing,  all  efforts  toward  interchange- 
ability  is  the  blue  print  and  boxwood 
rule.  Both  of  these  things  are  highly 
useful  in  their  way.  but  as  means  for 
maintaining  machine  parts  of  the  same 
size  they  are  a  failure. 

The  thing  works  in  this  way  :  .X  super- 
intendent of  motive  power  gets  out  draw- 
ings and  specifications  for  a  standard 
locomotive,  and  a  class  is  established. 
Engines  arc  built  at  dififercn!  time?  and 
different  shops,  according  to  the  draw- 
ings In  laying  out  the  work  for  the 
different  parts  a  scribe  line  is  put  ■  ne  mch 
to  one  side,  dividers  have  led  to  1  16-inch 
error  in  another  place,  and  the  trifling 
mistakes  of  those  who  lay  ■"Ut  and  of 
those  who  execute  add  up  t'"  ^fV  f^* 
.if  the  pans  can  be  taken  :>■  ni  one  engine 
.-.nd    put   upon   another    witlKut    fitting. 

Ii  is  pratifvinp.  however  To  know  that 
a  ccneral  improvement  in  tbr?r  particulars 
is  beinc  marked  in  many  r^^ilr.  ad  'hops. 
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Where  Railroad  Earnings  Go. 

The  enemies  of  railroad  interests  try 
to  make  people  believe  that  railroad  earn- 
ings are  swallowed  !<>•  grasping  stock- 
holders who  use  very  little  of  the  money 
for  the  benefit  of  tlie  .\meriean  people. 
That  idea  is  far  from  being  true.  In 
/act,  most  of  the  railroad  revenues  are 
devoted  to  paying  the  wages  of  the  em- 
ployes, and  of  course  through  that  chan- 
nel reach  those  who  produce  the  neces- 
saries of  life.  .'\s  an  illustration,  the 
Pennsylvania  Railroad  System  last  year 
paid  $188,749,312  in  wages  and  $108,209,- 
372  as   payment  to  capital. 

These  reliable  figures  prove  that  labor 
receives  the  greater  share  of  the  revenues 
and  therefore  has  tlie  biggest  stake  in  the 
prosperity  of  railroads.  The  Pennsyl- 
vania Railroad  Company  can  be  fairly 
taken  as  representing  all  the  railroads  in 
the  country,  with  the  difference  that  it.^ 
proportion  of  remuneration  to  capital  is 
greater  than  most  of  the  other  railroad 
companies.  Capital  works  for  wages  the 
same  as  trainmen  do.  and  when  the  pay 
is  cut  down,  strikes  follow  and  railroad 
companies  have  difticulty  in  securing  the 
capital  necessary  for  tlie  operation. 


Inevitable       and       Preventable       Heat 
Losses. 

One  of  the  lirst  discoveries  usually 
made  by  students  of  steam  engineering 
is  the  fact  that  as  a  means  of  transform- 
ing the  latent  energy  of  coal  into  me- 
chanical work,  the  steam  engine  is  an 
extremely  wasteful  machine.  Scientists 
have  found  that  a  pound  of  good  coal 
represents  about  eleven  millions  of  foot- 
pounds of  energy.  \'ery  few  steam  en- 
gines develop  one  nnllion  of  foot-pounds 
of  work  for  each  pound  of  coal  used  in 
the  furnace,  and  engines  utilizing  10  per 
cent,  of  coal  are  considered  thoroughly 
first  class.  This  percentage  of  waste  ap- 
pears enormous,  and  the  novice  readily 
concludes  tliat  iiiisni.inagement  must  be 
responsible  for  a  great  portion  of  the 
wasted  power.  But  increase  of  knowl- 
edge brings  a  realizing  sense  of  the  tre- 
mendous clifiiculties  tliat  obstruct  tlie  way 
of  railically  increasing  tlie  efficiency  ■•! 
the  steam  engine. 

There  h.ive  been  a  great  many  iirinie 
motors  invented  for  llie  purpose  of  cun- 
vcrting  the  latent  energy  of  carbon  iiiin 
mechanical  work,  anrl  sever.al  ^t  tlieni 
have  been  capaljle  '•{  milizing  .i  greater 
portion  than  the  steam  engine  "i  tin-  be.it 
energy  eniployeil :  Imt  iii.ne  li.ixe  been 
so  reliable  for  every  day  work,  and,  unh 
all  its  shortcomings  and  ilefecls,  the 
Steam  engine  continues  t..  be  popular  with 
all  power  users  wlwi  lind  it  important 
that  their  m:uhiiiery  be  kepi  running  <la\ 
by  day  without  imerru|)ti.>n.  In  popular 
addresses  we  are  continually  bearing  the 
prediction  reiteraterl  that  scien. x-  will  yet 
lead  the  way  in  affecting  radic:il  iniprove- 
nieiits   upon   the    <team   engine        llu-   p.-ist 


acliie\enients  of  science  in  this  direction 
have  been  exceedingly  slender,  and  do 
not  make  the  promises  for  future  deeds 
very  encouraging.  The  practical  man,  on 
the  other  hand,  whose  labors  have  done 
most  towards  developing  and  perfecting 
the  steam  engine,  and  whose  opinions 
regarding  future  progress  are  entitled  to 
the  highest  consideration,  believe  that  its 
limit  of  possible  economy  has  been  nearly 
reached. 

Although  a  steam  engine  that  converts 
10  per  cent,  of  the  pcjlential  energy  of 
fuel  into  mechanical  work  may  be  re- 
garded as  a  wasteful  machine,  it  is  not 
wasteful  when  compared  with  the  great 
mass  of  ■  engines  running  our  railroad 
trains  and  our  mills,  for  a  very  few  of 
tliesc  utilize  more  than  5  per  cent,  of  the 
heat  stored  in  the  coal  used.  The  op- 
portunity for  railroad  engine  improvers 
at  the  present  day  appears  to  be  in  carry- 
ing out  methods  which  will  bring  up  the 
performance  of  the  common  5  per  cent, 
engine  towards  the  high  class  engine  that 
takes  10  per  cent,  dividend  of  the  coal. 
The  men  who  busy  themselves  with  this 
problem  may  safely  lea\e  to  others  the 
work  of  improMiig  what  is  now  regarded 
a:   the  high  class  engine. 

The  great  avenue  of  waste  with  all 
steam  engines  is  the  e.xhaust  steam,  and 
there  is  no  probability  that  the  loss  of 
heat  passing  out  by  this  channel  will 
ever  be  radically  decreased,  while  steam 
is  employed  as  a  mode  of  motion.  There 
are,  however,  lines  of  economy  that  may 
be  worked  on  to  advantage  by  our  master 
mechanics  and  locomotive  designers. 
Xumerous  niinor  causes  of  waste  could 
be  closed  up  by  intelligent  management, 
?nd  the  resulting  saving  would  materially 
increase  the  economy  of  the  engine. 
Even  the  most  defective  locomotive  boil- 
ers in  use  are  more  efficient  in  gning 
back  equivalents  for  the  heat  recened 
than  the  liest  prop..rtioiied  and  be>t  pro- 
tected cylinders,  yet  it  is  easier  effect- 
ing improvements  on  the  boiler  th.in  I'U 
the  cyhnders.  .\  good  loconi.itive  boiler 
accounts  lor  over  SU  per  cent,  of  the 
heat  liberated  from  the  coal;  few  cylin- 
ders convert  10  [.er  cent,  of  the  heat  of 
the  steam  entering  them  iiilo  mechanical 
work.  Still  with  all  U>  relative  eHicicncy. 
there  is  much  preventable  waste  going  on 
:p  boilers,  owing  to  faults  of  construction 
and  careless  or  unskillful  management. 
I  here  is  loss  from  bad  prop,,rtion  of 
grate  surface  and  line  area,  from  the 
gases  of  combustion  being  improperlx 
mixed,  from  defective  means  of  admit- 
ting and  restraining  air  supply,  from  the 
gases  being  passed  over  the  heating  sur- 
faces too  raiiidly.  from  water  being  passed 
through  the  dry  pipe  along  with  the 
steam,  and  from  raibation  of  heat  diu 
to   defective   covering. 

The  preventable  losses  m  the  cylinders 
are  clue  to  tcjo  limited  expansion  caused 
in  various  ways,  to  b.ick  pressure  caused 


by  faults  of  design  and  restricted  ex- 
haust opening,  to  attenuated  steam  line 
at  short  cut-off,  and  excessive  compres- 
sion resulting  also  from  faulty  design  of 
the  valve  motion,  and  to  condensation 
caused  by  imperfect  covering. 

Pointing  out  errors  of  design  and 
causes  of  waste  is,  we  admit,  much  easier 
than  the  work  of  effecting  remedies. 
Wasteful  practices  and  carelessness  about 
details  are  apt  to  creep  into  the  best 
conducted  departments  unless  persistently 
checked  by  the  responsible  officers.  The 
vigilance  and  labor  that  produce  the 
checks  must  be  ever  awake,  ever  active, 
and  when  this  is  the  case  their  effects 
are  very  apparent  on  the  operating  ex- 
penses. 


Train  Wrecking   as   Strikers'   Weapon. 

There  are  several  labor  strikes  prostrat- 
ing the  business  of  Paterson,  N.  J.,  at 
present  and  the- hatred  of  employees  has 
taken  the  extraordinary  form  of  attempts 
to  wreck  trains  on  the  Erie  Railroad, 
which  passes  through  the  town.  It  was 
only  through  the  keen  vigilance  of  the 
engineer  of  an  express  train  that  the  first 
attempt  at  train  wrecking  was  frustrated. 
Several  more  attempts  of  the  same  kind 
have  been  made,  but  an  order  has  been 
issued  for  trains  to  be  rim  slowly  through 
that  seat  of  mysterious  war. 

It  is  difficult  to  understand  how  the 
people  wdio  are  ipiarrelling  with  mill 
(jwners  expect  to  keep  their  cause  by 
trying  to  murder  innocent  train  men, 
workers  like  themselves  and  passengers 
who  have  no  interest  in  labor  disputes. 

Train  wrecking  is  regarded  in  much 
the  same  light  as  arson,  or  as  wilful 
murder,  since  it  involves  a  deliberate  at- 
tempt to  cause  such  shock  and  smashup 
as  is  likely  to  result  in  loss  of  human 
life,  or  in  severe  bodily  injuries  to  pas- 
sengers. The  men  or  women  who  plan 
such  oiil rages  are  con>idered  enemies  of 
^ociet\  .iml  dangerous  criminals  in  all 
civilized  communities.  Their  acts  are 
constructive  homicide,  to  say  the  least, 
and  they  understand  perfectly  well  the 
natural  results  of  iluir  efforts  to  wreck 
trains. 

A  Mexican  Incident. 

A  railway  incident  was  nearly  causing 
strained  relations  between  Mexico  and 
the  I'nited  States  government  last  month. 
.\n  adverli^enlent  appeared  in  a  Mexican 
iiewspa|)er  in  the  City  of  Mexico  which 
lead.  ".\ll  .\merlcans  wishing  free 
tiansiiorlation  home  should  send  their 
names  and  addresses  to  Dr.  William 
Willcy." 

The  result  of  that  notice  was  a  small 
liegira  <if  -XmericaiK  from  Mexico  and 
much  alarm  among  .Americans  who  were 
not  ready  to  bundle  and  go.  The  privi- 
Kge  olTered  was  suddenly  stopped,  but 
there  is  some  mystery  concerning  its 
origin. 
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2-8-0  Type  of  Locomotive  for  the  Boston  and  Maine  Railroad 


About  two  years  ago,  the  Boston  & 
Maine  placed  in  service  forty  Consoli- 
dation type  locomotives,  which  were 
built  by  the  Baldwin  Locomotive  Works. 
These  locomotives  used  saturated  steam, 
and  their  successful  performance  is 
demonstrated  by  the  fact  that  30  addi- 
tional engines  of  similar  design  have  re- 
cently been  completed  for  this  road  by 
the  same  builders.  The  new  locomotives 
are  equipped  with  superheaters,  and  the 
steam  pressure  has  been  reduced  -from 
200  to  180  pounds.  .-Vt  the  same  time. 
the  cylinder  diameter  has  been  increased 
from  22  to  24  inches,  and  this  raises  the 
tractive  force  from  40,500  to  43,400  lbs. 
The  ratio  of  adhesion,  in  tlie  case  of  the 
new  locomotives,  is  4.3. 

The  boiler  used  in  this  design  is  of  the 
wagon-top  type,  with  a  long  gusset  in 
the  middle  of  the  barrel.     The   firebox   i.. 


smoke-box  door.  The  headlight  tank  is 
placed  under  the  smoke-box  extension, 
and  is  supported  on  brackets  which  are 
bolted  to  the  cylinder  saddle.  Si)ecial 
attention  has  been  given  to  providing  a 
convenient  arrangement  of  steps,  hand- 
holds, and  cab  fittings. 

The  tender  trucks  are  of  the  arch-bar 
type,  with  double  elliptic  springs,  cast 
steel  bolsters  and  chilled  wheels.  The 
longitudinal  frame  sills  consist  of  13-incli 
channels.  The  tank  has  capacity  for 
7.300  gallons  of  water  and  12  tons  of  fuel. 

In  its  general  design,  this  locomotive 
follows  practice  which  has  proved  suc- 
cessful on  the  Boston  and  Maine.  Due 
to  the  use  of  superheated  steam,  a  mate- 
rial increase  in  efficiency  and  capacity 
may  be  expected,  as  compared  with  the 
engine?  built  two  years  ago :  and  tliis  has 
)>een     acininpHshcd    with    an    incrc-.-im-    in 


It.;    total,  2.392   s<j.    ft.:    grate  area,   53.4 

sq.    ft. 

Driving  Wheels. — Diameter,  outside, 
01  ins. ;  diameter,  center,  54  ins. :  jour- 
nals, main,  10  ins.  x  12  ins. ;  journals, 
iithers,  9'/i  ins.  x  12  ins. 

Engine  truck  wheels — Diameter,  i3 
ins.;  journals,  6  ins.  x  12  ins. 

Wheel  base.— Driving,  17  ft  ;  rigid,  17 
ft. ;  total  engine.  26  ft. :  total  engine  and 
tender,  58  ft.  2  ins. 

Weight.— On  driving  wheels,  186,060 
His.;  on  truck.  24,940  lbs.;  total  engine, 
211.000  lbs.:  total  engine  and  tender  about 
3.S0,000  lbs. 

Tender. — Wheels,  number,  8;  wheels, 
diameter,  33  ins.;  journals.  Syi  ins.  x  10 
ins. ;  tank  capacity.  7,300  gals. :  fuel 
capacity.   12  tons :   service,  freight. 

SuptTlii-niine    surface     S22  sq    ft. 


n  'K    riii.   !■' 


Henry  Bartlclt.  Gen.    Mech.   Supt. 

wide,  and  the  depth  of  the  throat  is  nec- 
essarily somewhat  restricted;  but  it  is 
sufficient  for  the  installation  of  a  sec- 
tional arch  which  is  supported  on  four 
3-inch  tubes.  The  longitudinal  seams  in 
the  barrel  rings  have  "Diamond"  welt 
strips,  and  are  welded  at  the  ends  in  ac- 
coi  dance  with  the  usual  practice  of  tlie 
builders.  The  dome  is  of  pressed  steel, 
in  one  piece,  measuring  29  inches  inside 
diameter. 

The  superheater  is  of  the  .Schmidt 
type.  It  is  composed  of  30  elements,  and 
i.^  arranged  to  connect  witli  outside 
steam  pipes.  The  steam  distribution  is 
controlled  by  12-inch  piston  valves,  which 
are  set  with  a  lead  of  3/16  inch  and  a 
travel  of  6  inches.  These  valves  have  a 
steam  lap  of  one  inch  and  an  exhaust 
clearance  of  ]/<i  inch.  They  are  driven 
by  Walschaerts  motion. 

These  locomotives  are  equipped  with 
acetylene     headlights,     mounted     on     the 


i\    \    M.MNF.    K.\II.RO.\T). 

I'.TUhviii    Locomolivc   Wc 


total  weight,  of  less  than  four  per  cent., 
and  with  comparatively  little  departure 
from  the  previous  design. 

The  general  dimensions  are  as  follows : 

(iauge.  4  ft.  Syi  ins. 

Boiler, — Diam<;ter,  70  ins.;  thickness  of 
sheets,  11/16  ins.  and  -J^j  ins.;  fuel,  soft 
coal ;  staying,  radial. 

Fire  box. — Material,  steel ;  length,  lOK 
ins.;  width,  71 J4  ins.;  depth,  front.  70' j 
ins. ;  depth,  back,  58  ins. ;  thickness  of 
sheets,  sides,  i-i  ins. ;  thickness  of  sheets, 
back,  .>^  ins. ;  thickness  of  sheets,  crown, 
\s  ins.;  thickness  of  sheets,  tube.  '■:   ins. 

Water  space. — Front.  5  ins.;  sides.  4 
ins. ;  back.  4  ins. 

Tubes. — Diameter,  5.';<  ins.  and  2  ins.; 
material.  5a^  ins.  steel.  2  ins.  iron:  thick- 
ness, 5',s  in.s..  No.  9  W.  C...  2  ins.,  0.109 
ins.:  numl)er.  5^  ins..  30:  2  ins..  204: 
length.  14  ft.  9  ins. 

Heating  surface. — Fire  box.  178  sq.  ft. : 
.tubes,  2.185  sq.  ft.;  firebrick  tubes.  29  sq 


Chemical  Examination  of  Water  Used 
on  Railroads. 
The  latest  tad  whicli  nnist  be  I'aid  lor 
by  railroad  companies  is  represented  by 
an  order  issued  by  tlie  Secretary  of  the 
Treasury  requiring  all  common  carriers 
ill  Interstate  traffic  In  give  all  water  pro- 
vided for  the  use  of  passengers  bacterio- 
logical and  cliemical  examination  at  least 
every  six  moiitlis.  .Many  manufacturing 
concerns  sniipl>  much  more  water  to 
human  beings  than  railroads  d<<.  but  no 
political  glory  would  he  obtained  from 
b.irassing  them,  so  they  will  rennin  ex- 
empt   iri'm  annoyance. 


Hall  an  ounce  of  coal  seems  a  small 
(|U.mtity  to  consider  as  an  entity  of  mo- 
tive power  in  transportation,  yet  that 
ami'iint  of  fuel  is  sufficient  t"  propel  a  ton 
■  It  freight  one  mile  in  the  operation  of 
nioilern   steamships. 
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Air  Brake  Department 


Air  Brake  Convention. 
The  members  of  the  Air  Brake  Asso- 
ciation assembled  for  their  twentieth 
annual  convention  at  the  Planters  Hotel, 
St.  Louis,  Mo.,  Tuesday,  May  6.  The 
convention  was  formally  opened  at  9.30 
a.  m.  with  a  prayer  offered  by  Rev.  C.  E. 
Jenney,  after  which  the  members  were 
welcomed  to  the  city  by  the  mayor's  sec- 
retary, Mr.  Rogers.  The  annual  address 
of  the  president  of  the  association,  de- 
livered by  Mr.  W.  J.  Hatch,  was  in  the 
form  of  a  brief  resume  of  the  work  done 
by  the  association,  and  an  outline  of  the 
business  now  in  hand. 

The  financial  business  and  reports 
thereon  were  then  heard  and  the  pre- 
sentation and  discussion  of  technical 
papers  was  taken  up.  The  first  was  on 
the  subject  of  Undesired  Quick  Action. 
Its  Prevention  and  Remedy,  by  Mr.  C.  N. 
Remlry.  The  paper  dwelt  upon  an  air 
brake  condition  on  the  Duluth,  Massabe 
&  Northern  Railroad,  where,  during  the 
year  of  1907,  375  cases  of  undesired  quick 
action  were  reported  on  13,550  trains 
handled  over  the  road.  In  1908,  7,918 
trains  were  transported  and  4,021  cases 
of  undesired  quick  action  developed, 
whereupon  the  situation  was  deemed 
critical  enough  to  warrant  some  prompt 
and  radical  action. 

The  paper  stated  tliat  among  other 
precautions  to  eliminate  the  disorder  the 
use  of  dry  graphite  as  a  lubricant  for 
triple  valves  was  resorted  to,  and  in 
1909,  but  si.x  cases  "l  quick  action  were 
reported  on,  11.571  trains  handled  and 
but  one  more  case,  due  to  a  mechanical 
defect,  was  rcp.jrted  during  the  years  of 
1910-1911  and  1912. 

Tliese  figures  refer  only  to  ore  cars 
and  to  the  writer  such  results  are  almost 
beyond  belief,  but  we  have  no  adequate 
reason  for  doubting  the  tabulated  results 
shown  in  the  paper.  While  the  results 
were  questioned  by  several  of  the  mem- 
bers, the  discussion  hinged  upon  the 
benefits  that  are  derived  from  the  use  of 
dry  graphite  on  the  slirl,-  valve  and  scat 
of  triple  valves. 

Improper  lubricatirm  oi  ibe  air  pump 
cylinder  and  the  effect  of  lirakc  cylinder 
lubricant  working  into  tbr  triple  valves 
as  causes  oi  undesired  qui<  k  action  were 
also  spoken  of,  and  ques'imablc  prac- 
tices in  triple  valve  repair  work  were 
pointed  out  as  contributing  •  uises  of  the 
disorder. 

The  triple  piston  bushing  roller  was 
very  harshly  criticised  in  conn  •  <i.,n  with 
repair  work 


Near  the  cn  inclusion  uf  the  morning 
session  Mr.  Turner  took  the  lioor  and 
disseminated  some  further  valuable  in- 
formation on  the  subject,  pointing  out 
the  reasons  for  some  wrong  impressions, 
and  explaining  in  detail  the  proper  use 
of  triple  valve  lubricant  and  proved  to 
the  satisfaction  of  all  parties  that  the 
surest  way  to  produce  undesired  quick 
action  was  to  use  oil  freely  as  a  slide 
valve  lubricant,  and  one  of  the  most 
positive  ways  to  prevent  it  was  to  keep 
the  valve  and  seat  perfectly  free  from 
lubricant  or  dry,  stating  that  the  recom- 
mendations for  the  use  of  dry  graphite 
were  in  the  nature  of  a  compromise. 

The  afternocui  session  was  devoted  to 
an  inf. .rnuil  discu>-.ion  ..r  smoker,  termed 


I..    II.    .M.DI.KS, 
riishk-m    .\n     l;,;,k,.    .Vssoci.-ltinn. 

liy  some  member-,  as  a  "sand  house"  dis- 
cussion which,  by  llu.  way.  lias  become 
one  of  the  m.ist  valiiaMr  and  interesting 
features  of  the  convenDons.  Thr  first 
subject  was,  the  m.ist  suitable  luljri.ant 
for  the  air  cylinder  of  the  pump,  where- 
in it  developed  that  tin-  most  successful 
method  of  lubrieatiny  the  cross  com- 
pound compressor  is  i.>  cut  out  the  lu- 
brication or  dispense  with  it  in  the  low 
pressure  air  cylinder  and  lubricate  only 
the  high-pressure  cylinder,  but  not  in  ex- 
cessive quantities. 

It  was  also  pointe<l  out  that  the  super- 
heat oil  in  many  instances  gums  up  air 
passages  and  in.  some  cases  accumulates 
on  the  steam  valve  mechanism  to  such 
an  extent  that  tlie  pump  will  not  run 
until  the  main  piston  valve  is  taken  out 
anri  the  deposit   removed 


Another  subject  was  the  arrangement 
of  the  air  discharge  pipes  when  two 
pumps  or  compressors  were  used  per 
locomotive. 

The  final  subject  was  to  find  some 
method  whereby  the  obviously  correct 
practices  determined  upon  by  the  asso- 
ciation could  be  brought  to  the  attention 
of  the  railroad  officers,  and  how  they 
could  be  presented  in  a  manner  to  carry 
conviction  and  bring  favorable  results. 
.\  committee  was  appointed  to  give  a 
more  thorough  consideration  to  this 
most  important  matter. 

On  Wednesday  morning  the  discussion 
of  the  causes  and  remedies  for  undesired 
quick  action  was  continued.  A  represen- 
tative of  a  western  line  cited  instances  in 
which  trains  leaving  Chicago  and  St. 
Louis,  for  the  w;est,  with  brakes  operat- 
ing perfectly,  encountered  no  undesired 
quick  action  until  reaching  the  mountain 
districts  where  changes  of  atmospheric 
temperature  and  atmospheric  conditions 
occurred.  Others  told  of  instances 
where  no  trouble  from  this  disorder  oc- 
curred until  after  a  number  of  applica- 
tions of  the  brake  had  been  made. 

Mr.  Turner  also  stated  that  a  small 
i|uantity  of  moisture  surrounding  the 
triple  slide  valve  was  as  effective  as  oil 
in  excluding  air  pressure  from  the  face 
of  the  slide  valve,  thus  adding  to  the  re- 
sistance to  triple  valve  movement  which 
tends  to  cause  quick  action. 

As  the  capacity  of  compressed  air  to 
Iiold  moisture  varies  directly  with  the  iti- 
erease  of  temperature  and  inversely  with 
an  increase  of  pressure,  temperature  re- 
maining constant  in  the  latter  case,  ob- 
viously a  perfect  condition  of  the 
compressor  air  cylinder  as  well  as  correct 
design  and  location  of  ample  main  res- 
ervoirs and  correct  piping  installation  is 
necessary  to  prevent  as  much  as  possible 
any  deposit  of  moisture  in  the  brake  pipe 
or  knowing  that  the  moisture  is  always 
deposited  where  the  temperature  of  the 
compression  is  lowered,  we  would  not 
disregard  a  poor  condition  of  the  air 
cylinder  of  the  pumj)  as  a  contributing 
cause  to  undesired  iiuick  action. 

The  writer  has  made  some  experiments 
in  the  way  of  air  cylinder  inspection  and 
maintenance  as  bearing  upon  this  dis- 
order and  a  future  issue  will  contain 
further  reference  to  this  very  important 
phase  of  air  brake  operation. 

In  order  to  promptly  locate  a  "dyna- 
miter" in  trains  of  cars,  the  Westing- 
house  Air  Brake  Company  furnish  a  de- 
vice knovv'n  as  a  Quick  Action  Indicator. 
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which  we  have  referred  to  in  previous 
issues.  It  is  inserted  between  the  hose 
couplings  and  a  hand  on  the  dial  points 
in  the  direction  in  which  the  rapid  brake 
pipe   reduction   originated 


SECTION     VIEW    OF    QUICK     .\('TIO\ 
INDICATOR. 

At  2  P.  M.  Wednesday,  Mr.  W.  \'. 
Turner,  chief  engineer  of  the  W  csting- 
house  Air  Brake  Co..  delivered  his  annual 
address  to  the  members.  His  talk  was  on 
the  subject  of  effect  of  changed  operating 
conditions  and  modern  rolling  stock  on 
tlie  brake  and  what  is  being  done  to  make 
this  money  saving  or  money  losing  ap- 
paratus as  efficient  as  heretofore.  The  re- 
marks were  along  the  line  of  a  pa|)er 
prepared  and  read  by  him  before  the 
Pittsburgh  Railway  Club,  in  which  his 
constant  aim  was,  and  is,  to  impress  upon 
the  operating  officials  of  the  railroads, 
the  importance  of  the  air  brake  in  connec- 
tion with  the  many  railroad  problems  that 
are  from  time  to  time  discussed  by  tin 
various  railway  clubs. 

It  goes  without  saying  that  Mr.  Turner 
i>  able  to  do  this,  and  in  a  manner  that 
cannot  be  appropriated  by  any  other  air 
brake  man. 

We  will  not  at  this  time  dwell  upon 
his  qualifications  for  handling  any  phase 
of  an  air  brake  problem,  because  it  is 
impossible  for  any  one  to  know  anything 
about  modern  air  brake  equipments  and 
llieir  operation  without  having  heard  of 
Mr.  Turner,  or  having  read  his  contribu- 
tions to  air  brake  literature. 

If  our  readers  can  realize  just  what  has 
been  accomplished  irt  the  air  brake  art 
during  the  past  five  years,  or  partly 
understand  what  was  required  and  how 
many  apparently  impossible  situations 
h.ave  been  overcome  and  obstacles  sur- 
mounted and  then  go  into  the  subject 
far  enough  to  get  an  idea  of  how  each 
factor  in  every  one  of  the  problems  was 
analyzed,  how  each  deduction  was  made 
Uftil  the  fundamental  principles  were 
found,  then  understand  how  the  brake 
equipments  were  designed  and  built  upon 
those  principles,  every  one  of  our  read- 
ers would  agree  that  Mr.  Turner  is  the 
greatest  mechanical  expert  that  the  world 
has  ever  produced. 

It  may  appear  to  be  a  pretty  broad 
statement,  but  we  say  this  because  it  is 
the  opinion  of  scientific  men  and  no  other 
single  line  of  individual  effort  has  ever 
necessitated  the  combination  of  mechan- 
ical genius,  literary  ability  and  brilliancy 
of  intellect  that  has  been  required  to  de- 
velop the  air  brake  to  its  present  state  of 
perfection.     This  state  of  perfection  does 


not  mean  simply  the  E.  T.  and  L.  N. 
equipments,  but  the  "empty  and  load," 
"electro-pneumatic  control"  an<l  "uni- 
versal" equipments,  because  the  pneumatic 
features  embodied  in  tlie  valve  mechan- 
isms and  the  results  obtained  were  con- 
sidered flatly  impossible  by  all  other  air 
I'lake  men. 

Many  of  the  qualifications  of  a  success- 
ful air  brake  man  cannot  be  acquired  by 
practice  or  study.  Chiefly  among  them  is 
the  ability  to  unfold  a  proposition  in  a 
manner  than  can  be  grasped  by  the 
hearers.  In  this  accomplishment  Mr. 
Turner  is  the  past  master. 

The  readers  will  pardon  the  apparent 
digression  from  the  main  issue,  as  we  be- 
lieve in  credit  to  whom  credit  is  due. 

A  number  of  humorous  incidents  in  his 
railroad  career  were  mentioned  to  illus- 
trate some  general  attitudes  toward  the 
brake,  how  he  was  sometimes  discharged 
tor  holding  trains  to  repair  brakes  and 
for  thus  disobeying  orders,  but  each  time 


T.   W.   DOW, 
Vice-President    .-Xir    Brake    .Association. 

the  final  investigation  resulted  either  in 
a  promotion  or  an  increase  in  pay. 

While  many  of  us  are  inclined  to  begin 
our  air  brake  arguments  at  the  brake 
cylinder,  triple  valve  or  brake  shoe,  Mr. 
Turner  usually  begins  at  the  rail  and 
.sometimes  long  before  it  is  placed  on  the 
ties. 

The  paper  in  question  is  an  outline  of 
the  braking  power  problem  and  an  ex- 
planation of  why  changed  conditions  and 
changes  in  rolling  stock  affect  the  ef- 
ficiency of  the  brake. 

The  following  remarks  of  Mr.  Turner 
can  be  taken  as  his  attitude  toward  air 
brake  improvements,  especially  the  last 
two  sentences : 

"The  fact  that  we  have  a  transportation 
condition  with  us  is  a  sufficient  reason  for 
a  review  of  some  of  the  problems  con- 
tained therein.     Transportation  of  either 


people  or  commodities,  once  commenced, 
has  the  faculty  of  naturally  both  increas- 
ing its  need  and  its  quantity,  the  effect 
being  continuous  and  accumulative,  since 
it  makes  necessities  of  those  things  which 
without  transportation  would  continue  to 
be  luxuries,  even  if  they  could  be  obtained 
at  all. 

".Again,  it  enables  remote  quarters  of 
the  world  to  be  reached  and  exploited, 
and  in  our  own  country,  what  without  it 
would  be  worthless,  or  rather  un- 
developed, vast  areas  to  be  made  produc- 
tive and  contribute  to  the  welfare  and 
and  comfort  of  man.  This  tends  to  scat- 
ter the  population  and  materially  increase 
it  in  sections  which  would  otherwise  be 
sparsely  inhabited,  and  this  again  in  turn 
tends  to  make  further  need  of  improve- 
ments in  transportation  facilities. 

"Thus  we  have  rapidly  grown  from  very 
lew  means  of  facilities  for  communication 
or  transportation  into  our  present  highly 
developed,  and  still  developing,  magnitude 
oi  both  railroads  and  the  equipment  neces- 
sary for  their  operation. 

".\mong  the  problems  that  confront  us 
are  those  of  extension  and  betterment — 
extension  into  places  which  are  as  yet 
but  inadequately  served,  and  to  others  not 
yet  developed,  because  not  yet  penetrated 
by  that  most  wonderful  and  useful  servant 
of  the  people — the  railroad,  and  the  im- 
provement of  those  facilities  already  ex- 
isting in  many  localities  at  present ;  for. 
obviously,  the  sensible  inode  and  method 
where  facilities  already  exist  is  to  in- 
crease their  efficiency  or  capacity  until 
waste  becomes  an  unknown  quantity  he- 
fore  extension  should  be  considered.  In 
other  words,  the  higher  the  efficiency, 
everything  considered,  the  greater  will  be 
the  returns  in  both  service  and  profit  from 
a  given  invcstinent." 

The  paper  then  takes  up  changes  in 
conditions,  the  differences  in  foot  pounds 
energy  that  must  now  be  dealt  with,  how 
tl.cy  are  determined  as  an  accurate  basis 
and  applied  to  braking  problems,  and  the 
modern  problems  of  brcak-in-two  trains 
arc  clearly  explained. 

Improvements  in  brake  appliances  arc 
enumerated  both  for  freight  and  pas- 
senger service,  and  specific  recommen- 
dations for  train  handling,  inspection  of 
draft  gear  and  braking  power  are  laid 
down. 

The  paper  contains  the  forinulacs  upon 
which  braking  power  calculations  .ire 
based,  and  is  illustrated  with  diagrams  to 
make  perfectly  clear  the  technical  por- 
tions, and  will  no  doubt  soon  appear  in 
the  usual  form  of  Wcstinghousc  publica- 
tions. 

The   concluding  remarks   of  it   are: 

"The  control  of  trains  has  become  a 
much  more  complicated  problem  than 
heretofore,  much  knowledge  of  all  the 
conditions  involved  is  necessary,  and  the 
best  talent  available  will  be  taxed  to  the 
limit  to  get  the  most  economical  efficiency. 
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and  yet,  strange  as  it  may  seem,  these 
things  are  realized  only  by  the  few. 

"Tlie  air  brake  has  advanced  in  the  past 
year  or  two  from  heing  considered  chiefly 
a  safety  appliance  that  was  required  by 
law  to  be  applied,  to  an  absolute  neces- 
sity in  the  handling  of  freight  and  pas- 
senger Trains,  and  its  operation  must  be 
properly  understood  to  make  it  a  dividend 
c.'rning  asset." 

The  third  day's  session  was  npeneil 
with  a  discussion  of  Mr.  l''arnier's  paper 
on  brcak-in-two  of  trains. 

The  paper  is  so  well  written  that  it  is 
difficult  to  make  any  reference  to  any  par- 
ticular part  of  it.  as  Mr.  Farmer  has 
gathered  together  all  of  the  factors  enter- 
ing into  the  problem  of  break-in-two  of 
trains  and  interlocked  them  so  closely 
tl'at  practically  any  reoomnicnd.ition  or 
p.-.ragraph  is  in  itself  iiKomplete  witli'iut 
the  other  references  bearing  upon  it. 

.Altogether  the  tests  made  and  the  man- 
ner in  which  the  results  have  been  placed 
before  the  association  leaves  very  little 
room  for  discussion. 

The  effects  of  various  methods  of  lirake 
manijiulation  are  so  clearly  set  forth  and 
substantiated  by  the  experiences  of  other 
members  that  the  paper,  the  record  of  re- 
marks made  upon  it  and  the  references 
to  and  inspection  of  draft  gear  and  track 
conditions  should  be  in  the  hands  oi 
every  r.ailroad  man  whu  has  even  the 
most  remote  connrcln.n  with  train  lirake 
operation. 

As  the  writer  sees  it.  modern  loco- 
motives and  trains  h.ive  change<I  air 
brake  conditions  ti^  >uili  an  extent  that 
it  is  best  for  the  ■'iir  lirnke  men  who  h,'i\e 
had  no  experience  or  no  instructi<->ns  .as 
to  the  brake  operation  on  such  trains,  to 
forget  all  they  have  pre\iniisly  It.arned 
and  begin  again  llieir  study  from  an  en- 
tirely different  angle,  tlie  Westingliouse 
instructions  and  similar  air  br.ike  ]piilili- 
tations  included,  ,is  their  reconiiiieiida- 
tions  were  correct  and  covered  the  con- 
ditions existing  at  the  date  of  their  pub- 
lication, but  for  present  day  service  a 
different  line  of  iiiMriutinii  must  be 
adopted. 

.\t  the  conclusion  c.i  ilie  cliscu»ii>n  i,f 
this  ]iaper  a  lelei^raiii  from  Mr.  T.  I.. 
Burton  was  read  in  ubich  be  wished 
to  leave  the  report  ■■n  clasp  t>|ie 
of  foundation  brake  ge.ir  fur  jiassenger 
e.''rs  to  remain  before  the  association  fnr 
another  year,  at  whicb  lime  be  w.udd 
have  some  ailditioiial  inf"rm:iliun  bearing 
upon   the  two  shoes  ]ier   \\luil  system. 

.\  letter  from  Mr.  K.  C.  Anyur  .advised 
tlie  presiilent  that  on  the  subject  "I  l-ric- 
tinn  and  Wear  on  Urake  Sli..i-s.  nothing 
of  sufMcient  importance  b.id  been  dis- 
closed during  the  jiast  yi.ir  [>>  warrant 
any  addition  to  the  report  .is  submitted 
before  the  previous  conventioii.  Thus  |)rac- 
lically  all  of  the  three  days'  .liscussions 
were  on  the  most  important  problems 
confronting  the  air  brake  man   of  today. 


that  is.  undesired  i|uick  action  and  break- 
in-twi)  of  trains. 

As  an  illustration  oi  the  effects  of  un- 
desired quick  action  or  rough  handling 
of  trains  we  have  a  reproduction  of  a 
photograph  of  the  damage  to  a  car  lot 
of  player  pianos  damaged  from  one  of 
those  causes. 

It  was  secured  from  the  B.  &  O.  R.  R. 
ICmployees'  Magazine,  the  freight  charges 
on  the  shipment  being  $83.33,  and  the 
damage  to  lading  being  $1,916.67,  not  a 
\cry  profitable  business  transaction  for 
the  railroad. 

The  first  vice-president  of  one  of  the 
large  Western  railroads  who  is  interested 
in  the  subject  of  "Safety  First,"  and  who 
ajjpreciates     the     inip.'rt.ince     ^i     the     air 


This  paper  resulted  from  some  exten- 
sive experiments  conducted  jointly  by  the 
Westinghouse  Air  Brake  Co.,  and  the 
Pennsylvania  R.  R..  and  the  particular 
object  was  to  secure  some  additional  in- 
formation concerning  triple  valve  oper- 
ation, especially  with  differeiit  sized  brake 
pipes  and  under  other  differences  of  con- 
ditions, particularly  on  the  double  P.  M. 
equipment. 

It  is  here  that  the  shopmatfs  knowl- 
edge appears  very  conspicuously  as  any 
shopman  knows  all  about  triple  valve 
operation  and  construcliim,  but  apparently 
the  brightest  air  brake  men  in  the  pro- 
fession do  not.  and  have  recently  spent 
considerable  time  and  money  in  an  effort 
to   get   some   infnnnatMn    .ilmig   this   line. 


KlI'KlT   OF   f.\llKSIl;Kli   OfICK    .\lTIii.\    IX    ,\   lAK   InT 


\\  !■  i<  n  \M 


lirake  enough  to  put  aside  his  duties  long  Mr.    Dudley    covered    the    subject    in    liis 

enf>tigh   to  visit  the  convention   hall   dur-  usual  thorough  manner,  and  several  hun- 

iii'g  the   second   day's   session,   iioiiited   out  died     results     apiiear     in     diagrams     and 

tb.it    the   most    rigid    economy    in    railrojid  tables    which    invoKcd    thousands    of    in- 

■  .peratioii   was   now   necessary  dividual   tests,   and   the   entire   ii.aper   com- 

lle    expl.-iined    bow    the    cost    of    l.ibor  poses  about  one-li;ilf  oi  the  l.ital   printing 

and    material    had    ad\.iiued    until    .il    the  ir,  the  advance  copies. 

]>resent  time,  taken  from  an  aM.r:i;;e  on  While  reading  this  paper  Mr.  Turner 
al!  the  roads  in  tlie  country  the  revenue  look  the  opportunity  to  st.ite  that  the 
derived  irom  bauliiiL:  one  i,,n  of  fr<-iuht  triple  valve  ]irobUiii  c<intronimg  the  de- 
one  mile  was  a  trillc  b  ss  than  Vi  oi  1  sii»ner  and  manulactnrir  and  ]iresemed 
cent,  .a  gre.il  deal  of  which  he  ;itlribiiles  their  point  of  \iew, 
to  adverse  legislation.  Tliere     will     be     no     jirinled    record    of 

.\t  the  close  of   the   tliird   day's   si'ssion  those    remarks,    but    those    who    purchase 

Mr.    Turner    read    Mr     .^.    W.    Dudley's  triple  valves  should  have  heard  them.  He 

p.-iper.    entitled    "W  ill     the    Triple    \'.ilve  intimated  a  great  deal  more  than  he  actu- 

Oiier.ate    as    Intended?"  ally   said,    but    left    us    under    the    impres- 
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sion  that  uiiilcr  present  condiliuiis  the 
work  imposed  and  demanded  in  the  con- 
struction of  triple  valves  was  about  equiv- 
alent to  approaching  a  locomotive  builder 
and  demanding  an  engine,  the  weight  not 
to  exceed  75  tons,  that  will  haul  a  train 
of  3,000  tons  ascending  a  l'^  per  cent, 
grade  at  a  speed  of  not  less  than  40  miles 
per  hour. 

The  inferences  were  not  in  the  nature 
cf  a  series  of  excuses,  but  a  very  honest 
criticism  of  laxity  in  air  braUe  main- 
tenance. 

The  paper  in  itself  is  of  a  very  tech- 
nical nature,  and  has  required  .in  emir- 
nious  amount  of  work  to  l)riiiH  it  to  its 
present  comprehensive  form,  and  must 
be  studied  by  the  air  brake  man  in  order 
to   be   understood   and   appreciated. 

The  dast  day's  session  consisted  of  the 
reading  and  discussions  on  the  papers, 
"Steam  Heat  Drips — Their  Relation  to 
Wheel  Sliding  on  Passenger  Car  K(|iiip- 
ment,"  by  Mr.  C.  \V.  Martin,  and  "hailed 
Air  Hose."  by  Mr.  T.  W.  Dow. 

Mr.  Martin  called  attention  to  the  lo- 
cation of  steam  heat  drips  and  how  in 
many  cases  the  condensation  was  i)ermit- 
ted  to  reach  the  rail  or  car  truck,  and  in 
cold  weather  freeze  and  result  in  wheel 
sliding.  The  paper  is  illustrated  with 
photographic  views  of  improper  location 
and  the  attending  results,  and  contains 
recommendations  to  cover  the  location  of 
those  drips  and  the  disposition  of  the 
condensation. 

On  continuation  of  the  subject  of  failed 
air  hose,  Mr.  Dow  reported  that  from 
what  he  could  learn  there  had  been  no 
material  improvement  in  hose  that  were 
being  manufactured  for  air  brake  service, 
and  that  the  bursting  and  blowing  off  of 
hose  was  still  prevalent,  that  certain  rail- 
roads are  keeping  a  check  on  the  failures 
from  this  cause,  with  the  intention  of 
bringing  it  to  the  attention  of  the  M.  C. 
B.  Association,  for  in  many  cases  this  is 
the  only  logical  place  to  apply  for  relief, 
as  hose  manufacturers  take  the  stand  that 
first  quality  air  brake  hose  cannot  be  fur- 
nished at  the  common  price  now-  being 
paid  for  it. 

This  paper  was  followed  by  the  re- 
view of  the  association's  recommended 
practice,  and  the  election  of  officers  for 
the  ensuing  year. 

The  convention  as  a  whole  was  a  huge 
success,  and  the  proceedings  will  contain 
more  practical  and  useful  information 
than  has  ever  been  derived  from  any 
previous  convention,  which  is  very  grati- 
fying, showing  that  the  character  of  these 
meetings  is  constantly  advancing  with  air 
brake   improvements. 

The  members  were  deli.ghted  with  the 
•  continued  courtesy  of  the  hotel  manage- 
ment, the  American  Brake  Co.,  and  the 
railroads,  in  fact  of  every  one  with  whom 
they  came  in  contact,  and  the  large  at- 
tendance of  the  ladies  added  lustre  and 
.brilliancy  to  the  occasion. 


The  hiilics  uerc  entertained  during  ses- 
sions with  excursions  to  various  iioints 
of  interest,  visits  to  theaters  and  shop- 
ping districts,  and  Thursday  V.  M.  the 
entire  association  was  entertained  on 
board  a  river  steamboat  which  traveled 
up  the  river  far  enough  trj  permit  of  an 
iiijoyaljle  time  in  dancing,  music  and  a 
banquet  on   board. 


Convention  Notes. 

Messrs.  Otto  Best  and  F.  \'on  P.ergen 
were  with  us.     Dull  moments  eliminated. 

The  supply  companies  distributed  the 
usual  amount  of  advertising  novelties, 
such  as  pencils,  key  rings,  match  safes, 
note  books,  etc. 

The  Westiughouse  Air  Brake  Company 
distributed  thousands  of  copies  of  their 
instruction  pamphlets  and  standard  pub- 
lications. A  large  table  was  piled  high 
with  the  various  copies,  notably  among 
iheni  being  Mr.  Turner's  "Developments 
in  .\ir  Brakes  for  Railroads,"  ''Brake 
Operation  and  Manipulation  in  General 
I'reiglit  Service,"  and  "The  Air  Brake  as 
Related  to  Progress  in  Locomotion." 
The  members  were  cordially  invited  to 
take  with  them  any  number  of  copies  they 
wished  and  it  was  necessary,  on  several 
occasions,  to  replenish  the  supply  and 
late  as  h'riday  morning  no  one  had  car- 
ried away  the  tabic. 

Several  hundred  copies  of  R.Mi.w.w 
.\ND  LCCOMOTIVE  ENGINEERING  for  May 
were   distributed    in   the   convention   hall. 

.\  number  of  air  brake  instruction  cars 
were  stationed  at  the  foot  of  Pine  street, 
and  were  visited  by  the  members. 

Some  of  the  instructors  reipiested  a 
large  number  of  copies  of  this  issue  of 
K.Mi.wAY  .\ND  Locomotive  Kxgineerixg 
to  be  distributed  from  the  car  with  a  view 
of  stimulating  an  added  interest  of  their 
road  and  shop  men.  So  far  as  possible 
their  requests  were  granted. 

We  were  agreeably  surprised  to  find 
that  on  several  roads  entering  St.  Louis 
the  engineers  bad  organized  schools  of 
instruction  in  cars  furnished  by  the 
respective  companies,  but  that  by  a  mutual 
agreement  the  school  of  instruction 
governed  the  movement  of  the  car. 

We  were  advised  that  the  monthly  is- 
sues   of    R.MLW.W    AND    LoCOMl.TIVK     Fn- 

gineering  were  used  as  a  text  book  in 
three  of  the  cars  and  that  all  menil)ers  of 
the  school  had  free  access  to  its  pages. 
Gratifying  but  a  doubtful  proposition  as 
to  increasing  the  subscription  list. 

There  w^as  at  least  one  B.  &  O.  R.  R. 
representative  whose  baggage,  thanks  to 
the  W.  A.  B.  Co.  and  other  supply  com- 
panies, was  considerably  heavier  when 
leaving  than  upon  arrival. 

The  H.  W.  Johns-Manville  Co.  in- 
troduced a  very  novel  tool  for  applying 
packing  leathers  and  their  patent  ex- 
pander ring. 

Through  the  courtesy  of  Mr.  .Vdreon 
the  members  were  conducted  through  the 


American    Brake    i..^    t^^.i,M».     i-lant. 

The  annual  ball  was  largely  attended, 
every  member  regarding  it  his  duty  as 
well  as  pleasure  to  spend  at  least  a  por- 
tion of  the  evening  in  the  ball  room, 
riic  charm  of  the  ladies  and  their  beauti- 
ful costumes  were  delightful  to  the  eye. 

Mr.  Carey,  general  superintendent  of 
transportation,  who  addressed  the  con- 
vention on  Wednesday,  was  appointed 
first  vice-president  of  the  Missouri  Pacific 
Lines.  Recalling  his  remarks  and  style 
of  address  we  believe  that  this  promotion 
is  the  result  of  sheer  ability. 

We  were  pleased  to  note  the  presence 
of  Mr.  and  Mrs.  J.  R.  .Mexandcr,  after 
an  absence  of  two  years.  Mr.  .Mexandcr 
occupied  the  chair  during  a  portion  of 
Thursday's  session. 

St.  Louis,  with  its  magnificent  hotels, 
notably  the  Planters  and  the  Jefferson,  is 
an  ideal  convention  city. 

In  the  midst  of  elaborate  entertain- 
ments the  attitude  of  the  conventions  al- 
ways seems  to  be  business  first  and  the 
members  refuse  to  sanction  adjournment 
so  long  as  air  brake  information  is  being 
derived  from  any  subject,  as  long  as  this 
continues  there  is  no  question  as  to  the 
future  success  of  the  association. 

The  present  measure  of  success  and 
constant  advancement  is  largely  due  to  the 
unfailing  attendance  of  Mr.  Turner,  who 
puts  aside  his  duties  and  reviews  the  air 
brake  events  of  the  past  year. 

.Mr  Turner  informs  us  that  he  is  still 
a  railroad  air  brake  man  at  heart  and 
looks  forward  w'ith  a  pleasurable  longing 
for  these  meetings. 

We  believe  that  in  these  conventions 
he  forgets  everything  but  air  brakes  and 
enters  the  discussions  with  the  zeal  and 
fervor  of  a  new  member. 

LIST  OF   EXHIBITORS. 

.•\dreon  Manufacturing  Co.,  .American 
Brake  Co.,  American  Steel  Foundries, 
.\shton  Valve  Co.,  Crandall  Packing  Co., 
Crane  Co.,  The  Detroit  Lubricator  Co., 
Joseph  Dixon  Crucible  Co.,  Emery 
Pneumatic  Lubricator  Co.,  Garlock  Pack- 
ing Co.,  Gold  Car  Heating  Co.,  Greene 
Tweed  &  Co..  H.  W.  Johns-Manville  Co., 
The  Leslie  Co.,  Marvin  M.inufacturing 
Co.,  McQuay-Xorris  Manufacturing  Co., 
N'atlian  Manufacturing  Co.,  New  York 
.\ir  Brake  Co.,  New  York  &  New  Jersey 
Lubricant  Co.,  Pyle  National  Electric 
Headlight  Co..  Standard  Heat  &  \'entila- 
tion  Co..  L'niversal  Flexible  Packing  Co., 
The  L'nited  States  Metallic  Packing  Co.. 
Westiughouse  .Xir  Brake  Co.,  Guiliord  L. 
Wood. 


.\  commercial  traveler  on  arriving  at  a 
wayside  station  remarked  to  the  chief 
official :  "I  observe  your  service  has  im- 
proved." "Can't  see  it."  replied  the  sta- 
tion master  stoically.  "Oh !  I  can,"  said 
the  "commercial,"  "your  trains  are  able 
to   whistle   without   stopping  now.'' 
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Automatic   Tripping   Device. 

Ont  of  tin-  ^n.^t  important  devices, 
and  one  in  which  all  railroad  men 
should  be  interested  is  the  automatic  trip. 
Many  serious  acci<U-nts  have  occurred, 
due  to  tlie  engineer  running  by  a  danger 
signal.     These     accidents     will     continue, 


A  handle  similar  to  that  on  a  cut  out 
cock,  althougli  heavier,  is  so  placed  on 
the  trucks  of  the  cars,  that  same  hits 
against  a  projection,  placed  alongside  of 
the  track  and  controlled  by  the  signal,  if 
the  signal  is  at  danger.  The  striking  of 
this   handle   against   the   projection   causes 


K!( 


for  man  is  not  infallible,  unless  some 
means  are  provided  for  having  tlie  air 
brakes  set  automatically  if  the  train 
passes  into  the  danger  block.  Money 
saved    i^    moiu->-    rained,    and    there    is    no 


\'  sii.M'Kii  c.xs'i  iN<;.-;. 

better  way  t^i  help  increa^'  the  earnings 
of  a  railroad  than  to  cut  d-  wn  the  acci- 
dents which  many  times  ar-  very  costly. 
The  first  case  we  know  .  i  where  this 
automatic  setting  of  the  brakes  was  ac- 
complished, is  in  the  New  V   rk  ."^ubway. 


an  air  valve  to  .jpen.  releasing  the  air 
from  the  train  line  and  applying  the 
brakes  in  emergency. 

\\  iien  tlie  rennsybania  Railroad  built 
the  tunnels  under  the  Hudson  and  East 
Rivers  and  located  its  station  on  Man- 
hattan Island,  the  heart  of  New  York 
Chy,  everything  for  the  safety  of  its  pas- 
sengers was  considered.  The  latest  and 
best  in  signals  was  installed  and  more- 
over it  was  decided  to  use  the  automatic 
trip  to  reduce  to  a  minimum  all  possible 
chances  of  a  wreck  in  the  tunnels. 

A  trip  similar  to  that  used  in  the  sub- 
way was  contemplated,  but  tests  showed 
that  it  was  almost  impossible  to  design 
a  trip  of  this  form  which  could  stand  up 
to  the  hard  blows  whicli  would  result 
with  the  heavy  electric  trains  running  at 
over  sixty  miles  per  hour.  Moreover, 
the  projecting  handle  could  be  hif  easily 
by  flying  ballast  or  any  obstructions 
•along  the  track,  causing  an  unnecessary 
delay  to  the  train. 

Many  schemes  were  tried,  before  the 
present  arrangement  was  reached,  whicli 
lias  worked  out  extremely  satisfactorily. 
The  present  arrangeincnt  is  absolutely 
positive  and  the  parts  are  light,  not  caus- 
ing sluggish  operation.  w4iich  would  be 
the  result  if  heavy  parts  were  used.  It 
is  impossible  for  obstructions  to  operate 
the  valve  as  same  is  protected  by  guards 
as  will  be  explained   fitrther  on. 

The  location  of  the  air  valve,  the  loca- 
tion of  the  trip  and  construction  is 
shown  by  the  illustrations.  Fig.  1  shows 
the  location  of  the  air  valve  on  the  elec- 
tric   locomotives.     On    each   of   the   bogie 


trucks,  one  at  each  end  of  the  locomo- 
tive, are  placed  what  are  known  as  third 
rail  shoe  beams.  These  beams  are  car- 
ried on  bracket  arms  bolted  to  the  truck. 
On  the  beams,  wdiich  are  wooden,  are 
placed  the  third  rail  shoes,  used  to  col- 
lect the  electric  current  from  the  third 
rail,  for  operating  the  main  motors. 
The  emergency  air  valve  is  shown 
mounted  on  this  same  beam  at  the  ex- 
treme right. 

A  larger  view  of  this  valve  is  shown 
by  Fig.  2.  The  train  line  air  pressure  is 
brought  along  one  of  the  bracket  arms, 
holding  up  the  beam  and  is  connected  to 
the  valve  by  a  rubber  air  hose.  An  ex- 
amination of  the  mechanism  shows  two 
\'  shaped  castings  with  a  block  between 
them,  located  below  and  just  back  of  the 
front  part  of  the  air  valve  where  the  air 
pressure  is  admitted.  The  block  be- 
tween the  V  castings  is  very  light  and 
can  be  raised  vertically.  At  a  certain 
height  this  block  will  engage  with  a  stop 
and  any  further  travel  will  cause  the 
valve  to   open,   applying  the  brakes. 

The  trip  placed  alongside  of  the  track 
is  of  peculiar  shape.  When  the  signal  is 
in  the  danger  position  this  trip  stands  in 
the  position  shown  by  Fig.  3.  The  V 
shaped  castings  on  the  shoe  beam,  Fig.  2, 
will  hit  the  middle  tooth  of  the  trip,  ro- 
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tating  same  so  that  the  outside  tooth  will 
]iass  between  the  two  V  shaped  castings, 
inishing  the  block  up  and  opening  the 
air  valve,  stopping  the  train.  Springs 
are  placed  on  either  side  so  that  the  trip 
is  simply  pressed  down,  without  damage 
after  the  valve  has  been  opened,  as  the 
engine  passes  by. 

The  trip  is  mounted  on  the  square  rod, 
which  is  rotated,  putting  the  trip  in 
either   the    danger   or   the    clear   position, 


Juiic,  1913. 


RAILWAY   AND   LOCOMOTIVE  ENGINEERING. 


2.'1 


by  means  of  an  air  cylinder  protected  by 
the  iron  cover  shown  between  the  tracks. 
The  valve  admitting  air  to  this  cylinder 
is   interlocked   with    the    signal    which    is 


located  near  by.  Fig.  4  shows  the  trip  in 
the  clear  position.  All  parts  are  low- 
enough  so  that  the  mechanism  on  the 
show  beam  on  the  locomotive  passes  by 
without  interference. 

One  of  these  trips  is  located  on  eacli 
side  of  the  track  and  an  air  valve  is  lo- 
cated  on   each   side   of   the   locomotive. 


The  Electric  Tractor. 
Much  interest  is  being  shown  in  the 
electric  tractor  recently  turned  ouf  of  the 
Pennsylvania  Railroad  Company's  Juniata 
shops.  It  can  be  classed  as  the  most 
powerful  automobile  ever  built,  for  it  is 
intended  to  replace  string  teams  of  horses 
used  for  hauling  cars  over  railroad  tracks 


curves,  around  which  the  tractor  would 
be  required  to  operate  and  the  necessity 
of  driving  all  four  wheels  in  order  to 
secure  the  necessary  tractive  effort. 

As  the  appearance  indicates,  storage 
batteries  of  the  Edison  type,  weighing 
4,350  pounds  are  used,  which  supply 
power  to  two  electric  motors  of  appro.xi- 
niately  20  horsepower  each.  These  mo- 
tors are  geared  through  herringbone 
gears,  used  for  their  strength  and  quiet 
running  qualities. 

The  four-wheel  steering  arrangement 
allows  the  tractor  to  turn  in  a  circle  of  20 
feet  radius — the  trailing  wheels  tracking 
with  the  forward  wheels.  On  each  side 
of  the  cab.  within  easy  reach  of  the  ope- 
rator, there  is  a  brake  valvL,  that  controls 
the  operation  of  the  air  brake  apparatus. 
of  the  automatic  type,  air  being  supplied 
t'l  the  main  reservoir  by  a  motor  driven 
;.ir  compressor.  The  application  of  air 
acutates  a  system  of  equalizing  levers, 
operating  the  internal  expanding  brakes 
carried  by  the  wheels.  Air  brake  hose 
ccniplings  allow  the  use  of  air  on  the  cars 
t.    be  shifted. 

Tile  normal  drawbar  pull  of  the  tractor 
is  8.(100  lbs.  On  a  trial  test,  a  locomotive 
(if  tlie  Class  R  type  rated  at  21,500  draw- 
bar pull,  with  throttle  wide  open,  was 
pulled  backwards  several  feet  by  the 
tractor.  Following  are  some  of  the  prin- 
cipal  dimensions  and  characteristics : 

Length  over  couplers,  23  ft. ;  wheel 
base,  \2y2  feet ;  diameter  of  wheels  over 
tires.  5  ft.;  tread  of  wheels.  7  ft.;  width 
of  tires.  12  ins. ;  width  over  all,  8  ft.  4 
ins.;  height  over  all,  11  ft.  3  ins.;  weight, 
28.850  lbs.;  speed  (normal)  6  miles  per 
hour. 
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in  city  streets  for  delivery  to  local  indus- 
tries. 

Some  of  the  most  remarkable  features 
of  this  tractor  are  that  it  drives,  steers, 
and  brakes,  on  all  four  wheels.  The  de- 
velopment of  these  features  was  made 
necessary  on  account  of  the  short  radius 


The  Transformer. 
The  transformer  used  so  commonly  at 
the  present  day  in  connection  with  elec- 
trical energy  js  very  simple  in  construc- 
tion. One  can  hardly  pass  along  the 
streets  without  noticing  them  either  on 
the  poles  of  the  lighting  company  or  on 


the  houses  usmg  electric  power  for  lights. 

The  principle  of  the  transformer  was 
discovered  Ly  Faraday.  Among  some  of 
his  earliest  experiments  he  took  an  iron 
ring  about  8  inches  in  diameter  and 
wound  upon  it  two  insulated  coils  of 
wire,  on  opposite  quarters,  each  of  many 
turns.  He  found  if  one  coil  was  con- 
nected to  a  battery  circuit,  that  when  the 
current  was  tui.ned  on  or  off  a  current 
was  generated  in  th?  other  coil,  although 
the  two  were  in  no  way  connected  to 
gethcr. 

The  current  in  the  second  coil  was  an 
induced  current  and  was  formed  by  the 
change  in  the  lines  of  force  passing 
through  the  coil.  What  do  we  mean  by 
the  lines  of  force.  Namely,  this :  The 
battery  current  .tends  to  magnetize  the 
iron  ring  and  this  magnetism  or  lines  of 
force  circulates  in  the  iron,  .\fter  the 
current  is  turned  onto  the  coil  it  takes  a 
certain  fraction  of  a  second  for  it  to 
reach  a  full  constant  value  due  to  the 
lines  of  force  rising  from  zero  to  full 
value,  depending  on  the  diameter  of  the 
iron  and  the  amount  of  current  in  the 
coil.  Also  when  the  current  is  turned  off 
if  takes  a  certain  time  for  the  magnetism 
to  die  down  to  zero.  It  is  this  change  of 
magnetism  in  the  iron  that  induces  the 
current  in  the  second  coil.  While  the 
current  is  constant  in  the  first  coil  no 
current  will  be  induced  in  the  second  coil, 
and  it  is  this  fact  which  explains  why 
transformers  are  used  with  alternating 
currents  only  and  not  with  direct  currents. 
The  latter  are  constant  in  valu.°.  whereas 
the  former,  as  the  name  signifies,  changes 
or  alternates  from  zero  to  maximum  value 
and  back  to  zero  again  all  in  a  fraction  of 
a  second.  Therefore  with  alternating 
current  connected  to  the  first  coil  there 
would  be  a  continual  change  in  the  mag- 
netism or  lines  of  force  and  current 
would  be  induced  in  the  second  coil. 

The  transformer  of  today  is  as  simple 
ir  principle  as  the  above  explanation.  Of 
course  the  iron  ring  has  been  replaced  by 
a  more  elaborate  iron  core  and  the  few 
turns  of  wire  replaced  by  a  more  eco- 
nomical and  efficient  winding .  but  we 
have  the  iron  and  the  two  wimlinys  which 
are  in  no  way  connected. 

Another  principle  is  that  the  ratio  of 
the  number  of  turns  around  the  iron  of 
each  coil  determines  the  ratio  of  the  cur- 
rent and  voltage.  For  instance,  if  we  say 
one  coil  has  100  turns  and  the  other  200 
turns,  then  if  .in  electric  circuit  of  5(j 
volts  and  75  ampere';  is  connected  to  the 
first  coil  we  will  have  100  volts  on  the 
second  coil  and  37' i  amperes.  That  is. 
the  voltage  is  directly  as  the  number  of 
turns  and  the  current  inversely  as  the 
number  of  turns. 

The  transformer  is  an  esprcially  im- 
portant piece  of  electrical  .ipparalus.  for 
by  its  use  it  is  possible  to  -end  out  elec- 
tric power  at  high  voltace.  up  to  110,000 
\<^>!if  and  then  step  or  tr.Tn-frrni  it  down. 
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Mallet  Compound  Locomotives  for  the  NorfolK  and  Western 


liMciiM^c  use  lA  .Mallei  Likiiinolives  has 
been  made  by  the  .\orteilk  &  Western 
Railway  in  connection  with  its  operating 
policy  in  the  development  of  heavier  train 
units.  In  May,  1910.  this  road  put  inli.i 
service  ten  Mallet  locoiuotives.  live  of 
v.-hich  were  of  the  0-8-8-0  type  and  I'lve 
of  the  2-S-8-2  type.  These  locomotives 
have  demonstrated  the  possibilities  of  in- 
creasing efficiency  and  economy  of  opera- 
tion by  means  of  the  great  savings  in- 
volved  by   incre.ised   train   tonnage. 

The  development  of  the  Mallet  locomo- 
tive in  the  past  twi.i  years  has  shown  that 
with  the  addition  of  trucks  increased 
boiler  cai)acity  may  be  obtained,  thereby 
greatly  increasing  the  sustained  capacity 
of  the  Icjcomotive.  which  is  especially  im- 
portant in  connection  with  road  as  distin- 
guished from  pusher  service. 

The  Norfolk  &  Western  officials,  co- 
operating with  the  builders,  after  care- 
fully considering  this  development  in  the 
light   nf  the   experience  of  this  and   other 


With  the  helii  mI  a  pusher  service  on  this 
ten  mile  1.0  per  cent,  grade  these  Mallets 
have  increased  the  train  tonnage  from 
-'.800  to  4,000  tons. 

1  he  remaining  twenty  of  the  new  2-6-6-2 
type  -Mallets  are  being  operated  in  road 
service  on  the  west  end  of  the  Norfolk 
division,  between  Roanoke  and  Crewe,  a 
distance  of  130  miles.  On  account  of 
especially  favorable  terminal  as  well  as 
road  facilities,  these  -Mallets  arc  doing 
their  best  work  rin  this  division. 

Before  the  installation  of  these  Mallets 
the  tonnage  on  this  division  was  handled 
by  4-8-0  type  locomotives,  having  a  total 
weight  of  260,000  pounds,  220,000  pounds 
being  on  drivers,  and  having  a  tractive 
effort  of  52.500  pounds.  Leaving  Roanoke 
with  a  3.500  ton  train,  wdiich  was  the  rat- 
ing, two  of  thest'  4-8-0  type  engines  were 
at  the  head  end.  -\t  Bonsack  a  4-8-0  type 
engine  was  put  liehind  the  train  to  push 
It  to  Blue  Ridge.  .\t  Blue  Ri.lge  the 
helper   was  cut  "ut   and   returned   lit^ht   tn 


nules  IS  made  up  ol  lirokeu  grades  but 
includes  a  0.5  per  cent,  grade  8  miles  long. 
-At  Phoebe  the  lead  4-8-0  type  engine  is 
cut  ofT  and  w-aits  for  a  westbound  empty 
train,  helping  as  a  double-header  back  to 
Roanoke.  From  Phoebe,  therefore,  the 
one  Mallet  or  through  engine  hauls  the 
train  to  Crewe,  a  distance  of  59  miles  of 
broken  grade,  with  the  exception  of  the 
16  miles  from  Farmville  to  Burkeville. 
This  16  miles  is  made  up  of  a  continuous 
grade  of  0.45  per  cent,  and  a  4-8-0  type 
engine  is  used  here  as  a  pusher. 

This  means  that  on  the  Radford  division 
train  loads  have  been  increased  43  per 
cent,  and  on  the  Roanoke  division  43  per 
cent.  Fifty-seven  locomotives  have  been 
supplanted  by  these  forty  Mallets,  and  a 
reduction  of  25  per  cent,  has  been  effected 
ir.  the  number  of  freight  trains  operated 
o\  er  the  divisions. 

Details  include  the  latest  knowdedge  in 
locomotive  engineering,  improvements  in 
design  and  the  application  of  fuel  saving 
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roads,  produced  the  2-6-0-2  type  Mallets 
herewith  illustr.ited.  IV.rty  of  these  Mal- 
lets were  delivered  by  the  .Xmerican  Loco- 
motive Company  durmg  1912  and  forty 
more  are  now  under  order.  It  is  inter- 
esting to  note  the  extension  of  the  use 
of  Mallet  locomotives  in  road  service  on 
this  road,  where  conditions  are  especially 
favorable 

In  orderin'.i  this  e(|.u|jiui-nt.  it  was  the 
purjiose  of  th'-  Norfolk  S:  Western 
officials,  not  s..  much  to  ilispeiisc  with 
the  pusher  service,  as  to  increase  the  m.ixi 
ii.uiu  train  load  over  the  rlivision, 

( )n  the  I'ocaliontas  ibvision.  between 
Eckman  and  Blnellcld.  five  0-8-8-0  type, 
five  2-8-8-2  type,  and  fif|.  .n  of  the  new 
2-6-6-2  type  Mallets  are  '..  lui;  operated 
in  both  head  end  and  pusli-  •■  service. 

*ln  the  Kad.ford  division,  between  lilne- 
field  and  Roanoke,  live  of  l'"  new  2-6-6-2 
type  Mallets  are  being  opi:itei|  in  road 
service  This  division  is  lo-  miles  long 
and  includes  a  forty  mile  gr,,  i^-  of  0,4  per 
cent,  and  a  ten  mile  grade  of  10  per  cent. 


Bonsack  to  await  another  eastbound  train. 
From  Blue  Ridge  the  3,500  ton  train,  with 
the  two  engines  in  the  lead,  proceeded  to 
Phoebe,  .\t  riioebr  tlie  lead  engine  was 
cut  out  and  the  train  ,iud  the  one  engine 
continued  to  Crewe.  The  one  4-8-0  type 
engine  readily  hauled  the  3. .500  ton  train 
over  this  portion  of  the  road,  except  at 
I'armville  it  was  assisted  over  the  short 
grade  bv  another  4  8  ()  type  engine. 

-\t  iiresent,  starting  out  from  Roanoke 
with  .1  5,000  ton  ir.un.  one  of  these  Mallets 
i:,  in  the  lead,  double-headed  by  a  4-8-0 
type  locomotive.  These  two  engines  pull 
the  train  from  Roanoke  to  Bonsack,  a  dis- 
tance of  9  miles  made  up  of  broken  grades. 
.\t  Bonsack  another  of  these  Mallets  is 
put  behind  the  train  and  pushes  it  t^i  Blue 
Ridge,  a  distance  of  6  miles.  From  Bon- 
sack to  I'.Iue  Ridge  there  is  a  ruling  grade 
of  1.2  per  cent.  .\t  Blue  Ridge  the  iiushcr 
cuts  out  and  returns  to  Bonsack  liglit. 
I'roiu  lilue  Ridue  the  two  engines  in  the 
le.ad  haul  the  tr.iin  lo  Phoebe,  a  distance 
of   .s6   miles    from    Bdue    Ridge.     This   .^6 
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.American    Locomntivc    Company.    Bviilders. 

devices.  One  of  the  principal  features  of 
ii:terest  lies  in  the  boiler  construction. 
The  boiler  incorporates  a  combustion 
chamber  78  inches  long.  This  allows  the 
lirebo.x  to  be  brought  back  of  the  rear 
driving  wdieels,  thereby  making  it  possible 
to  obtain  a  good  depth  of  throat  sheet, 
without  excessively  increasing  the  length 
of  tubes.  -As  a  result  a  throat  sheet 
1S-1/I6  inches  deep  is  obtained  with  a 
tube  length  of  24  feet.  Hi.gh  temperature 
superheat,  fire  brick  arch,  together  with  a 
combustion  chamber  7i^  inches  long,  should 
give  great  economy  in  operation,  b'ifteen 
engines  were  eipiipiied  with  Walschaert 
and  twenty-five  with  Baker  gear.  All 
these  engines  have  .Street  stokers.  Re- 
versing is  effected  by  means  of  the 
builders'  hydro-pneumatic  reversing  gear. 
This  reversing  gear  n(^t  only  renders  the 
operation  of  the  engine  easier  than  that 
of  the  ordinary  simple  engine,  but  allows 
the  use  of  steam  with  full  throttle  and 
cut  off  arranged  at  the  most  economical 
point.     The  builders'   latest   style  of  out- 
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side  bearing  trailing  truck  was  applied. 
This  truck  was  also  used  on  the  Chesa- 
peake &  Ohio  Mallets  and  is  similar  in 
design  to  that  successfully  applied  to  a 
number  of  recent  Pacific  type  locomotives. 
With  the  exception  of  the  case  above 
mentioned,  the  type  of  leading  and  trailing 
trucks  applied  to  Mallet  locomotives  by 
the  American  Locomotive  Company  has 
been  the  radial  swinging  bolster  type  with 
journals  inside  of  wheels.  The  outside 
bearing  truck  used  gives  a  wider  support- 
ing base  and  tends  to  add  to  the  stability 
of  the  locomotive. 

American  Locomotive  Company's  sys- 
tem of  compounding,  including  intercept- 
ing valve,  was  also  applied.  With  this 
system  of  compounding,  it  is  possible  to 
increase  the  power  of  the  engine  about 
20  per  cent,  at  critical  moments,  by  ad- 
mitting live  steam  to  all  cylinders.  At 
the  same  time,  the  intercepting  valve  so 
controls  the  pressure  of  the  live  steam 
entering  the  receiver  pipe,  that  equal  work 
ir-  done  in  all  four  cylinders. 

Outside  of  the  features  above  men- 
tioned, the  design  in  general  follows  tlio 
builders'  standard  practice. 

The  following  dimensions,  weights  and 
ratios  of  the  new  2-6-6-2  type  locomotive- 
might  be  interesting: 

Type  of  locomotive,  2-6-6-2 ;  service, 
freight;  cylinders,  22  and  35  x  32  ins.; 
tractive  power,  working  compound, 
72,800. 

Boiler — Type,  conical  connected  ;  work- 
ing pressure,  200  lbs.;  diameter,  F.  S3".-i 
ins. ;   B.  96  ins. 

Fire  Box— Length,  lOSj^  ins.;  widtli 
96'/8  ins.;  grate  area,  72,2  sq.  ft.;  fuel, 
soft  coal;  tubes,  number,  243,  2'4  ins.; 
36,  5^  ins. ;  length,  24  ft.  0  ins. ;  combus- 
tion chamber,  78  ins. 

Heating  Surface — Firebox,  343  sq.  ft. ; 
tubes.  4,655  sq.  ft. ;  arch  tubes,  25.4  sq.  ft. ; 
total,  5,023.4  sq.  ft. ;  superheater,  995  sq. 
ft. 

Driving  Wheels — Diameter,  56  ins. ; 
journals,  10  x  12  ins. 

Truck  Wheels — Diameter,  front,  30  ins.; 
journals,  6  x  10  ins.;  diameter,  back,  44 
ins.;  journals,  8  x  14  ins. 

Wheel  Base— Driving,  10  ft.  0  ins. ; 
rigid,  10  ft.  0  ins.;  total  engine,  48  ft.  10 
ins.;  total  engine  and  tender,  79  ft.  2'/j 
ins. 

Weight  on  driving  wheels,  337,300  lbs. ; 
total  engine,  405,000  lbs. ;  total  engine  and 
tender,  563,000  lbs. 

Tender  Wheels — Diameter,  33  ins. ; 
journals,  5^  x  10  ins 

Capacity — Water,  gallons.  9,000. 

Capacity — Coal,  tons,  14. 


Narrow  Gauge  Steel  Hopper  Cars 


Among  the  great  engineering  enter- 
prises contemplated  is  the  construction  of 
a  ship  canal  connecting  the  Firths  of 
Forth  and  Clyde  in  Scotland.  It  will  be  a 
stupendous  undertaking  and  has  been 
promised  the  financial  support  of  the 
British  government. 


The  Pressed  Steel  Car  Company 
recently  turned  out  at  its  Pittsburgh  plant 
a  lot  of  narrow  gauge  hopper  cars  for 
the  East  Broad  Top  Railroad  &  Coal 
Company  for  operation  between  Mt. 
Union,  Pa.,  and  Orbissonia,  Pa.,  these  be- 
ing the  only  all  steel  narrow  gauge  hop- 
per cars  in  use  on  any  of  the  railroads 
of  the  United  States.  These  cars  are 
for  carrying  coal  from  the  mines  to  the 
main  line  of  the  Pennsylvania  Railroad 
at  Mt.  Union  and  they  have  proven  to 
be  superior  to  the  wooden  cars  which 
have  previously  been  used  on  account 
of  the  greater  carrying  capacity  and  de- 
creased cost   of  maintenance. 

The  cars  are  60,000  lbs.  capacity,  built 
for  3  ft.  gauge  track,  and  weight  about 
20,700  lbs.  each ;  distributed  12,000  lbs.  to 
the  body  and  8,700  lbs.  to  the  trucks.  Based 
on  the  average  amount  of  coal  being 
loaded   in   these  cars  the   ratio  of  paving 


Type ;  Brake  Beams,  Pressed  Steel  Chan- 
nel Typer  Brake  Shoes,  Spear  &  Miller 
steel  back;  Journal  Bearings,  per  P.  S.  C. 
Co.  Spec.  J-2-b;  Journal  Wedges,  Mall. 
Iron. 

DETAILS    OF    BODY    CONSTRUCTION. 

The  body  bolsters  arc  built  integral 
with  underframe  and  each  bolster  consists 
of  one  !4  in.  O.  H.  S.  web  plate  with 
n.allcable  iron  center  brace  and  reinforced 
at  top  with  a  flange  and  the  floor  of  car. 
and  at  the  bottom  with  a  12  x  ^^  in.  plate 
and  3  x  3  x  5/16  in.  rolled  angles.  There 
is  one  cross  bearer  located  across  center 
of  car  made  of  angles  and  3/16  in.  plates. 
The  car  is  equipped  with  four  doors  lo- 
cated near  center  of  car  and  made  of 
3/16  in.  pressed  steel  reinforced  by  flanges 
and  channels.  The  doors  are  operated 
by  the  "Lind"  door  gear,  the  operating 
shaft  beint;  2  ins    in  diameter      Thi>  fr.nr 


.V.\RR()\V  G.M'GE   STEEr.  HOPPER  C.\RS     FOR  THE  E.SST  BRO.\D  TOP  R.\n.R(. 
&  COAL  COMPANY. 


height  to  total  weight  of  car  when  loaded 
is  7il^  per  cent. 

The  general  dimensions  of  the  car  are 
;.s   follows : 

Length  inside,  25  ft.  7  ins. ;  w-idth  in- 
side, 7  ft.  6  ins. ;  width  over  side  stakes. 
8  ft.  f^  in. ;  length  over  striking  plates, 
27  ft.  4^  ins. ;  height  from  rail  to  under- 
face  of  body  side  bearings,  1  ft.  10}^  ins. ; 
height  from  rail  to  center  of  coupler,  2  ft. 
2  ins.;  distance  center  to  center  of  trucks, 
18  ft.  4  ins.;  height  from  rail  to  top  of 
body,  8  ft.  6  ins. ;  height  from  rail  to  top 
of  brake  mast,  8  ft.  llyi  ins.;  length  of 
drop  doors  in  clear,  3  ft.  \%  ins.;  width 
of  drop  doors  in  clear,  2  ft.  6  ins. 

The  various  items  of  specialties  with 
which  the  cars  are  equipped  arc  as  fol- 
lows : 

Air  Brakes,  Westinghousc  Schd  KD-812; 
Side  Bearings.  Pressed  Steel  Body  and 
Mall.  Iron  Truck;  Draft  Rigging,  Miner; 
Trucks,  Arch  Bar  Type;  Axles,  ().  H.  S. 
with  4  x  7  in.  journals;  Spring  Planks, 
12  in.  Pressed  Channel,  5/16  in.  thick; 
Truck    Bolsters,    Pressed    Steel    Bathtub 


diagonal  braces  extending  between  bol- 
sters and  end  sills  are  made  of  3'/2  x  3'/i 
X  li  in.  rolled  angles.  The  end  sheets 
are  '/4  in.  thick,  reinforced  at  top  and 
bottom  with  a  flange ;  the  floor  sheets  are 
3/16  in.  thick  and  the  side  sheets 
3/16  in.  thick,  reinforced  at  top  by  a  3  x 
3  X  3/16  in.  rolled  angle,  and  at  bottom 
by  a  3  X  3  X  ',4  in.  angle  and  vertically 
with  seven  stakes  of  3/'6  in.  pressed  steel. 
The  two  center  sills  are  made  of  10  in. 
20  lb.  channels  and  extend  between  bol- 
sters, being  tied  together  and  reinforced 
at  top  with  a  15'j  x  '4  in.  plate,  3  11.  9' j 
in.  long  over  each  bolster.  The  dr.iit 
sills  are  also  10  in.  20  lb.  channels  extend- 
ing from  end  of  car  to  about  2  ft.  back 
of  bolster.  The  end  sills  are  6  in.  8  lb. 
channels  and  sub  end  sills  are  'j  :;i. 
pressed  steel,  reinforced  at  top  and  bot- 
tom with  flanges  and  at  coupler  opening 
with  O.  l\.  S.  striking  plate  to  which  is 
bolted  the  coupler  carrier  made  of  i'j  x 
i','i  -^  }i  in-  rolled  angle.  The  side  sills 
:ire  6  in.  8  lb.  channel  extending  from 
bolster  to  end  sill. 
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Items  of  Personal  Interest 


Mr.  M.  H.  l'"arrell  has  been  appointetl 
shop  foreman  on  the  Western  Alleghany 
at  Kayler,  Pa. 

Mr.  H,  E.  Myers  has  been  appointed 
shop  superintendent  of  the  Lehigh  X'alley 
shops  at   Packerton,   Pa. 

Mr.  L.  E.  Wingfield  has  been  appointed 
ma.stcr  mechanic  of  the  Arkansas  Central 
with  office  at  Pan's,  Ark. 

Mr.  Win.  H.  Sloat  has  been  appointed 
master  mechanic  on  the  Dayton  &  Union, 
with  office  at  Dayton,  Ohio. 

Mr.  W.  P.  Davis  has  been  appointed 
master  mechanic  on  the  New  York  Cen- 
tral Lines  at  Brewster.  N.  Y. 

Mr.  R.  C.  Ross  has  been  appointed  act- 
ing master  mechanic  on  the  \'era  Cruz 
Terminal  at  Vera   Cruz.  V.   C. 

Mr.  E.  Fuller  has  been  appointed  mas- 
ter mechanic  on  the  Augusta  Southern, 
with  office  at  Charleston.  S.  C. 

Mr,  Joseph  Pollock  has  been  appointed 
master  mechanic  on  the  Jefiferson  & 
Xurlhwestern   at  Jefferson.   Te.x. 

Mr.  P.  Ryan  has  been  appointed  round- 
house foreman  on  the  Intercolonial  Rail- 
way of  Canada  at  Chaudiere  Jet.,  Que. 

Mr.  F.  O.  Peeples  has  been  appointed 
master  mechanic  of  the  Ohio  River  & 
Western,  with  office  at  Zanesville,  Ohio. 
Mr.  S.  R.  Mathes  has  been  appointed 
general  foreman  on  the  Atlanta,  Birming- 
ham &  .Atlantic  shops  at  Manchester,  Ga. 
Mr.  J.  J.  Romkine  has  been  appointed 
locomotive  foreman  of  the  Inverness 
Railway  &  Coal  Company  at  Inverness, 
X.  S. 

Mr.  J.  II.  Green  has  been  appointed 
master  mechanic  of  the  Halifax  & 
Southwestern,  with  office  at  Bridgewater 
\.  S. 

Mr.  R.  A.  Bellingham  has  Ijeen  ai>- 
pointed  master  mechanic  of  the  .\palach- 
icola  Xorthern,  with  office  at  Port  St. 
Joe,  Fla. 

Mr.  T.  L.  Carr  has  In-en  appointed 
road  foreman  of  engines  of  the  Pennsyl- 
vania Lines  West,  with  office  at  Louis- 
ville.  Ky. 

Mr.  J.  A.  Read  has  been  a]. pointed  gen- 
eral foreman  of  the  locom.itive  depart- 
ment on  the  Georgia  Southern  &  Florida. 
at   Macon,   Ga. 

Mr.  H.  R  Warnock  ha,  been  pro- 
moted to  the  position  of  mas-.ir  mechanic 
ot  the  Monongahela,  with  ofV  ,  .a  South 
Brownsville.    Pa, 

Mr.  P.  J.  (lark  has  been  ;iiJi)oinled 
superintendent  of  motive  pov  i  of  the 
(icorgia,  I'lorida  &•  ,Mabama.  ■.  itli  office 
at    Bainbridge,   Ga, 


Mr,  John  Sutherland  lias  been  ap- 
pointed master  mechanic  of  the  Iowa  & 
Illinois  at  Clinton,  Iowa,  He  succeeds 
Mr.  J.  F.  Greenleaf, 

Mr,  J,  F.  .Ashworth  has  been  appointed 
master  mechanic  of  the  Tennessee  Val- 
ley, with  office  at  Oneida,  Tenn.  He  suc- 
ceeds Mr,  G,  F.   W  hillock, 

Mr,  Charles  Boertman  has  been  ap- 
pointed superintendent  of  the  Pere  Mar- 
quette shops  at  Saginaw,  Mich,  He  suc- 
ceeds  .Mr,   George   Hilferink, 

Mr,  C.  E,  Magee  has  been  appointed 
master  mechanic  of  the  Gulf  &  Sabine 
River,  with  office  at  Fullerton,  La.  He 
succeeds   Mr,   C.   T,    Harrop, 

Mr.  F.  A.  Husse.v  has  lieen  appointed 
road  foreman  of  engines  of  the  Boston 
division  of  the  Boston  &  .Albany,  with 
office  at   Beacon   Park,   Mass. 

Mr.  J,  N.  Weaver  has  been  appointed 
road  foreman  of  engines  on  the  Balti- 
more &  Ohi(.,  with  office  at  New  Castle 
Jet,    (P,   O.    .Mahmmtocon),   Pa, 

Mr,  T,  H,  McLeod  has  been  appointed 
master  mechanic  of  the  Canadian  North- 
ern, with  office  at  Parry  Sound,  Ont, 
He  succeeds  Mr,   C,  L,   Webster, 

Mr,  Herbert  Reid,  formerly  night  fore- 
man of  Winnipeg  shops  of  the  Canadian 
Pacific  Railway,  has  been  a'ppointed  loco- 
motive foreman  at  St,  Ignace,  Mich, 

Mr,  J,  F,  McLean  has  been  appointed 
master  mechanic  of  the  Kansas  City 
Southern,  with  office  at  Pittsburg,  Kan, 
He   succeeds    Mr,    G.    !■".    Wieseckel. 

Mr.  J.  R,  lidwards  has  been  appointed 
general  inspector  of  motor  cars  on  the 
Lehigh  Valley,  He  will  report  to  the 
Engineers'   office   at    Hetblehem,    Pa, 

Mr,  George  H,  Roberts,  formerly  shop 
foreman  at  the  Long  Island  shops,  has 
accepted  the  position  of  shop  foreman  on 
the  Lehigh   Valley  at   Cortland.   N,   ^■. 

Mr,  Howard  P,  Pcjrter  has  been  ap- 
pointed superintendent  of  motive  power 
and  equipment  of  the  Fast  Jordan  & 
Southern,  with  office  at  I-'ast  Jordan, 
Mich, 

Mr,  William  II  I  )y,r  has  been  ap 
pointed  master  mcili.inic  of  the  Geor.uia  &: 
Florida  Ry,.  with  hcadquartrrs  al  Douglas. 
Ga,,  succeeding  .Mr,  1-',  ('.  11,-iiise.  assigned 
to  other  duties. 

Mr.  G.  F.  Wieseckel  has  been  appointed 
master  mechanic  of  the  middle  and  east- 
ern divisions  of  the  Western  Maryl.and 
railway,  succeeding  .Mr.  W.  J.  Itingley, 
assigned  to  other  duties. 

Mr.  G,  II,  Matthews  has  been  appoint- 
ed   foreman   of   shops   on   the    Chicago   & 


North  Western  at  Green  Bay,  Wis,,  and 
Mr.  W.  P,  Ramer,  foreman  of  shops  on 
the  same   road  at   Tracy,   Minn, 

Mr.  A,  C,  Breisch  has  been  appointed 
master  mechanic  on  the  Chicago,  Rock 
Island  &  Pacific  at  .Armourdale,  Kans., 
and  Mr,  J,  C.  Rhodes  has  been  appointed 
to  a  similar  position  on  the  same  road  at 
Fstherville,    la. 

Mr.  C,  L,  Bunch  lias  been  appointed 
general  foreman  on  the  Southern  at 
Spencer,  .\.  C. ;  Mr.  Wm.  B,  Skipworth, 
general  foreman  at  Columbus.  Ga„  and 
Mr.  H.  J,  Heilig,  road  foreman  of  en- 
gines at  Greensboro,  .X,  C„  all  on  the 
Southern    Railway. 

Mr,  Chas,  R,  W  estcott  has  been  elected 
as  secretary  and  treasurer  of  the  M.  C. 
E.  Company.  Mr,  Westcott  is  a  railroad 
man  of  long  experience,  and  has  been  con- 
nected in  an  official  capacity  with  the 
Erie,  Southern.  Illinois  Central,  and 
other  railroads,  and  is  a  high  authority  in 
railway  specialties. 

Mr.  Louis  Gaul  has  l)een  appointed  lo- 
comotive foreman  on  the  Great  Northern 
at  Delta.  Wash.;  Mr.  J.  P.  Murtinger, 
locomotive  foreman  at  Casselton,  S.  D, ; 
Mr.  Robert  Smith,  locomotive  foreman 
at  Leavenw..rtb,  Wash.;  .Mr,  Ralph 
Yeaton,  locomotive  f,. reman  at  Garret- 
son,  S.  D.,  and  Mr.  il.  F,  Woodward,  car 
foreman  at  Havre,  Mont,,  all  on  the  Great 
Xorthern. 

Mr.  Charles  .\.  Lindstrum,  formerly 
chief  engineer  of  tin-  Pressed  Steel  Car 
Company,  has  lieen  appointed  assistant 
to  the  president,  with  office  in  the  Farm- 
ers' Bank  Building.  Pittsburgh,  Pa.  Mr, 
B.  D.  Lockwood  has  been  appointed  chief 
engineer.  Mr.  J,  !■,  Streib  has  been  ap- 
pointed assistant  chief  engineer,  and  Mr, 
Felix  Koch  has  been  appointed  mechan- 
ical engineer  witli   ilu-  same  company, 

.Mr,  B,  L,  Davis  has  been  appointed 
general  foreman  ,  m  the  Chesapeake  & 
Ohio  at  Peru,  hi.l  ;  ,Mr.  C,  C,  Gigley, 
general  foreman  al  Siimmitt,  Ohio;  Mr. 
W.  R,  Xoll.  general  foreman  at  Cane 
Fork,  W,  V'a, :  Mr,  Jos,  Pack,  general 
foreman  at  11,  \',  Tower,  Ind,  ;  Mr,  W. 
L.  Wilson,  general  foreman  at  Peru.  Ind.; 
Mr.  J,  B,  Carter,  foreman  of  the  car  de- 
partment at  Ihintin.titiin.  W.  V'a,;  Mr, 
D.  T.  Fvans.  road  foreman  of  engines  at 
Covington.  Ky,,  and  .Mr  J,  W.  Fnbroek, 
road  foreman  .-f  eimmcs  at  Cane  Fork, 
W.   Va„  all  on   tin-  Chesapeake  &  Ohio. 

.Mr,  Robert  W.  Hell  has  been  appointed 
general  superintendent  of  motive  power 
of  the  Illinois  Central,  with  headquarteri 
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at  Chicago,  111.  He  succeeds  Mr.  Mor- 
gan K,  Barnum,  resigned.  Mr.  Joseph 
H.  Xash  has  been  appointed  superin- 
tendent of  motive  power,  on  the  same 
road,  on  the  lines  north  of  the  Ohio  river, 
and  Mr.  Frank  B.  Barclay  has  been  ap- 
pointed superintendent  of  motive  power 
on  the  same  road  on  the  lines  soinh  of 
the  Ohio  river.  Mr.  Xash's  hcadr|uartcrs 
are  at  Chicago,  and  Mr.  Barclay's  at 
Memphis.  Tenn.  Messrs.  Bell  and  Bar- 
elay  are  also  appointed  to  similar  posi- 
tions on  the  Yazoo  &  Mississippi  Valley 

Mr.  C.  A.  Seley.  the  celebrated  nicchan 
ical  engineer  of  the  Chicago.  Rock  Island 
&  Pacitic,  has  resigned  and  entered  a 
manufacturing  business.  Mr.  Seley  has 
been  regarded  as  among  the  ablest 
mechanical  engineers  in  the  country,  and 
it  has  long  been  to  us  a  mystery  why  he 
was  not  called  to  a  higlier  position,  for 
which  he  was  eminently  fitted.  He  ha.'- 
taken  a  lead  in  the  technical  associations 
and  has  been  for  several  years  a  memlicr 
of  the  Executive  Committee  of  the  Rail- 
way Master  Mechanics'  Association,  hi^ 
election  to  that  honor  having  licen  iikuU 
by  men  well  able  to  appreciate  his  abili- 
ties. Mr.  Seley  was  at  one  time  a  favorite 
contributor  to  Railw^-\v  .\nu  LrcoMOTivi: 
Engineering  and  our  readers  regretted 
very  much  when  pressing  professional 
business  deprived  our  pages  of  his.  Mr. 
,-eley's,   interesting  articles. 

Mr.  J.  \V.  G.  Brewer,  formerly  super- 
intendent of  shops  of  the  Baltimore  & 
Ohio,  at  Mount  Clare,  has  been  promoted 
to  assistant  district  superintendent  of 
motive  power,  with  office  at  Baltimnre. 
Md.  Mr.  P.  ConifF,  formerly  master  me- 
chanic at  Cumberland,  succeeds  Mr 
Brewer  as  superintendent  of  shops  at 
Mount  Clare.  Mr.  F.  R.  Stewart,  for- 
merly master  mechanic  of  the  Riverside 
shops,  Baltimore,  has  been  transferred 
to  Cumberland,  succeeding  Mr.  Coniflf. 
Mr.  J.  Kirkpatrick.  formerly  master  me- 
chanic at  Newark.  Ohio,  has  succeeded 
Mr.  Stewart  as  master  mechanic  at  River- 
side shops.  Mr.  J.  F.  Bowden.  formerly 
master  mechanic  at  Garrett.  Ind.,  has  suc- 
ceeded Mr.  Kirkpatrick  as  master  me- 
chanic at  Newark.  Ohio.  Mr.  1".  W. 
Rhuark.  formerly  master  mechanic  at 
Lorain,  Ohio,  has  succeeded  Mr.  Rowden 
as  master  mechanic  at  Garrett.  Ind..  and 
Mr.  J.  .\.  .Anderson,  formerly  general 
foreman  at  Lorain,  Ohio,  has  been  pro 
motcd  to  master  mechanic  at  the  same 
place,  succeeding  Mr.  Rhuark. 

Mr.  David  F.  Crawford,  the  presi<lent 
of  the  American  Railway  Master  Me- 
chanics' Association,  joined  the  organiza- 
tirm  in  1900  and  has  been  noted  as  a  hard 
working  member.  Mr.  Crawford  has  .cone 
through  a  remarkably  fine  training  tor  a 
high  position  in  railroad  service.  He  was 
educated  at  the  Pennsylvania  Military 
Academy,  then  went  through  the  appren- 
tice course  at  .\ltoona.     His  first  promo- 


tion was  to  be  inspector  of  the  tests  de- 
partment of  the  Pennsylvania  Railroad, 
then  assistant  master  mechanic,  which 
led  him  to  the  position  of  assistant  super- 
intendent of  motive  power ;  finally  sui)er- 
intcndent  of  motive  power  of  tlie   Penn- 


sylvania   lines    west    of    Pittsburgh,    the 
place  he  now  fills. 

Mr.  C.  K.  Fuller,  the  president  of  the 
Master  Car  Builders'  .'\ssociation,  began 
his  railroad  career  as  draftsman  with  the 
Vandalia  in  1S80.  In  1889  he  was  ap- 
pointed  general    foreman   of  the    Hornell 


C.    K.    FULLER. 
Prcsi.knl.   M.  C.  B.  Associ.ilion. 

shops  on  (he  Erie.  In  1890  he  was  made 
master  mechanic  of  the  New  York  divi- 
sion of  the  Erie.  In  1892  he  was  ap- 
pointed superintendent  of  motive  power 
of  the  Central  Vermont,  with  office  at  St. 
.\lbans,  \'t.  He  returned  to  the  Erie  in 
1901,  as  assistant  mechanical  superintend- 


ent. In  1903  he  was  appointed  superin- 
tendent of  motive  power  of  the  Chicago 
&  .Mton,  and  in  1908  he  entered  the 
service  of  the  Union  Pacific,  and  after 
serving  for  some  time  as  superintendent  of 
motive  power,  he  was  appointed  assistant 
general  manager,  which  position  he  still 
holds. 


Pennsylvania   Veterans    Meet   and 
Rejoice. 

1  here  is  a  great  deal  of  social  spirit 
.imong  the  older  employees  of  the  Penn- 
sylvania Railroad,  as  the  feeling  is 
nurtured  by  the  Veterans  Employees'  .As- 
sociation which  requires  twenty-one  years 
of  continuous  service  to  entitle  a  person 
to  membership. 

This  association  of  gray  beards  held  a 
reunion  in  Pittsburgh,  which  consisted  of 
an  outing  and  a  banquet  at  which  R.  J. 
.Murray,  superintendent  of  the  Pittsburgh 
division,  presided.  A  curious  calculation 
was  made  that  the  service  of  the  mem- 
bers in  attendance  represented  15,750 
years.  That  weight  of  years  did  not. 
however,  dampen  the  hilarity  of  the 
meeting. 

Chairman  Morrow  said  that  tests  of 
the  efficiency  of  Pennsylvania  Railroad 
employees  showed  that  99  per  cent,  of 
them  represented  perfect  performances. 
-Addresses  were  also  delivered  by  General 
Superintendent  O'Donnel,  George  C. 
Wilson,  of  Pittsburgh,  general  counsel  for 
the  Veterans'  association ;  Division 
Freight  .Agent  S.  L.  Seymour,  of  Pitts- 
burgh ;  J.  D.  Hicks,  of  .Altoona,  who 
started  railroading  as  a  clerk  in  1863 
when  Andrew  Carnegie  was  in  the  service 
of  the  road.  .Another  veteran  who  spoke 
was  William  Storey,  of  Johnstown.  He 
is  now  one  of  the  road's  attorneys.  He 
formerly  was  an  operator. 

When  the  banquet  came  to  an  end  the 
company  had  a  special  train  which  went 
as  far  as  -Altoona.  dropping  the  members 
off  at  their  respective  stations.      * 


Obituary. 

HEXRV     SCHLACKS. 

The  death  is  annount?d  of  Mr.  Henry 
Schlacks.  formerly  superintendent  of  ma- 
chinery of  the  Denver  &  Rio  Grande. 
-Mr,  Schlacks  was  a  native  of  Rhine 
Province.  Germany,  and  came  to  .Amer- 
ica at  an  early  age  and  served  an  appren- 
ticeship as  a  niachini.st  at  the  Welilcn 
shops  of  the  Illinois  Central  He  occupied 
various  official  positions  on  the  Cliicsgo. 
Rock  Island  &  Pacific,  and  latterly  re- 
turned to  the  Illinois  Central  and  from 
\8^2  to  1893  he  was  superintendent  of 
machinery  of  that  road.  He  .iccrpted  the 
position  of  sitpcrintcndent  of  machinery 
of  the  Denver  &  Rio  Grand-'  it;  1.>'93.  and 
remained  in  that  position  about  ten  years. 
.\hen  he  resigned.  He  d''d  in  Chicago 
on  ?il3y  16,  in  the  "3d  year  of  his  age- 
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The  Cuba  Central  is  said  to  be 
market  for  24,000  tons  of  rails. 
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The    Chicago    &    North    Western    will 
n  ti,(.      start   work  at   once   on   its   new   shops   at 
Clinton,    la.      The    .Xnierican    Bridge    Co. 
will    fabricate   the   steel. 
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The  Baltimore  &  Ohio  recently  placed 
an  order  for  10.000  kegs  of  spikes. 

The  llarriman  Lines  have  ordered  201 
passenger  cars   from   the    Pullman   Co. 

The  .\tchis<in.  Topeka  &  Santa  Fe  is 
said  to  have  ordered  15,000  tons  of  rails. 

The  CharL.tte  Harlior  &  Northern  is 
reported  in  tlie  market  for  35  phosphate 
cars. 


The  Vandalia  has  ordered  4  Pacii'ic 
type  locomotives  from  the  .\nierican  Lo- 
comotive   Co. 

The  Havana  Central  has  ordered  50 
gondola  cars  frcm  the  Pressed  Steel  Car 
Co. 

The  Baltimore  &  Ohiu  has  ordered 
1.300  tons  of  rails  from  the  Maryland 
Steel   Co. 

The  Baltimore  &  Ohio,  it  is  said,  has 
ordered  500  hopper  cars  from  the  Cam- 
bria Steel  Co. 

The  Grand  Trunk  is  said  to  have  or- 
dered 3.000  cars  from  the  Canadian  Car 
&   Foimdry   Co. 

The  Southern  Pacific  has  ordered  5 
mikado  locomotives  from  the  Baldwin 
Locomotive   Works. 

The  Delaware  S:  Hudson,  it  is  rciJorted, 
will  erect  several  new  shop  buildings  at 
Oneonta,   .\.   V. 

The  T-rie  is  said  In  lie  in  tlie  marked 
for  3.0(X)  box  cars.  1..50()  hopper  cars  and 
500  refrigerator  cars. 

The  Lake  Erie  &  Xorthern  will  binbl 
machine  shops  and  other  car  repair  biiild 
ings  at    Brantfnrd.   Ont. 

The  Illinois  Central  is  repcrled  l<i  1m- 
considering  the  cstabli-bnu  in  of  repair 
shr.ps  at   Princeton,   Ky. 

The  r;reat  Northern,  it  is  state<l.  will 
build  a  large  roundhouse  and  machine 
sbf^p  at   Leavenworth,  W.isb. 


Tlie  .Atlanta  &  West  Point  has  ordered 
2  Pacific  type  locomotives  and  1  six- 
wheel  switching  locomotive  from  the 
.American   Locomotive   Co. 

The  Chicago.  St.'  Paul,  Minneapolis  ^: 
Omaha  has  begun  work  on  a  new  32-stall 
roundhouse,  machine  shops  and  other  im- 
])rovements  at   .Mlooua,  Wis. 

An  expenditure  of  about  $250,000  is 
proposed  by  the  Denver  &  Rio  Grande 
for  the  construction  of  new  roundhouse, 
machine  shops  and  tracks  at  Grand  Junc- 
tion, Colo. 

The  Baldwin  Locomotive  Works  is  pre- 
paring to  begin  construction  on  the  first 
unit  of  its  new  plant  at  East  Chicago, 
Ind.,  for  which  approximately  370  acres 
of  land   was  purchased  last  year. 

The  Seaboard  Air  Line  has  ordered 
.^00  box  cars  from  the  Pressed  Steel  Car 
Co..  250  flat  cars  from  the  American  Car 
&  Foundry  Co..  and  250  hopper  cars  from 
the  Standard  Steel  Car  Co. 

The  Seaboard  Air  Line  is  reported  lo 
have  placed  orders  for  35  Pacii'ic  loco- 
motives for  freight  service.  5  Pacific  loco- 
motives for  p.assengcr  service  and  S 
switchers  with  the  .\merican  Locomotive 
Co. 

The  Te.xas  &  New  Orleans  is  in  the 
market  for  3  combin.ation  baggage  mail 
cars.  2  combination  baggage  and  express. 
2  second-class  coaches,  3  combination 
smoker  second-class  cars  and  3  first-class 
coaches. 

Work  is  nearly  completed  on  the  ini- 
|irovemcnts  of  the  Chicago.  Milwaukee 
X-  St.  Paul  shops  at  Tacoma.  Wash.,  and 
delivery  of  new  marbinery  is  being  made 
The  capacity  of  the  -bops  will  be  about 
d.uibled. 

The  Baldwin  Locomotive  Works,  it  i,- 
reported,  has  received  orders  for  10 
switching  locomotives  from  the  Michigan 
Central,  10  of  the  same  type  from  the 
Cleveland,  ("incinnati.  Chicago  &  .St. 
Louis,  and  5  mikado  type  from  the  South- 
ern   Pacific, 


The  Great  Xorthern,  it  i-  rep.,rted.  ha 
'irdeied     69     passenger     c..;-- 
American   Car  &   Foundry   i  >  •- 

The  Michigan  Central,  it  1 
has  ordered  10  switching  ' 
from  the   Baldwin  Locomotivi 


The     Cincinnati,     Hamilton     S:     D.iyton 
from     the     will,  it  is  said,  largely  increase  the  capac- 
ity of  all  departments  of  the  Lima  .shops, 
and    as    soon    as    the    improvements    are 
reported,     completed   Lima   sho[is   will   take   care   of 
H'omotivcs     work    now    done    at    Dayton    and    other 
Works.  smaller  shops. 


TRADE  MAF 

DIXON'S 

TICONDEROGA  AMERICAN 

FLAKE 
GRAPHITE 

PERFECT  LUBRICANT. 

BEWARE   OFjiiiVM-lliNS. 
JOSEPH  U     OnCRUCIBL_EC0 


DON'T  SAY 
"GRAPHITE" 

Because  there  are 
grades  and  quali- 
ties ot  graphite 
on  the  market 
entirely  lacking 
in  the  very  ele- 
ments which  you 
are  seeking. 

Say 

Dixons 

Flake  Graphite 

And  by  so  doing  as- 
sure yourself  that  you 
are  buying  the  very 
valuable  anti-friction 
quality  for  which  the 
best  graphite  stands 
— because  Dixon's 
Flake  Graphite  rep- 
resents 86  years  of 
the  "know  how"  ot 
graphite  study.  Write 
for  a  sample  and  the 
book  "(iraphite 
Products  For  The 
Kailroad,"   No.  69. 

Joseph  Dixon  Crucible 
Company 

EstabliBhed    1827 

JERSEY    CITY,    N.  J. 
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The  lohmann  Company 

so    CHurcKi    St. 
IME\A/^   YORKC 

Owners  of  the 

LOHMANN 
PATENTS 

For  the 

Permanent  protection 
of  Ferric  Articles 


Mica  headlight  chimneys  are  an 
established  fact.  We  now  have  a 
new  form  of  lantern  globe  to  offer 
that  will  prove  equally  as  economi- 
cal and  efficient.  STORES  MICA 
COMPANY,  Owego,  N.  Y. 


Long  Distance  Telephone  15th  Season 

STOP  AT  THE 

HOTEL  PONCE  DE  LEON 

AND  ANNEX 

WHEN  AT 

ATLANTIC  CITY 

Virginia  Avenue  and  the  Beach 

The  Hotel  Ponce  De  Leon  is  newly 
furnished  throughout  with  rare  taste,  and 
possesses  all  modern  requisites  for  con- 
venience  aiid   comfort   of   guests. 

Hot  and  cold  sea  water  baths. 

European  and  American   Plan. 

A  BOOKLET  will  be  gladly  furnished 
on   application. 

Rates,  running  from  $12.S0  to  $30.00 
per    week,    according    to    location    of    the 

Official  Hotel  American  Motor  League 
and  the 

International  Automobile  League. 
GARAGE  CAPACITY.  200  MACHINES. 

For  further  information  address 

ALFRED  B.  GRINDROD 

Manager 

Atlantic  City,  N.  J. 


DUNER 
CAR    CLOSETS 

DUNER   CO. 


IHTOr^ 


POPVALVES  AND  GAGES 

The  Quality  Geodi  that  Laat 

The  Aahton  ValTC  C*. 
271  Franklin  SiraX.  B*Man.  Maa*. 
No.   174Markel  St..        Chicago,  111. 


BooKs,  Bulletins,  Catalogues,  Etc. 


Steel, 
llie  Norman  W.  Ilcnley  Co.,  132  Xassaii 
street,  New  York,  has  published  a  new 
edition  of  an  excellent  work  on  the  sub- 
ject of  steel,  its  selection,  annealing,  hard- 
ening and  tempering,  by  E.  R.  Markham. 
It  extends  to  nearly  400  pages,  price  $2..S0. 
The  work  has  already  passed  th  rough 
several  extensive  additions,  each  carefully 
revised  and  added  to  by  the  accomplished 
aullior  who  has  given  a  lifetime  of  study 
to  the  subject.  The  book  is  fully  illus- 
trated and  shows  in  a  brief  but  com- 
prehensive way  all  the  details  necessary 
in  the  selection  of  steel  suited  for  various 
purposes,  directions  for  heating  and  mak- 
ing tools,  particularly  taps,  reamers,  drills 
and  milling  cutlers.  Hardening  and  tem- 
pering are  also  fully  described.  Springs, 
saws,  chisels  and  other  wood-working 
tools  are  described  and  the  best  methods 
of  their  manufacture  are  pointcrl  out. 
Formulas  for  mi.xtures  and  baths  arc 
given,  in  brief,  every  detail  essential  to 
steel  selecting  and  working  arc  given,  and 
all  who  are  interested  in  these  .subjects 
should  secure  a  copy  of  this  work  and 
know  all  that  is  to  be  known  in  regard  to 
steel  and  its  uses.  The  book  is  finely 
l)ound   and  beautifully  printed. 


Holmes   Hinkley. 

It  is  fortunate  that  nearly  all  of  the 
pioneers  in  the  development  of  the  loco- 
motive have  found  biographers  who  have 
taken  pains  to  present  in  book  form  the 
interesting  details  of  the  struggles  of 
those  whose  life  work  did  so  much  to 
make  the  locomotives  and  railroad  ap- 
pliances what  they  are  today.  Dr.  Angus 
Sinclair  has  presented  the  salient  features 
of  their  lives  and  their  contributions  to 
railroad  engineering  in  his  monumental 
work.  "The  Development  of  the  Locomo- 
tive," but  to  those  who  are  interested  in 
fuller  details,  the  separate  histories  aic 
of  real  value.  The  work  before  us  by 
M.  Walter  S.  Hinchman  on  the  subject 
of  Holmes  Hinkley,  an  industrial  pioneer. 
is  the  work  of  a  kindly  hand,  who  has 
spared  no  pains  to  present  in  the  fullest 
light  the  life  of  this  fine  specimen  of  a 
.\'ew  England  engineer  who  contributed 
much  to  the  development  of  the  loco- 
motive. The  book  is  issued  by  the  River- 
side Press,  Boston,  Mass..  and  sold  at  one 
dollar. 


Garlock  Packings 
The  Garlock  Packing  Company's  prod- 
ucts are  described  and  illustrated  in  their 
new  cat.ilogue  of  140  pages  just  issued 
Their  fibrous  and  metallic  p.ickings  aro 
so  well  known  that  a  full  description  is 
not  necessary,  hut  it  is  very  interesting 
to  note  the  new  uses  to  which  the  com- 
pany's  packings   are   being   put   and   how 


completely  the  packing  meets  every  new 
situation.  In  this  regard  the  flexible 
metal  packing  has  proved  its  superiority 
over  every  other  kind  of  packing.  All 
interested  in  any  kind  of  packing  for 
steam  or  hydraulic  purposes  should  pro- 
cure a  copy  of  the  new  Catalogue  0-1913. 
Copies  may  be  had  on  application  to  the 
company's  New  York  office,  114  Liberty 
street. 


Automatic  Ventilators. 

The  subject  of  car  ventilation  is  fully 
treated  in  the  new  illustrated  catalogue 
just  issued  by  the  .Automatic  Car  Venti- 
lator Company.  The  public  mind  has  been 
slow  in  awakening  to  the  physical  evils 
arising  from  insufficient  ventilation.  The 
special  object  of  the  catalogue  is  to  call 
the  attention  of  those  charged  with  the 
construction  and  maintenance  of  cars  for 
public  service  to  the  perfected  automatic 
ventilators  supplied  by  the  company.  The 
various  types  of  ventilators  are  fully  de- 
scribed and  finely  illustrated.  Some  have 
been  in  use  for  a  number  of  years,  and 
detailed  test  reports  of  actual  service 
show  the  superiority  of  the  company's 
products.  For  details  of  the  newer  de- 
signs, copies  of  the  catalogue  may  be  had 
on  application  to  the  company's  New 
York  office.  No.  2  Rector  street. 


Heating  and  Lighting. 

-Most  railway  men  are  interested  in  the 
lighting  of  offices,  stations,  waiting  rooms, 
train  sheds  and  railway  properties  gen- 
erally. This  matter  calls  for  more  in- 
genuity than  is  usually  recognized.  An 
important  portion  of  the  work  in  this 
great  field  is  ably  discussed  and  illustrat- 
ed in  No.  7,  of  the  present  year's  issue 
of  the  Safety  Heating  and  Lighting  News, 
published  at  No.  2  Rector  street.  New 
York.  .\  full  display  of  the  company's 
important  devices  will  be  exhibited  at  the 
M.  M.  and  M.  C.  R.  convention  at  Atlan- 
tic City,  where'  many  new  improvemcnls 
will  be  demonstrated.  Those  who  are  in- 
terested in  the  sulijcci  and  may  not  be 
able  to  attend  the  exhibition  referred  t^ 
should  secure  a  copy  of  the  News,  whicli 
may  be   li.id  on   .'ipplicatinn 


Graphite  in   Boilers. 

.\  very  interesting  lio.iklct  li.i^  just  been 
issued  by  the  Joseph  Di\..;i  CrucilOi- 
Company  on  the  use  of  gr.ipliitc  in  'oil- 
ers. Repeated  experiments  have  jhown 
that  the  application  of  graphite,  while  it 
does  not  dissolve  the  scale  '•■\  1-oiIcrs,  it 
works  it?  way  into  the  miinit.-  cracks  ex- 
isting in  the  old.  hard  scale  and  gradually 
penetrates  between  the  scale  .ind  the 
metal,  and  the  scale  bccomii'f:  loosened 
if    c.Tsily    rapped   off.     Not    '.nly    so.   but 
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once  clcarc<l,  tin-  scale  will  never  adhere 
to  the  boiler  agan,  as  long  as  the  graphUe 
is  used.  It  is  certain  that  graphite  nuike, 
boiler  cleaning  positne  and  easy.  Tlie 
methods  of  feeding  the  graphite  and  other 
particulars  are  tidly  described  in  the 
booklet,  cop.es  of  winch  may  be  had  on 
application  to  tlie  compan.^  s  ottice.  Jer- 
sey City.   N.  J 

Pneumatic  Tools. 

The     Chicago     Pneumatic     T..,,]     Com- 
pany's   Compressor    Department     lUdletm 


X,,    34-1,.  is  just  received  from  the  press. 
This'  bulletin'  is   one   of   the   series   cover-^ 
ing    the    complete    compressor    hue,    and 
treats  particularly  of  general  engmeenng 
information    of    value    to    users    of    com- 
pressed air.     It  contains  tables  g.vmg  et- 
ficiencies  of   air  compression   at   dit=ferent 
altitudes,    density    of    gases    and    vapors, 
mean      effective      pressures      and      horse 
powers   loss  of  pressure  due  to  friction  m 
pipes,  and  many  others,  some  rare  and  all 
important.     -Mso   informati.m   for   intend- 
ing purchasers,  showing  the  data  required 
for    intelligent    estimates.      \  lews    of    va- 
rious tvpes  of  compressors  are  shown   in 
miniature,   as   well   as   illustrations   show- 
ing  the    interior   of    the    Pneumatic    Tool 
Companv's  compressor  plant  at  Franklin. 
Pa.     This  bulletin  is  sent  gratis  to  tho..,c 
interested,    upon    application    to   the    Chi- 
cago   Pneumatic    Tool    Company,    Fisher 
Building.    Chicago,    or    No.    SO    Church 
street,    New    York    City,    or    any    of    Us 
branches  in  all  large  cities. 


tcr    injectors,    a    demand    for    which    has 
arisen    especially    in    hot    chmates    for   au 
injection    capable    of    handling    hot    fee.l 
water.     Water  at  140  degs.  I-ahr.,  with  a 
boiler    pressure    of    180. pounds,    may    be 
readily   handled    by    this    injector,    and   it 
has  also  the  important  feature  of  perfect 
automatic  and   re-starting  action.     It  has 
been  found  to  be  perfectly  reliable  in  the 
hottest    climates.      It    will   also    feed   wit.i 
high  lifts.     A   full   description  with   illus- 
trations are  furnished  in  a  bulletin  of  24 
pages   published   by   the   company,   whose 
engineering  works  are  located  at  Romiley, 
Manchester,  England.     Manning,  Ma.vwell 
and    Moore,    89    Liberty    street,    are    the 
\merican  agents  of  the  inventor's  devices, 
frcmi   whom    full   particulars    may   be   ob- 
tained. 


PHOTOGRAPHS 
OF  LOCOMOTIVES 

in  4  X  5  and  8  x  10  size 

Prices,  Unmounted,  10c.  and  35c 
Mounted,      15c.    "    50c. 

Send    for    List. 

HUGH  G.  BOUTELL 

1724  Lamont  St.      W.\SH1NGT0N,  D.  C. 


Headlights  on   Locomotives. 

\n  important  contribution  to  the  rail- 
road literature  of  our  time  has  been  made 
by  the  Brotherhood  of  Locomotive  En- 
ji'ineers  of  the  State  of  Tennessee.  It 
consists  of  a  complete  report  of  the  ar- 
guments for  and  against  a  bill  to  require 
good  headlights  on  the  engines  in  Ten- 
nessee. While  the  evidence  is  somewh.it 
contradictory  as  to  the  merits  of  various 
headlights  there  is  a  mass  of  information 
on  the  subject  that  cannot  fail  to  be  of 
much  interest  to  all  who  are  interested 
in  the  introduction  of  the  best  possible 
method  of  furnishing  good  headlights  on 
Incomotives.  Copies  of  the  report  may  be 
ha.l  on  application  t<,  Mr.  W.  W.  Fuller, 
secretary.    Nashville.   Tenn. 


Steam  and  Water  Circulation. 

The    Gold    Car    Heating    and    Lighting 
Company.    17    Battery    Place,    New    Y<,r'<. 
have  issued  a  book  of  instructions  relai- 
ing  to   the   installation   and   regulation   ot 
steam  beat  and  hot  water  circulating  sy..- 
tcms  for  imssenger  trains,  particularly  for 
the   use  of   passenger  trainmen,  engineers 
car    inspectors    and    others.       As    is    well 
known,   these   att.-ichmems   arc   located   m 
the  cab  of  the  locomotive,  the  train  pipes 
being     connected     under     the     locomotive 
lender     by     suitable    ho^e    and    couplings. 
The   details   of   the   e<piipment   are   clearh 
described    and    illustrated    in    the    instruc- 
tion book.     A   careful  perusal  of  the  bo,  h< 
will   well   repay   all   uho   are   interested   m 
the   subject,    and   copies    may   be    had    on 
application. 

Hot  Water  Injector. 

\,,  improvement  of  great  importance 
in  injectors  has  been  made  since  their  in- 
troduction bv  M.  C.ffard  in  1859.  until 
recentlv.  when  Messrs  E.  Davies  and  .1 
Metcalfe.  ;ifter  prolon.ed  experiments  m- 
vente<l  their  Flap-n<./.le  injector,  intro- 
<lucing  the  automatic  i,-starting  feature 
m  injectors.  This  fcatur,  is  being  rapidlv 
adopted.  The  latest  improvement  made 
by  these  clever  engineers  is  the  Hot  Wa- 


Nichols  Transfer  Tables 
Turntable  Tractors 

GEO.  P.  NICHOLS  &  BRO. 

1090  Old  Colony  Bldg.  CHICAGO 


Safety  Valve  Rating. 

Mr    .\ltred   B.  Carhart,  an  eminent  en- 
gmeer  and  member  ..f  the  American   So- 
ciety   of    .Mechanical    I'.ngincers,   has   ju.st 
pnbhshed   from  the  press  of  the  Geo.   H. 
I-:ilis  Company   of   Boston,   Mass.,   a  book 
,,n  the  above  subject  wherein  he  discusses 
very  clearlv  a  comparison  of  safety  valves 
rules  and   prnp,,sed   new   rules.      Mr.   Car- 
bart  has  thoroughly   mastered   the   subject 
and   his   de.bictions   cannot    fail   to   have   v. 
marked   impression   on   the    future   regula- 
tions  in   regar.l   to  this   imp.utaul   subject. 
The  calculations  are  given  in  detail.      The 
Crosbv    Steam    Gang,     and    Valve    Com- 
panv   '9.^    Oliver    street.    I'.ostou.    will    fur- 
„isb   copies   of   the   bo.,k   to    all    who   are 
interested     in     the     subject. 

Some  men  cnlr..!  ilu'ir  business;  others 
are  controlled  by  it.  Some  men  are  m..re 
.clf-sacrificing  than  others,  some  are  more 
industrious,  but  when  all  is  said  and  done, 
„,,  ,,„lv  real  wa>  .0  get  a  man  to  work 
^vcll  is  to  ..iTer  biiu  s,,metlung  worth 
working  for. 

A  go..d  del'mition  of  standardization  in 
the  engineering  sense  is  to  say  that  it 
means  the  elimination  of  the  unnecessary. 


The 

Continental  Hotel 

Chestnut  Street  Comer  of  Ninth. 

PHILADELPHIA 

Remodeled  Refurnished, 
400  Rooms. 
200  With  Bath. 

Rates  $1.50  to  $5.00 
European  Plan. 

The  Best  Cafe  in  the  City. 

Frank  Kimble. 

Manager. 


Positions  Open  and  Wanted 

N^Tw  YORK'  RKrKESENT.\TIVE.— An 
expcrU-nc-d  m.vi  of  wide  acquaintance 
would'  represent  a  "'''^,'''^^^^"""1^"  J"York 
offi«""n"an°dc.ails""induding  ■exporting^ 
.^ddrcs5    ■•Rcprescntauvc,"    care     Railway 

AND  l-ocoMOTiVE Engineering^ _^ 

\VTFn — .\"     txperienced     man     for 

•'   'water    ...ivicc    work    by    railway    com- 

„anv        Railway    cxporicnce    not    necessary, 

i;S?Vxpericnce-in  ,l,c  n,ai,nenance  0     ,.umps 

t:;'  n:r;^i!n;;ai;"^"iv;;4  \:^i"p\:ri.^y 

"ulside  the  office.  .N.Wrcss  L.  F.  C.  care 
of   Railway   &    I.,KoMnT.VE_tNr.lNEERlNr.._ 

M¥nr.\xic.\i-   '■•  ^-'V' '??"-''  "r*i,'ir'"J 

111  li,.«ii.ii,r.  prartunl  all-around  railroad 
•uid  ■.li'^i  cNiKiiciue,  wishes  position  .as 
Mt^i,-,  Miilnnic  or  Superintendent;  .able 
,,,  nkV  cha,Ke  of  anv  work.  Able  organ- 
7cr'  KxcclleiU  references.  Experience  in 
Mexico'  and  South  .\meric.nn  Republics. 
r,Tited  States  preferred.  Address  R.  S.. 
c.are   of    Railway    &   I.ocoMOrlvE    Lnc.ineek- 
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Railway    Supply    Permanent    Exhibit 


Notes    of    the    Exhibits    and    Other    Items 


Flexible  Hose. 
Tlic  -Mulconroy  Company,  722  Arcli 
street,  Philadelphia,  have  an  interesting 
exhibit  at  the  Karpen  Building,  Chicago, 
of  a  variety  of  flexible,  metallic,  boikn- 
washout  hose.  This  hose  has  earned  the 
deserved  reputation  of  being  the  hose 
that  is  readily  adaptable  to  any  kind  of 
service,  and  together  with  Mulconroy 
couplings  are  safe,  strong,  permanent  and 
reliable.  Repeated  exiierimcnts  have 
shown  that  the  couplings  will  not  blow 
off  under  the  highest  pressure.  Tests  of 
2,000  pounds  hydraulic  pressure  have 
failed  to  affect  the  couplings  in  any  way. 
Every  part  of  these  substantial  couplings 
is  made  of  extra  heavy  malleable  iron. 
The  washout  hose  has  two  tubes,  both  of 
which  are  seamless,  and  entirely  inde- 
pendent of  each  other.  A  tine  outside 
wire  braiding  takes  the  place  of  several 
plies  of  duck  and  a  spiral  concave  wire 
protects  the  hose  from  wear  and  abuse. 
The  hose  is  so  constructed  that  it  can- 
not twist  or  kink,  and  it  cannot  be  in- 
jured by  being  dragged  from  place  to 
place.  It  has  also  the  merit  of  being 
about  50  per  cent,  cheaper  than  ordinary 
hose.  The  fact  that  over  one  hundred  of 
the  leading  railroads  in  America  are 
using  the  hose  is  the  best  proof  of  its 
adaptability   to    the   service    requirements. 


friends  t(i   nieel   him   at   the   exhibit   i.r   ai 
the  club   room. 


Railway  Men  Welcome. 

.■\n  open  letter  published  by  Mr.  .Mien 
Sheldon,  manager  of  the  Railway  Supply 
Permanent  Exhibit,  sets  forth  the  fact  that 
the  management  not  only  welcomes  rail- 
way men,  but  does  everything  in  its  power 
to  induce  them  to  frequently  visit  the 
exhibit. 

The  railway  man  is  accorded  all  the 
facilities  of  a  club,  the  privilege  of  view- 
ing at  his  leisure  and  without  molestation 
many  new  and  interesting  railway  con- 
trivances, or  if  he  chooses  he  is  given 
writing  materials,  a  lounging  chair  or 
whatever  else  he  may  suggest,  and  when 
he  is  ensconced  in  the  space  set  aside  for 
the  use  of  railway  men  he  is  protected 
from  intrusion.  If  he  is  just  in  otT  the 
train  he  can  drop  in  there  and  lose  tlie 
grime  of  lli^  trip  in  a  convenient  lavatory. 
breakfast  in  the  club  at  a  very  reasonable 
rate,  pick  up  his  mail  at  the  office,  dic- 
tate a  few  letters  and  go  about  his  other 
business,   or   if  he   chooses  telephone   his 


Activity  at  the   Exhibit. 

.Mr.  .Mien  Sheldon,  who  for  a  long 
time  was  assistant  manager  of  the  Rail- 
way Supply  Permanent  Exhibit,  and  who 
was  a  few  months  ago  promoted  to  the 
office  of  manager,  has  certainly  proved 
his  worth  in  the  latter  capacity. 

Mr.  Sheldon  has  made  each  exhibitor 
his  personal  friend,  and  the  growing 
popularity  of  the  Permanent  Exhibit  is 
evidenced  by  the  recent  acquisitions  lo 
its   list  of   exhibitors. 

Mr.  Sheldon  has  a  friendly  way  of  re- 
ceiving a  stranger,  whether  he  be  a  rail- 
way official,  a  prospective  exhibitor,  or  a 
messenger  boy  looking  for  some  individ- 
ual in  the  organization.  In  a  proposition 
of  this  nature  one  would  expect  a  certain 
amount  of  discord  arising  from  various 
causes,  but  strangely  enough,  there  is  no 
suggestion  of  any  such  thing  here. 

.An  exhibitor  is  dissatisfied  perhaps  with 
his  location  which,  when  he  signed  his 
lease,  looked  to  him  very  suitable,  but  he 
finds  that  he  is  too  remote  from  a  certain 
line  of  exhibits  which  he  would  wish  lO 
be  near,  he  goes  to  Mr.  Sheldon  and  it 
has  become  a  by-word  that  "Sheldon  will 
fix  it."  Then  the  next  man  has  a  grouch 
sprouted  because  he  wants  to  be  quiet 
and  secluded  and  Sheldon  just  puts  him 
in  the  quiet  corner  just  vacated,  and  the 
grouch  is  smile-quashed. 

.\  private  post  office  w-as  recently  in- 
stalled and  each  exhibitor  now  has  his 
own  mail  box  without  extra  charge. 


elaim  effects  a  saving  in  the  time  neces- 
sary to  remove  the  tool  after  a  thread 
has  been  cut.  The  3\i  Handy  Ratchet 
swings  in  a  10-inch  space,  permitting  it 
to  lie  used  in   very  close  quarters.     Con- 


Serviceable  Threading  Tools. 
The  display  of  the  Handy  Manufactur- 
ing Company  of  their  handy  die  stocks. 
•The  Stock  That  Locks,"  attracts  the  at- 
tention of  all  the  visitors  to  the  Karpen 
Building  who  are  interested  in  pipe 
threading.  The  "Handy"  line  of  pipe 
threading  tools  is  suitable  for  threading 
gas,  air,  steam  and  water  pipe,  as  well 
as  rigid  iron  conduit  for  electricians. 
Their  most  recent  production,  the  3R 
Handy  Ratchet  Die  Stock,  is  attracting 
attention.  It  is  a  ratchet  threader  ac- 
commodating pipe  from  1  to  2  inches,  in- 
clusive, without  requiring  the  assistance 
of  a  leader  screw.  It  is  designed  with  a 
quick    release,    which    the    manufacturers 


TlIK  STOlK  TII.XT  r.OCKS. 
siderable  care  has  been  taken  to  design 
this  tool  so  as  to  insure  perfect  threads 
at  all  times.  Mr.  H.  S.  .-Kshmun  is  the 
Chicago  maanger  of  the  company.  The 
factory  is  at  Bridgeport,  Conn.  Mr.  .■\sh- 
mun's  address  is  1200  Karpen  Building. 
Chicago,  111. 


Car  Inspection. 

.At  the  meeting  of  the  Car  Foremen's 
.■\ssociation  held  in  the  Karpen  Building 
last  month,  an  able  paper  was  presented 
by.  Mr.  C.  J.  Wymer  on  "The  Methods  of 
Developing  Efficient  Car  Inspectors." 
.\mong  other  valuable  observations,  Mr. 
Wymer  said  that  car  inspectors  may  be 
classified  as  terminal  and  interchange  in- 
spectors. Their  duties  in  many  rcspecis 
are  the  same,  and  in  others  so  different 
that  an  inspector  thoroughly  capable  on 
terminal  work  might  prove  very  incapable 
on  interchange  work.  The  nv'st  essential 
duty  of  a  terminal  inspector  is  to  discover 
defects  in  equipment  and  be  quiliiiLd  to 
pass  judgment  as  to  whcllicr  the  defects 
are  <^i  such  a  nature  as  would  make  ibe 
movement  of  the  equipment  haz.Trdous  !•-. 
life  and  property.  .\n  ideal  i:  t.  r  i;.inisO 
inspecte.r  must  possess  all  tlic  (ji.,ib'..;a- 
lions  of  a  terminal  inspecti-r.  .i-  .veil  as 
additional  quali'icatioiis.  and  \h:\  being 
the  most  ditiicuh  to  o'Main.  w  wiM  con- 
hne  our  discus-ion  '..:  thi^:  c!.i'-.  believ- 
ing that  if  wc  r.:.d  ways  -r.  :  mer.ns  of 
supplying  the  !jiicrch:ingc  :'.:!  -  'vith  cf- 
ticicnt  men,  we  will  r.-t  w,;;.-.  ic  r  tilhcr. 
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As  previously  stated,  an  inspector  must 
be  able  to  discover  defective  equipment 
and  pass  judgment  as  to  whether  the  de- 
fect is  of  such  vital  importance  as  to 
justify  the  detention  of  the  car  .and  the 
attendant  expenses.  He  must  therefore 
be  a  careful  workman  and  should  possess 
a  practical  knowledge  of  car  construction. 

He  must  interchange  cars  and  place 
responsibility  according  to  M.  C.  B.  rules 
and  other  regulations.  This  requires  a 
thorough  know^ledge  of  all  rules  affecting 
his    work. 

He  must  know  that  cars  are  equipped 
with  proper  safety  appliances  and  due  pre- 
caution taken  with  cars  containing  ex- 
plosives and  inllammable  material.  To 
do  this  he  must  have  definite  knowledge 
of  both  State  and  Federal  safety  appli- 
ance laws  and  their  regulations  relative 
to  handling  explosives  and  inflammable 
material. 

He  must  determine  if  the  lading  is 
properly  loaded  and  protected,  and  in 
some  instances  record  seal  records.  This 
requires  a  knowledge  of  the  rules  for 
loading  materials  and  sufficient  interest  ;n 
providing  protection  to  lading  as  will 
avoid  claims   for  "loss  and  damage." 

He  must  avoid  excessive  delays  to  traf- 
fic due  to  inspection  or  be  a  subject  of 
criticism.  .Vccuracy  and  activity  meet 
this   requirement. 

He  must  perform  long  hours  of  toil, 
endure  the  inclemencies  of  weather  and 
be  regular  in  service.  To  do  this,  he 
must  be  ul  good  physique  and  of  exem- 
plary habits. 

He  must  record  and  transmit  intelli- 
gently to  his  superiors  his  various  per- 
formance of  duties.  This  requires  a  good 
average   education. 

It  needs  to  be  undcrstnud  that  just  an\ - 
thing  is  not  good  enough  for  the  car  de- 
partment, but  that  it  is  an  important  de- 
partment, and  its  efficiency  very  largely 
afTects  the  earning  capacity  of  the  rail- 
road. When  this  is  understood  and  the 
car  department  has  been  given  a  setting 
in  the  railroad  organization  equal  to  its 
share  of  responsibility,  there  will  be  no 
scarcity    of   suitable    material    to    develop. 

Care   and   Maintenance   of   Air   Brakes. 

The  report  of  tlie  previous  meeting  of 
the  Car  l-'oremen's  .'Xssoeiation  reachecl 
us  loo  late  for  notice  in  the  current  is- 
sue   of     k.MI.W.W     .VNI)     I.ncoMoTIVI-:     I'.NCI- 

.NKKHi.Nt;,  Inu  the  paper  presented  on  the 
ab.,ve  subject  by  Mr,  Ralph  Wolf,  who 
was  luiavoidably  absent,  and  which  was 
read  by  the  secretary,  Mr,  .Aarfjn  Kline, 
•  ind  which  was  discussed  .it  considerable 
length    by    a    large    number    of    the    mem- 


bers present,   was   of   such   it 
railroad     men     generally     tb 


iportanc 


to 
take 


pie 


in    reproducing   the    document. 


"On  account  of  the  increa^rd  etficiency 
of  the  locomotives  throughout  the  coun- 
try   which    has    resulted    in   the    handling 


of  eighty  and  one  hundred  and  twenty- 
five  car  trains,  it  has  brought  about  a 
more  severe  inspection  of  the  air  brake 
apparatus  in  order  that  the  proper  results 
may  be  obtained,  which  is  not  only  the 
question  of  stopping  the  trains,  but  the 
results  obtained  at  the  time  the  stop  is 
being  made.  With  the  increased  effi- 
ciency of  the  locomotive  the  capacity  of 
the  cars  have  also  increased,  which  has 
resulted  in  a  larger  volume  of  air  to 
be  handled  and  carried  on  each  car  to 
get  the  required  braking  power.  This, 
of  course,  has  resulted  in  the  increasing 
of  the  pump  capacity  on  the  locoinotive 
from  66  cubic  feet  of  free  air  to  be 
handled  per  minute  to  131,  or  in  other 
words,  the  pump  capacity  has  increased 
100  per  cent.  With  the  increased  pump 
capacity  and  the  increased  volume  of 
air,  in  order  to  get  the  proper  operation 
of  the  brakes,  there  are  many  factors  to 
be  taken  into  consideration. 

"First. — The  efficiency  of  the  pump  and 
what  it  costs  to  pump  against  leakage  on 
big  trains. 

"Second, — The  brake  pipe  leakage  and 
if  the  rate  of  reduction  is  sufficient  to 
cause  undesired  quick  action  of  the 
triples, 

"Third. —  i  he  length  of  piston  travel  in 
ordei"  to  get  the  proper  brake  cylinder 
pressure  on  a  given  brake  pipe  reduction, 
which  will  have  the  proper  retarding  ef- 
fects on  each  car. 

"Fourth. — The  results  obtained  due  to 
unequal  distribution  of  braking  power 
thoughout  the  train.  While  the  question 
of  leakage  is  the  most  important  factor 
of  all,  with  an  80-car  train  of  ten-inch 
equipment  we  have  a  volume  of  275,200 
cubic  inches.  If  the  conditions  were  such 
that  we  had  a  12-pound  brake  pipe  leak- 
age per  minute,  we  would  be  losing  130 
cubic  feet  of  fri-e  air  per  minute,  which 
would  be  equivalent  to  the  efficiency  of 
the  8}4-inch  cross  compound  pump.  If 
the  leakage  was  6  pounds  per  minute, 
we  would  be  losing  65. 5  cubic  feet  of 
free  air  per  minute,  which  would  be 
equivalent  to  the  efficiency  of  the  11-inch 
|iump.  It  is  estimated  that  the  11-inch 
pump  consuines  200  pounds  of  coal  per 
hour;  this  would  require  4,800  pounds  of 
coal  to  operate  the  pump  for  twenty-four 
hours.  Estimating  the  jirice  of  tlu-  coal 
at  $2.00  per  ton.  it  would  cost  ?'l,fiO  to 
inimp  against  a  six  poiuid  leakage  on  an 
80-car  train  for  twenty-four  hours.  If 
thirty  trains  were  being  handled  under 
the  same  conditions  for  twenty-four 
hours,  it  would  cost  $288,00  for  fuel 
alone.  While  working  under  the  same 
conditions  with  the  8'/.-inch  cross  com 
(lound  pimip,  the  cost  of  fuel  would  be 
approximately  $1(K).0()  |)tmq)ing  a.gainst 
leakage. 

"With  the  cost  of  pumping  against  leak- 
age, the  question  of  handling  the  train 
without  damage  to  the  equiimieiU  has 
got   to   be   considered   as    well,   and   what 


will  take  place  when  an  automatic  brake 
application  is  made.  If  with  a  12-pound 
brake  pipe  leakage  per  minute  on  ati 
80-car  train,  we  lose  130  cubic  feet  of 
free  air  per  minute  and  when  an  auto- 
matic brake  application  is  made,  the  rate 
of  reduction  is  increased  76  cubic  feet  of 
free  air  per  minute  or  a  total  of  206  cubic 
feet  of  free  air  per  minute,  which  will 
cause  all  triples  to  move  to  full  service 
position,  and  if  we  have  a  valve  in  the 
train  that  is  sticky  or  has  port  restric- 
tion, we  will  get  undesired  quick  action, 
and  in  many  cases  the  result  is,  the  ends 
or  two  or  three  cars  and  as  many  draw 
bars  are  pulled  out.  While  it  is  readily 
observed  that  under  the  above  conditions 
the  engineer  has  no  control  of  the 
brakes  in  the  way  of  a  given  brake  pipe 
reduction.  However,  there  has  been  a 
decided  improvement  in  the  way  of 
brakes  sticking  and  undesired  quick  ac- 
tion. This  is  brought  about  by  the  close 
attention  given  the  triples,  as  well  as  the 
tests  they  are  subject  to  on  the  improved 
test  racks.  But  tlie  conditions  relative 
to  leakage  remain  about  the  same ;  this 
IS  due  to  the  fact  that  the  test  given  the 
cars  at  the  time  of  cleaning  is  not  severe 
enough  to  develop  the  small  leaks  that 
give  the  trouble,  as  it  is  customary  when 
a  car  is  cleaned  to  attach  a  hose  to  the 
brake  pipe  and  test  for  piston  travel  and 
such  leaks  as  can  be  observed  by  hearing. 
If  the  cars  were  tested  by  coupling  a 
dummy  coupling  to  the  opposite  end  of 
car  from  where  the  test  hose  is  applied 
and  the  joints  and  angle  cocks  coated 
with  soap  suds,  it  would  develop  the 
small  leaks,  which  are  the  ones  that  are 
causing  the  trouble.  This  would  show 
about  60  per  cent,  of  the  angle  cock 
plugs  to  be  leaking  on  account  of  for- 
eign matter  being  collected  on  the  plug 
holding  it  from  the  seat,  and  50  per  cent, 
of  the  hose  couplings  to  be  leaky  on  ac- 
count of  improper  application  of  the 
gaskets,  which  are  the  principal  leaks 
that  cause  the  trouble.  This  might  re- 
quire more  help  and  a  consumption  of 
more  material ;  but,  figuring  the  cost  of 
pumping  against  leakage  and  the  cost 
of  maintenance  of  the  equipment,  it  will 
develop  to  a  soap-suds  test  for  all  cars 
when  on  repair  tracks,  which  is  the  only 
way  to  overcome  the  excessive  leakage  in 
thi'  large  trains  tliat  are  being  handled." 
In  the  course  of  the  discussion  that  fol- 
lowed Mr.  Weissner,  of  the  Rock  Lsland, 
said,  "that  the  eleven-inch  pump  is  good 
for  a  train  of  liftv  cars  and  a  great  many 
roads  are  putting  on  from  sixty  to  seventy 
cars,  and  it  is  almost  :ni  impossibility  to 
pump  the  air  up  witli  an  eleven-inch  jnimp 
to  seventy  pounds  on  a  train  of  that 
length.  I  have  found  it  so  in  a  ,i'oo(l 
many  tests,  but  the  New  York  iluplex 
pump  will  jiuuip  tliem  up  to  seventy 
pciutds  all  riglit.  1  believe  a  gre.it  deal  of 
trouble  is  ihw  to  the  size  of  the  piuniis 
used  on  the  old  engines." 
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On  the  Western  Maryland  Railway 


Starting  from  the  City  of  Baltimore, 
and  running  across  the  Western  Shore  of 
the  State  of  Maryland,  the  main  line  of 
the  Western  Maryland  Railway  originally 
extended  just  106  miles  to  a  small  point 
known  as  Cherry  Run,  Md.  About  the 
year  1902  the  Western  Maryland,  having 
played  the  part  of  a  local  road  for  some 
thirty  years,  began  the  great  task  of  en- 
tering  the   western    field,    and   today    has 


of  single  track  road.  Its  rolling  stock 
consisted  of  ancient  locomotives  and  cars, 
of  which  there  were  but  few.  Today, 
with  its  1,000  miles  of  road,  it  is  carry- 
ing on  the  work  of  eliminating  curves,  re- 
ducing grades,  increasing  its  terminal  fa- 
cilities and  purchasing  of  modern  roll- 
ing stock. 

The  illustration  shows  the  "West   \'ir- 
ginia  Limited"  as  it  is  leaving  Baltimore. 


lines  pass,  mines  and  quarries  of  coal, 
limestone,  iron  ores,  copper,  clays  and 
silica  sand  and  vast  areas  of  lumber  are 
found  in  abundance  and  of  the  tinest 
quality. 

From  the  City  of  Baltimore  the  road 
traverses  one  of  the  best  agricultural  dis- 
tricts of  the  Piedmont  plateau,  passing 
through  Westminster  and  other  cities  un- 
til Tlniriniiiu  is  reached.     From  thence  a 


succeeded  in  becoming  a  link  in  a  great 
east  and  west  trunk  line.  It  is  true  that 
to  date  the  work  has  only  partially  been 
completed;  but  give  this  enterprising  road 
a  few  more  years,  and  we  shall  have  in 
the  Western  Maryland  one  of  the  lead- 
ing east  and  west  lines  touching  ti;e  .At- 
lantic seaboard. 

In   the  year   1902  this   road,   incl.vJiie 
its  branches,  consisted  of  about  250  miles 


It  will  be  noticed  that  the  locomotive  is 
of  the  Pacific  type.  The  cars  are  of  the 
steel  underframe  type  and  the  train  is 
equipped  with  parlor  cars  and  observa- 
tion car. 

.^s  to  the  natural  resources,  an  eminent 
expert  has  said  :  "I  know  of  no  railway 
of  equal  mileage  possessing  as  great  nat- 
ural resources."  Besides  the  surpassing 
agricultu'-al    districts    through    which    its 


.uradual  ascent  of  the  Blue  Ridge  Moun- 
tains is  made.  As  the  train  ascends  tiie 
mountain  side,  it  seems  that  another 
countrj-  is  before  the  traveler,  for  as  he 
sits  in  the  palatial  observation  parlor  cars 
or  peers  from  the  windows  cf  the  new 
steel  framed  vcstibuled  coaches,  the 
liroad  valleys  open  into  magnificent 
panoramas.  He  sees  'o.e  Horseshoe 
curve,   a   point   in  the   road   which   is   of 
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much  interest  to  all  who  travel  this  line, 
and  as  the  powerful  iialilwiiis,  designed 
especially  for  mountain  service  and  which 
were  described  in  the  November  number 
of  the  Railway  and  Locomotive  I-.noi- 
NEERIXG,  draw  the  train  over  another 
ridge,  the   Gettysburg  gap   is   seen   in   all 


mit   us  to   dwell   longer   on   the   merits   of       il 
this   scenic    and    fertile    reginn. 

From  the  Pen  Mar  region  tlie  train 
rushes  into  the  Cumberland  Valley  and 
after  a  run  of  about  twenty  miles,  en- 
ters the  City  of  Hagerstown.  a  prosper- 
ous citv  of  aliout  20.000  inhabitants.  Pass- 


TVIM-:  01"  liKIDi.K  i>\ 
its  beauty.  In  the  distance  one  can  dis- 
cern the  numerous  monuments  which  dot 
the  Battlefield  of  ("jctlysburg,  30  miles 
away.  Many  of  our  readers  can  recall 
the  days  of  1861-64.  Of  course,  the  ter- 
rible struggle  at  Gettysburg,  the  world's 
greatest  battlefield,  comes  vividly  before 
the  veteran.  ,\nw  that  the  struggle  is 
over  and  peace  has  been  restored  to  this 
mighty  land,  the  liattlefield  of  Gettys- 
burg has  been  ad(.jrned  with  magnificent 
monuments,  green  lawns  and  substantial 
avenues.  Gettysburg  is  about  three 
hours'  ride  from  P>a!timore  and  the  trip 
is  made  through  a  very  interesting  coun- 
try, over  what  is  known  as  the  Baltimore 
and   Harrisburg   Division. 

As  the  train  climbs  the  mountain  side. 
far  beneath  can  be  seen  the  ri|)pliiig 
brooks,  and  the  wooded  slopes,  at  all  sea- 
sons, making  a  beautiful  aspect.  .\t  la^t 
Highfield  is  reached,  a  junction  of  the 
main  line  and  the  B.  &  II.  division.  In 
this  section  of  the  mountain  region  we 
find  a  vast  cottage  section.  The  contrast 
between  the  wild  and  rugged  districts 
through  which  the  road  passes  in  its 
ascent  of  the  motmtains  and  this  cottage 
Section  which  lies  about  Highfield  and 
Biuc  Ridge  is  so  great  that  one  cannot 
fail  to  give  out  some  exi)re'.sion  of  sur- 
[irise.  .-\  large  number  of  the  resicUnts 
of  Baltimore.  Washington  nnil  rjtlur 
cities  have  their  summer  li"ines  at  tliis 
point.  Among  the  distin:;uished  re'^i- 
dents  is  the  Japanese  amba--ador  to  the 
I'nited    States. 

Pas'iing  on,  we  soon  re.ili  a  point 
known  as  Pen  Mar.  From  tiir  train  win- 
dows can  be  seen  the  broad  '"nmberland 
and  Shenandoah  Valleys  wli-rli  spread 
themselves  in  full  grandeur  iK-fi.re  the 
traveler.     Our  limited  space  n'  -11  not  per- 
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mg  from  Hagerstown.  the  train  whirls 
out  into  the  P(.itoniac  Valle>-  and  liy  the 
Cumberland  Extension  passes  through 
Hancock  to  Cumberland,  tlic  second  city 
in  size  in  the  State  of  Maryland.  It 
might  be  said  at  this  point  that  the  Cum- 
berland Extension  between  Williamsport 
and  Cumlierland  was  lunlt  at  a  cost  of 
about  $130,000  per  mile.  It  crosses  the 
Potomac  River  nine  times  in  addition  to 
which  there  are  as  many  tunnels  which 
carry  the  roadway  under  the  mountains 
instead    of    amuml    them    or    over    tliem. 


id.  To  one  side  can  be  seen  the  deep 
canons  and  falls  of  the  Blackwater,  and 
-Maryland  deposits  of  coal.  This  division 
studded  with  coke  ovens,  which  glow 
brilliantly  in  the  darkness  of  the  night. 
This  division  taps  the  rich  coal  and 
lumber  districts  of  West  Virginia.  It 
might  be  said  that  about  62  per  cent,  of 
the  freight  hauled  over  the  Western 
Maryland  consists  of  coal.  The  division 
's  the  outgrowth  of  the  West  Virginia 
Central  and  Pittsburgh  Railway  which 
was  purchased  by  the  Western  Maryland. 
From  Cumberland  the  Erie  Extension 
of  the  Western  Maryland,  a  line  which 
has  just  been  completed  at  a  cost  of 
nearly  $14,000,000,  pierces  tlie  mountain- 
ous districts  of  Somerset  and  Fayette 
counties,  Pennsylvania,  to  Connellsville, 
where  connection  is  made  with  the  Pitts- 
burgh &  Lake  Erie  Railroad  for  Pitts- 
burgh, Cleveland.  Chicago  and  the  Far 
West.  Some  idea  ■■!  the  magnitude  of 
the  undertaking  can  be  had,  when  it  is 
known  that  the  lirie  Extension  is  but  88 
miles  in  length  and  was  built  at  a  cost 
of  $14,000,000.  This  line  boasts  of  the 
lowest  grades  cr.issii-ii  the  Allegheny 
Mountains.  Of  the  many  tunnels  and 
brid.ges,  the  remarkalile  cuts  and  fills,  the 
crowning  featine  of  the  work  is  the  tun- 
nel known  as  the  "Big  Savage  Tunnel.'' 
This  is  the  only  [jurtion  of  the  Erie 
Extension  which  was  built  to  accom- 
modate but  one  track.  The  tunnel  is 
lined  with  concrete  and  pierces  a  moun- 
tain, the  interim 'r  of  which  is  a  mass  of 
cpiicksand. 

In  conclusion,  it  nnght  be  said  that 
since  the  opening  of  through  traffic  be- 
tween the  East  and  the  West,  there  has 
been  a  continuous   stream   of  both   freight 
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At  Cumberland  (Iiu  Western  Maryland 
is  divided,  one  section  extending  to  the 
southwest  throUL;h  tlie  \'alle\  of  the 
I'.kickwaler  to  l-.lkin-.  Unttonsville  and 
many  other  interesting  cities  of  West 
\"irginia.  This  is  known  as  tlie  West 
Virginia  division.  The  scenic  beauty 
which  meets  the  traveler's  eyes  is  splen- 
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is  particularly  noiicealile  that  this  pros- 
perous road  is  still  planning  extensions 
into  new  territory.  To  the  traveler  who 
rides  over  the  well-kept,  rock-ballasted 
load  there  is  no  doubt  but  that  the  West- 
ern Maryland  Railway  will  soon  be  one 
of  the  banner  highways  of  America. 
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Mikado  Locomotives  for  the  Grand  Trunk  Railway 


It    is    interi'Sling   to    learn    that    IwciUy-  An    imcrcstiiii,'    feature    is    the   arraiige- 

tive   locomotives   of   the   2-8-2  class   have     uient    of    the    throttle    lever    support.      It 


recently  been  delivered  to  the  Grand 
Trunk  Railway  by  the  American  Locomo- 
tive Company.  These  engines  have  proved 
so  satisfactory  that  an  order  was  placed 
with  the  same  builders  for  fifty  more  of 
the  same  design  of  locomotives. 


combines  the  lever  fulcrum  and  quadrant 
support  in  an  integral  casting.  This 
means  a  saving  in  the  number  of  parts 
and  also  a  reduction  in  the  number  of 
holes  in  the  back  head.  It  is  also  uni- 
versal,   as    the    support    fits    around    the 


sliirtmg  box  as  a  sleeve,  and  can  be  turned 
to  any  desired  angle  to  bring  the  lever 
in  a  convenient  position.  It  is  also  of 
great  advantage  as  a  means  of  passing 
obstacles  on  the  back  head. 

The  following  comparison  of  dimen- 
sions and  ratios  with  the  consolidations 
replaced   might   be   interesting : 


MIK.M 
VV.  D.   Robb,   Superintendent  of  Motive 

The  freight  traffic  on  the  Grand  Trunk 
Railway  has  formerly  been  liandled  l)y 
Richmond  compound  consolidation  type 
locomotives.  The  consolidation  engines 
have  a  total  weight,  engine  and  tender, 
of  349.800  pounds  and  a  tractive  power 
of  34,000  pounds.  The  .Mikados  have  a 
total  weight,  engine  and  tender,  of  455.100 
pounds,  and  a  tractive  power  of  51.700 
pounds.  With  an  increase  in  weight  of 
only  30  per  cent.,  an  increase  in  tractive 
power  of  52  per  cent,  is  obtained.  This 
is  another  example  of  where  an  increase 
in  power  far  greater  than  the  increase  in 
weight  is  secured  by  the  application  of 
the  latest  knowledge  and  experience  in 
designing.  This  is  very  important,  as 
more  power  per  pound  of  locomotive 
weight  means  more  revenue  from  the  same 
motive  power  investment. 

The  consolidations  are  saturated  en- 
gines, and  have  a  total  heating  surface  of 
2.952  square  feet.  The  Mikados  have  an 
equivalent  heating  surface  (evaporating 
heating  surface  plus  \'/i  times  the  super- 
heating surface)  of  4,776  square  feet,  an 
increase  of  62  per  cent,  over  the  consolida- 
tions, with  an  increased  grate  area  of 
only  lli/$  per  cent. 

These  IMikado  locomotives,  at  i)rcsent. 
are  doing  their  best  work  on  the  Western 
division.  This  division  is  made  up  "i 
broken  grades  which  do  not  exceed  0.6 
per  cent,  except  in  one  case,  where  a 
5-mile  0.95  per  cent,  grade  requires  a 
helper  service.  These  runs  are  bcini 
made  over  this  division  with  an  averaije 
speed  for  the  consolidations  of  20  miles 
per  hour,  and  for  the  Mikados  of  22  mih  s 
per  hour.  The  consolidations  are  averac- 
ing  38,500  ton  miles,  and  the  Mikados  are 
averaging  60.000.  an  increase  of  56  per 
cent. 


'I  ype    2-8-2 

\Vei,ght  on  driving  wheels,  jjounds 213.500 

Weight  on  leading  truck,  pounds 26.000 

Weight  on   trailing  truck,  pounds 43.500 

Weight,  total  of  engine,  pounds 283.000 

\\  eight  of  tender,  pounds 172,100 

Wheel  base,  driving,  feet  anil  ins 16-6 

W  heel  base,  total  of  engine,  feet  and  inches 35-1 

Wlieel  base,  total  of  engine  and  tender,  ft.  and  ins. 67-4 

Cylinders,   diameter   and   stroke,   inches 27  x  30 

\'al ves,    type Piston 

X'alve   gear    Walschaert 

Wheels,  diameter  of  driving,  inches 63 

Wheels,  diameter  of  truck,  inches 31 

Wheels,   diameter   of   trailing,   inches 43 

Wheels,  dia:i!eter  of  tender,  inches 34 

Journals,  driving  main,  inches 11x20 

Journals,  driving  others,  inches 10  x  12 

Journals,    truck,    inches 6'/2  x  12 

Journals,   trailing,   inches 8  x  14 

Journals,   tender,   inches 6x11 

lioiler,  type   F.x.  wagon  top. 

Boiler  pressure,  pounds 175 

Boiler,  outside  dian  cter.   front  end 74 

Boiler,   outside   diameter,  back   end i<3 

Firebox,  length,  inches lOS'.s 

I-'irebox.   width,   inches 75'4 

Tubes,  number  and  diameter,  inches 240-2 

Fhies,  number  and  diameter,  inches 32  5",s 

Tubes,  length,  feet  and  inches 20  0 

Heating  surface,  tubes,  square  feet 3.39S 

Ileatin.g  surface,  firebox,  square  feet 215 

Heating  surface,  arch  tubes,  square  feet 27 

Heating  surface,  total  square   feet 3.''>40 

."Superheating  surface,  square  feet 757 

Grate  area,  square  feet 56.5 

Water,  capacity  of  tender,  gallons 9.0IXI 

Coal,  capacity  of  tender,  tons 15 

Length  over  all.  engine  and  tender,  feet  and  ins.  . .  .7S-2'i 

Extreme  width,  feet  and  inches 10-4 

I'xtreme  height,  feet  and  inches 15-0'  S 

Tractive  power.   I'laximum.   poimds 51.700 


Com.iany,  Uuildcrs. 

2-8-0 
183,700 
25.700 


209.400 
140,400 
17-0 
25-9 
S7-3 

22'-',,  35  X  32 
Piston 
Stephenson 
63 
31 


34 

9'/2  X  12 
9  xl2 
6>  i  X  12 


5'ixlO 

F.x.  wagon  top. 

210 

<:>8-'s 

76 
9r>« 
75' J 
353-2 


15-0 


2.952 


50.6 
7m> 
10 

67 -A -^ 
10-0 
15-0 
6.1.070 
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General  Correspondence 


Jumping    the    Track. 

Editor  : 

I  notice  an  article  on  page  125  of  the 
April  number  of  your  journal  where  Mr. 
NihofT  states  that  he  ran  a  consolidated 
engine  regular,  and  it  is  necessary  to  back 
his  engine  over  part  of  the  territory  he 
is  assigned  to,  and  in  backing  around 
curves  the  rear  driver  would  climb  the 
rail  since  the  engine  came  out  of  shop,  • 
but  took  the  curves  all  right  prior  to  go- 
ing in  shop. 

He  also  states  that  he  eliminated  the 
trouble  as  soon  as  he  located  it,  and  will 
tell  us  how  it  happened  if  we  wish  to  cor- 
respond with  him  in  regard  to  his  find- 
ings. 

In  my  opinion,  this  engine  being  new 
out  of  shop  his  trouble  was  due  to  one 
of  the   following  defects ; 

1.  There  was  an  obstruction  of  some 
kind  between  the  rear  pedestal  binder  and 
the  driving  box  or  cellar— possibly  a 
large  nut  or  a  block  of  wood  which 
would  cause  the  driver  flange  to  be 
raised  over  the  outside  rail  on  a  curve. 

2.  A  main  driving  box  wedge  stuck 
with  box  low  in  the  jaws,  or  a  back 
driving  box  wedge  stuck  with  box  high 
in  the  jaws. 

3.  Engine  swinging  too  high  behind 
and  too  low  in  front,  not  allowing 
enough  clearance  between  binder  and  the 
box  at  the  rear. 

Very  often  an  engine  being  jacked  up 
in  front  last  w^ill  settle  down  some  after 
moving  across  the  table,  and  after  releas- 
ing the  jacks  the  engine  would  appear 
to  be  perfectly  level  before  moving  out 
of  the  house.     Am  T  not  correct  ? 

F.     E.     P.^TTDN. 
CoIhiuIus.  Mis.!. 

Quick  Job  on  Wheel  Hubs. 

Kditok  ; 

A  very  quick  job  was  done  on  an 
eight  wheel  (-1 — 4—0)  type  of  locomo- 
tive in  the  roundhouse  here.  The  bab- 
bitt collars  on  both  sides  of  the  main 
driving  wheel  were  so  badly  worn  that  a 
recess  in  the  wheel  hubs  was  about  '.s  in. 
deep.  With  an  increased  amount  of 
traffic  and  a  shortage  of  engines  it  was 
next  to  impossible  to  send  the  engine  to 
the  main  shop  for  the  purpose  of  rebab- 
bitting  the  collars.  So  a  solid  cast  iron 
ring  was  ordered  from  the  main  shops 
a  little  larger  and  thicker  than  would  till 
the  space,  so  that  after  ma-biniiig  in  the 
lathe  it  would  properly  fit  ilir  worn  re- 
cess. 

The    machinist    started    on    the    job    at 


7  o'clock  in  the  morning.  At  9  o'clock 
the  engine  came  into  the  roundhouse, 
and  a  gang  of  men  got  busy  taking  the 
main  and  side  rods  down,  and  lowered 
the  wheel  down  in  the  wheel  pit.  Then 
one  ring  was  got  ready,  and  the  fitters 
marked  the  holes  for  drilling  in  the  ring 
and  also  the  holes  in  the  wheel,  tha  drill- 
ing and  tapping  being  rapidly  accom- 
plished, the  holes  in  the  metal  ring  being 
countersunk    to    accommodate    the    heads 


FIG 
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of  the  screws  or  tap  bolts.  The  holes  in 
the  driving  wheels  were  drilled  with  a 
compressed  air  drill,  and  in  the  back  of 
the  ring  a  groove  was  cut  to  facilitate 
breaking  the  ring  in  two  pieces.  Fig.  1 
shows  the  driving  wheel  hub,  showing 
recess  to  receive  the  new  cast  iron  collar, 
and  Fig.  2  shows  the  ring  divided  into 
two  segments  so  as  to  be  readily  slipped 
into   place. 

At   7   o'clock   in   the   evening   the   loco- 
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Flfi.    J.      KING    IN"    SEGMENTS. 

motive  left  the  roundhouse  for  the  pur 
pose  of  proceeding  on  its  re,gular  trip. 
hlontrcal  Canada.         J.  G.  KoffELL, 


Brake   Applications. 

]-'l>IT0R  : 

Speaking  of  the  disadvantages,  as  com- 
pared with  tile  advantages,  encountered, 
among  locomotive  engineers,  in  their 
every  day  vocations.  Now,  if  there  is  a 
rule  in  effect  that  will  i)romote  the  great- 
est safety,  it  is.  as  a  usn,-il  thing,  the  result 
of    careful    expeiimeut.    and    sucli    a    rule 


should   have   the   respect   ol    all   whom   it 
governs. 

Suppose  that  there   is  a  rule   requiring 
that    in   the    descent    of    a    IVa    per    cent, 
grade   with   a   train   weighing  3,000  tons, 
at     least     each     brake     pipe     reduction 
should  not  be  less  than  ten  pounds,  and 
heavier  reductions  if  necessary,  in  order 
to  get  the  best  results  toward  retardation 
of  speed  of  train  and  safe  control.    If  the 
same,   rule    requires    that    the    engineer's 
brake  valve  be  carried  in  the  full  release 
position,  let  it  be  so,  there  are  good  and 
sufficient    reasons    for    it.     This    full    re- 
lease   position    of    the    engineer's    brake 
valve     is     no     respecter    of    any    type   of 
rotary    brake    valve,    not    even    excepting 
the  famous  H-6  brake  valve.     The  S-F-4 
governor  is  not  used  in  connection   with 
the  H-6  brake  valve  here  considered,  con- 
sequently,   when    the    supply    valve    feed 
valve  handle  is  adjusted  for  the  purpose 
of  increasing  brake  pipe  and  main  reser- 
voir  pressures,    a    disappointment    is    en- 
countered   by    the    engineer.      When    the 
adjustment  has   been  made,   in  the  usual 
way,   the  brake   pipe   pressure   will   build 
up   to   about   80   lbs.   in   brake   pipe   and 
auxiliaries,  but  it  will  be  found  that  there 
will  be  no  increase  in  the  main  reservoir 
pressure.     This   is    due   to   the   fact   that 
the  high  pressure  governor  head  is  of  the 
ordinary  type,  but  no  matter.     In   order 
to    comply    with    the    rule    involved,    the 
brake  valve  handle  is  to  be  carried  in  the 
full  release  position  and  a  direct  commu- 
nication   maintained    between    the    main 
reservoir   and   brake   pipe.     This   is   done 
for  a  valid   reason   to  be  now  explained. 
When  the  brake  valve  handle  is  placed  in 
full  release,   the  largest  possible  opening 
is  established   from  the  main  reservoir  to 
the  brake  pipe,   through   cavity   C  in   the 
rotary,  port  B  in  the  seat,  thence  through 
port   L  into   brake   pipe.     In   this    way   a 
larger  volume   of   air    (compressed)    will 
have   access    from   the   main   reservoir   to 
the  brake   pipe   and   the   strong  tendency 
of   this    is    to   quickly    supply   brake   pipe 
reduction.?,  and  leak.iges  that  are  usually 
present,    in    all    brake-    pipes.      Now    then, 
the  real  object  of  tlie  ten  pounds   reduc- 
tion in  brake  pipe  pressure  is  to  build  up 
the  brake  cylinder  pressure  sufficiently  to 
h.ild  the  train  under  control,  in  descend- 
ing this  grade.     This  "Hold"  is  to  be  of 
short    duration,    then    a     release    of    the 
brakes    efTected,    and    with    the    retainers 
turned    "Up"    a    slow    gradual    release    of 
brake  cylinder  pressure  will  be  the  result, 
and    this    will    practically    be    due   to    the 
cylinder  pressure  leaking  by  the   retainer 
valve  scat.     There  arc  none  of  these  ab- 
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solutely  tight,  but  the  said  leakage  will 
be  slow  enough  to  retain  a  certain  brake 
cylinder  pressure  and  thus  keep  the  speed 
of  train  from  picking  up  quickly.  While 
this  function  is  being  performed,  the 
brake  valve  handle  has  been  in  release 
position,  thereby  permitting  the  free  flow 
of  compressed  air  from  the  main  reser- 
voir to  the  brake  pipe,  thus  recharging  it 
to  maximum  pressure,  supplying  leak- 
ages, etc.  In  the  direct  communication 
position  of  the  brake  valve,  it  has  been 
demonstrated  that  a  higher  brake  pipe 
and  auxiliary  pressure  can  be  built  up  in 
a  shorter  period  of  time  than  it  can  be 
otherwise.  Therefore,  where  the  brake 
"holds"  are  frequent,  the  logical  thing  to 
do  is  carry  the  brake  valve  handle  in  the 
full  release  position,  during  the  descent 
of  said  grade,  except,  of  course,  the  short 
period  of  time  required  to  make  the  ap- 
plication of  the  brakes. 

At  this  juncture  it  is  advisable  to  ex- 
plain that  while  controlling  a  train  clown 
this  grade,  say  from  13  to  14  miles  per 
hour,  a  ten  pounds  reduction  can  be 
made  in  10  to  12  seconds,  then  rotary 
valve  held  on  lap  position  for  about  15 
to  20  seconds,  to  permit  the  reduction  to 
take  place  and  steady  the  speed  of  train, 
then  the  brake  valve  handle  is  returned 
to  full  release  position  and  the  restora- 
tion of  pressure  begins  in  brake  pipe  and 
auxiliaries.  At  the  same  time  the  re- 
tainers are  holding  in  check  the  brake 
cylinder  pressure,  thus  effecting  tlie 
greater  measure  of  control.  During  the 
period  of  release,  the  main  reservoir  and 
brake  pipe  are  in  communication  any- 
where from  1  minute  and  15  seconds  to 
2  minutes.  This  method  of  brake  nia- 
nipulation  assures  that  brake  pipe  and 
ai:xiliary  pressure  will  be  maintained  to 
the  highest  maximum.  If  the  air  coin- 
pressor  can  be  kept  in  communication 
with  the  brake  pipe  the  greater  portion 
of  the  time  required  to  make  tlie  descent 
of  this  grade,  with  this  heavy  tonnage 
train ;  say  for  instance,  the  train  con- 
sists of  from  45  to  55  loaded  cars,  the 
work  is  being  performed  in  the  safest 
way  known  to  modern  practices.  .\ny- 
how,  if  there  is  any  better  or  more  ^aiis- 
factory  methods  of  brake  operation  Inr 
the  character  of  work  here  undcV  discus- 
sion, we  have  no  knowledge  of  it,  then 
we  should  adhere  to  the  best  and  safest 
wa}%  which,  it  is  assumed,  is  in  accordance 
with  above  explanation. 

It  is  a  regrettable  fact  that  there  are 
yet  a  few  locomotive  engineers  who  claim 
that  they  do  not  agree  with  the  brake 
operation  here  under  discussion.  They 
dislike  extremely  the  idea  of  having  to 
carry  the  brake  valve,  especially  the  M-6, 
in  full  release  position,  as  this  closes  the 
port  leading  from  the  application  cylinder 
to  the  atmosphere,  and  if  there  arr  an' 
leakages  of  valve  31,  in  the  distrib  nin? 
valve,  or  under  the  rotary  valve  nf  tlic 
independent    valve,    pressure    is    du'    tn 


tliese  delects— and  some  others  not  here 
mentioned— built  up  in  the  application 
cylinder,  and  the  engine  and  tender 
brakes  apply,  which  is  liable  to  result  in 
over-heated  tires,  causing  rliem  to  loosen 
and  move  on  wheel  center,  come  off,  etc. 
granted.  But  the  driving  wheel  and 
tender  brakes  can  be  kept  released  by 
occasionally  moving  the  independent 
brake  valve  to  release  position,  momen- 
tarily, and  no  trouble  will  be  experienced 
with  these  brakes.  Then  there  is  a  way 
of  eliminating  the  objection  and  retain- 
ing the  good  points  of  carrying  the  brake 
valve  in  full  release  position.  Here  is 
another  reason  why  the  running  position 
should  be  avoided  in  grade  braking.  With 
llie  brake  valve  handle  carried  in  run- 
ning position,  any  air  that  passes  into 
the  brake  pipe,  must,  of  necessity,  be 
forced  through  the  feed  valve  attachment, 
through  ports  J  in  the  rotary  valve,  and 
F  in  the  seat.  This  passageway  is  about 
the  size  of  an  ordinary  lead  pencil,  which 
offers  considerable  resistance  to  the  flow 
of  air  from  the  main  reservoir.  Wire 
drawing,  so  to  speak,  into  the  brake  pipe. 
Of  necessity,  this  delays  the  building  up 
of  the  brake  pipe  and  auxiliary  pressure 
toward  the  rear  of  train,  and  the  longer 
the  train,  the  slower  w^ill  be  the  rise  of 
pressure.  Now  then  in  the  descent  of 
this  grade,  it  has  been  proven  that  after 
18  or  20  brake  applications,  to  steady  the 
train  in  the  drop,  had  been  made,  the 
pressure  at  the  rear  of  the  train  brake 
pipe  had  reduced  from  90  pounds  to  50 
pounds.  This  loss  of  pressure  produced 
a  hazardous  condition,  and  if  it  were  not 
for  the  fact  that  the  foot  of  the  grade 
had  been  reached,  where  it  was  possible 
to  bring  the  train  to  a  stop  with  low 
brake  cylinder  pressure,  a  runaway 
might   have  been   experienced. 

Let  us  allude  for  a  moment  to  what 
constitutes  the  hazardous  condition  re- 
ferred to  in  a  preceding  paragraph.  Sup- 
pose that  a  heavy  tonnage  train  has  made 
the  descent  of  this  grade  and  the  brake 
valve  has  been  carried  in  the  ruiming  po- 
sition. The  several  brake  applications 
with  6  to  7  pounds  brake  pipe  reductions, 
which  means  low  brake  cylinder  pressure, 
there  goes  with  this  method  of  operation 
long  holds,  during  these  holds,  the  rotary 
valve  is  held  on  lap,  and  compressor  cut 
off  from  supplying  pressure  to  the  brake 
pipe,  so  when  several  holds  arc  thus  made, 
while  drifting  down  the  grade,  and  it  re- 
quires, say,  35  minutes  to  reacli  the  foot 
of  the  hill,  and  due  to  the  fact  that  the 
brakes  were  held  applied  for  a  period  of 
one  minute  to  one  minute  am!  thirty  sec- 
onds, then  it  will  he  foimd.  that  on  near- 
ing  the  foot  of  the  hill,  tlie  brake  pipe  and 
auxiliary  pressure  has  been  depleted,  ap- 
proximately. 40  pounds.  This  means  thai 
there  arc  but  50  pounds  nmaining  with 
which  it  might  be  necessary  to  brine  the 
train  to  a  stop,  and  if  this  train  is  to 
enter    a    vard    limit    under    these    circimi- 


stances,  which  is  practically  the  case, 
there  is  possible  danger  of  colliding 
with  a  yard  engine  or  the  rear  of  some 
preceding  train.  This  is  a  chance  that 
has  been  taken  by  some  men,  and,  too,  in 
violation  of  a  specific  rule. 

On  the  contrary,  it  is  much  better,  and 
positively  more  in  the  interest  of  safety, 
to  bring  the  train  down  the  grade  and 
maintain  the  pressure  at  the  maximum, 
and  then  if  it  becomes  necessary  to  stop, 
to  prevent  a  collision,  there  is  sufficient 
pressure  present  in  the  brake  pipe  and 
auxiliaries  to  do  this  within  shorter  limits 
than  it  could  possibly  be  done  with  the 
depleted,  or  lower,  pressures. 

Jas.   Spell£n. 
Road  Foreman  of  Engines. 

B.  R.  &  P.  Rv.  DuBois,  Pa. 


Richard    Dudgeon    and    the    Hydraulic 
Jack. 

Editor  : 

In  the  June  issue  of  R.mlwav  and 
Lcco.MOTivE  Enxineering,  there  is  ref- 
erence to  an  old  acquaintance  and  friend 
of  mine.  Mr.  Richard  Dudgeon,  and  his 
hydraulic  jack,  of  which,  beyond  question, 
he   was   the  inventor. 

Between  1846  and  1854,  I  was  employed 
on  the  Philadelphia  &  Reading  Railway. 
During  a  portion  of  this  period  Mr. 
Dudgeon  was  employed  as  an  engineer 
on  the  same  road,  and  ran  what  was 
known  as  the  Phoenixville  and  Pottsville 
train,  as  near  as  I  remember,  in  1847 
and  184N'.  This  train  kept  him  from  as- 
sociating with  the  other  engineers  as  he 
laid  up  over  night  at  Reading.  He  took 
his  train  from  Reading  about  2  o'clock 
in  the  morning  on  all  week  days,  and  ran 
to  Palo  .Mto,  picking  up  empties  on  the 
way,  leaving  the  latter  place  after  the 
morning  passenger  train,  then  ran  to 
Phoenixville  and  back  to  Reading,  making 
one  and  a  half  day's  time  in  each  day.  In 
the  afternoon  he  came  into  the  shop  and 
worked  at  something  that  he  called  a 
hydraulic  jack.  There  was  considerable 
curiosity  in  regard  to  what  he  expected 
to  accotnplish.  and  when  Mr.  Dudgeon 
endeavored  to  explain  his  incomplete  ap- 
pliance and  the  extraordinary  weights 
that  he  expected  to  be  able  to  lift  with  it, 
he   was   looked    upon   as  a   visionary. 

Being  anxious  to  know  what  a  hy- 
draulic jack  was.  I  took  pains  to  make 
a  closer  acquaintanceship  with  Mr.  Dud- 
geon, and  we  gft  to  be  very  friendly. 
Our  railri'ad  officials  did  n^'t  think  it 
worth  their  while  to  give  the  jack  a 
trial,  and  I  confess  that  personally  I  was 
somewhat  amaze. 1  at  the  success  of  the 
invenlion.  Mr.  Dudgeon  si;ccer'lcd  in 
t'ludinc  a  p;irty  who  to..k  an  interest  in 
the  hvdrnulic  jack  and  helped  him  to 
linaiice  tlie  venture,  and  so  he  left  the 
tmrl-y  "f  the  PhilndcIplii.-\  S:  Reading, 
and    settled    in    New    V'tI; 

F.  J.   Ratch. 
.V.-t.-  y>-rl.:  X.  v. 
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Annual  Convention  of  the  American  Railway 
Master  Mechanics'  Association 


The    forty-sixth    annual    convention    of 
the  American  Railway  Master  .Mechanics' 
Association  was  held  at  Atlantic  City,  K. 
J.,   beginning   June    11th,   and   continuing 
during  the  following  two  days.     The  at- 
tendance was  unusually  large  and  the  sub- 
jects   discussed    were   greater    in    number 
than   formerly,   and  a  very   keen   interest 
was  shown  in  the  proceedings.     All  of  the 
committees    had    given    considerable    time 
and  attention  to  the  preparation   of  data 
on  the  matters  referred  to  them,  and  the 
rtsult    was    that    the    committees'    reports 
were   exceptionally   valuable,   and   furnish 
ar   excellent  report  of  the  most  advanced 
railroad  mechanical  practices  as  well  as  a 
clearing  of  the  way  for  a  better  solution 
of    the    problems    that    remain    unsolved. 
The    number    of    subjects    presented    was 
such   that   the   discussions   were   in   many 
instances  necessarily  brief,  and  the  sugges- 
tions   of    the    committees    in    regard    to 
recommended   practices   as   we'd   as   other 
matters    were    invariably    adopted.      Con- 
siderable  time   was   spent   in   the    reading 
<-f  the  papers  which  might  be  utilized   in 
debate,  as  papers  of   such  importance  d" 
not  gain  in  interest  by  being  read,  and  it 
is  a  well  known  fact  that  the  best  mechan- 
ics are  not  always  the  best   readers.     Be- 
sides if  the  reports  arc  jirinted  in  advance 
they  can  be   read  l)y  the  members  them- 
selves in  advance  and  an  opportunity  for 
preparation    for    debate    is    aKvays    a    de- 
cided   advantage    as    the    best    expression 
of    the    best    thoughts    does    nnt    always 
come   spontaneously.     The   si>eakers  as   a 
rule    were     clear    and     decisive,    but     the 
IH-netratin.L'  Mualitx-  "f  all  their  v. .ices  w,-i>- 
iiot    quite    eciual    to    the    streimth    "f    their 
arguments. 

The  president.  Mr.  D.  F.  Crawford. 
made  a  competent  presiding  ot'ficer.  His 
opening  address  was  full  of  excellent  mik- 
pestions  and  showed  how  earnestly  he 
had  the  welfare  of  the  association  at 
heart.  Mr  J.  W.  Taylor,  the  accm- 
plished  secretary,  presented  rep<.rts  tliat 
were  inocKls  "l  their  kind.  His  rep'irt 
sliowed  that  there  were  1074  niembers  in. 
good   standin;.;. 

The  Railway  Supply  Men's  .Xssociation 
h;id  provided  as  formerly  a  siilemlid  ex- 
hibition of  railway  appliances  which  occu- 
lii.-d  almost  the  entire  space  of  the  great 
steel  pier.  The  equipment  and  furnish- 
ings and  decorations  were  fin<-.  and  as 
ar  object  lessen  in  the  marked  improve- 
ment in  the  multiplex  details  of  railroad 
meclianism.  especially  in  high  speed  tools, 
it  was  a  decided  advance  over  anv  similar 
exhibiti'.n  held  under  the  auspice-  of  the 
association. 


The  three  sessions  of  the  convention 
opened  at  9:30  a.  m..  and  closed  at  1:30 
p.  m.,  giving  the  members  and  tlicir 
friends  ample  time  to  examine  the  ex- 
hibits, and  also  to  participate  in  the  vari- 
ous entertainments  provided  by  the  com- 
mittees. 

Of  the  subjects  presented  by  papers 
from  special  committees,  the  following 
are  condensed  reports : 


Mechanical  Stokers. 

The  report  of  the  Committee  on  Me- 
chanical Stokers,  of  which  Mr.  A.  Kearney 
is  chairman,  presented  a  lengthy  report. 
This  subject  has  been  reported  upon  at 
nine  successive  conventions,  and  the  com- 
mittee were  unanimously  of  opinion  that 
more  progress  has  been  made  towards 
perfecting  the  mechanical  stoker  during 
the  last  year  or  little  more  than  during 
the  entire  period  in  which  experiments 
have  been  made.  At  the  present  time  the 
stoker  has  undoubtedly  reached  a  com- 
mercial  stage   of   development. 

In  all  the  work  and  experimentation 
with  the  various  schemes  suggested,  two 
distinct  methods  or  principles  for  stoking 
a  locomotive  still  characterize  the  stage  of 
development.  In  one  the  coal  is  delivered 
to  the  lire  box  over  the  bed  of  the  lire, 
not  unlike  hand-liring.  which  is  generally 
termed  the  "scatter"  system:  wdiile  the 
other  delivers  the  coal  up  through  the  bed 
of  the  fire  from  underneath  and  is  desig- 
nated as  the  "underfeed"  stoker.  Both 
methods  have  their  advocates  and  strong 
points  of  defense.  Consequently,  having 
before  us  the  results  both  types  have  ac- 
complished, it  would  be  unsafe  to  cm- 
iecture  wdiich  school  will  ultimately  sur- 
vive. Probably  both  will  continue  to  ad- 
v.mce.  but  time  only  cm  f.irctell  their  fate. 
an<l  which  will  in  the  end  prove  more 
economical. 

The  most  iiromiiuut  designs  are  the 
Crawford.  tyi>ifyiii.i;  the  iiiiderfee<l.  and 
the  Street,  representing  the  "scatter"  tyiie. 
The  C.ee  and  the  Ilanna  arc  also  of  the 
•  scatter  design.  The  stokers  which  are 
undergoing  development  are.  besiiles 
those  already  n;imed.  the  Strouse. 
Barnum.  Ilaydeii.  Brewster.  Harvey, 
Dickinson,  and  the  F.rie.  Of  these.  76 
of  the  Strouse  h;ivc  been  in  use  on  16 
railroads.  This  desi«n  interferes  with  the 
operatiem  of  the  Tu-e  door,  and  the  coal 
must  be  all  shovelled  fr.un  the  tank  into 
a  hopijcr.  Of  tlie  Barnum  type  7  have 
been  in  service  on  the  Burlington,  and 
tin  V  are  f  till  in  the  experimental  stage.  The 
same  may  be  said  of  the  Hayden,  Hayden 
modilied,     Brewster,     Harvey,    Dickinson 


and    Erie    stokers.      Of    the    20    Hanna 
stokers    applied    on    locomotives    on    the 
Queen    &    Crescent    railroad,    the    manu- 
facturers are  confident  of  further  improv- 
ing their   device.     Only   one   of  the   Gee 
stokers    is    in    service    on    the    Pennsyl- 
vania road,  and  it  is  giving  good  results. 
Of  the  Crawford  stoker,  there  are  159  in 
use    mostly    on    the    Pennsylvania    Lines 
West,     and     140    more     are     being    con- 
structed.    The  reports  are  very  favorable 
and  it  seems  likely  that  the  larger  loco- 
motives  built  in   future  will   be   equipped 
with   this   stoker.     There   are    189   Street 
stokers    in    service    on    various    railroads 
and  173  are  on  order.    The  Crawford  and 
Street  designs  therefore   may   be   said   to 
stand    out    from    the    others    in    popular 
favor.     The  reports  are  not  as  complete 
as   would   be   wished,   but   the   success   of 
these  two   stokers  may  be  said  to  be  as- 
sured.    In  point  of  fuel  economy  the  re- 
ports   are    conflicting.      In    the    complete 
absence  of  failures  there  is  some  economy 
in  the  use  of  the  stoker,  as  the  fire  door 
is  kept   closed   and   the   combustion   must 
necessarily     be     more     complete.       Very 
elaborate   tests   are   under   way,   but   they 
have    not    yet    progressed    sufficiently    to 
justify  reliable  conclusions. 

The  committee  concluded  their  report 
with  a  list  of  the  following  requirements 
which  sliouW.  and  ;ire  being  met  in  the 
satisfactory  stoker : 

1.  It  should  C'luvey  coal  from  the  tank 
to  the  fire  box  with  the  minimum  of 
physical  work  on  the  part  of  the  fireman. 

2.  It  should  maintain  a  inaximum  steam 
pressure  on  the  locomotive,  and  have  a 
margin  for  additii'iial  feeding  capacity. 

3.  It  should  leave  the  fire-box  door, 
and  deck  as  much  :is  practicable,  unob- 
structed. 

4.  It  should  mainl.-iin  ;in  ideal  fire  for 
economic  fuel  consumption. 

.s.  It  should  distribute  fuel  in  the  fire 
box  in  such  a  manner  as  to  reduce  to  a 
minimum  any  necessity  for  disturbing 
the  fire  Iiy  means  of  the  hook. 


Revision  of  Standards. 

The  committee  on  the  revision  of 
standards,  of  which  Mr.  W.  I".,  nunham 
is  chairman,  reported  at  considerable 
length  presenting  details  in  regard  to 
the  size  of  rou.gh  and  finished  bolt  heads, 
castle  nuts,  cotter  pins  and  the  location 
of  cotter  pin  holes  in  projecting  bolt 
ends.  Gauges  for  cast-iron  wheels  were 
recommended  to  be  made  in  accordance 
with  the  M.  C.  B.  specifications  adopted 
last  year.  The  minimum  of  cast-iron 
wheels   was   also   changed   to   agree   with 
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the  M.  C.  B.  regulations  specifying  the 
weights  as  615,  665  and  715  pounds.  The 
same  action  was  taken  in  regard  to  con- 
forming with  the  M.  C.  B.  rules  regard- 
ing journal  box,  bearings  and  wedges, 
and  wheel  circumference  measure.  A 
recommendation  was  also  made  that  for 
engines  running  local  freight  trains  an 
allowance  of  si.\  per  cent,  to  the  train 
mileage  be  added  for  switching.  In  regard 
to  flues  on  locomotives  it  was  recom- 
mended that  in  practice  it  is  unnecessary 
to  bead  all  flues  in  the  front  end.  The 
adoption  as  a  standard  of  the  Federal 
regulations  for  the  inspection  and  testing 
of  boilers  and  their  appurtenances  as  con- 
tained in  the  order  of  the  Interstate  Com- 
merce Commission  was  recommended. 
The  committee  complained  that  the  re- 
plies to  their  circular  of  inquiries  had  not 
brought  as  many  replies  as  they  would 
have  wished. 


Design,  Construction  and  Inspection  of 
Locomotive  Boilers. 

The  committee  on  the  above  subject,  of 
which  Mr.  D.  R.  MacBain  was  chairman, 
presented  an  able  report  extending  to 
nearly  40  pages  of  printed  matter.  The 
committee  reported  last  year  on  design 
and  construction,  and  confined  their  report 
this  year  to  the  subject  of  the  maintenance 
of  locomotive  boilers.  The  chief  difficul- 
ties are  leaky  flues  and  mud  rings,  broken 
stay  bolts  and  cracks  in  the  fire  box. 
Oxy-acetylene  or  electric  welding  outfits 
are  rapidly  coming  into  use  and  meeting 
the  difficulties.  The  welding  of  both  small 
and  large  superheater  tubes  on  the  back 
sheet  is  being  done  extensively  on  some 
roads.  In  welding  the  ends  of  flues  the 
old  flue  having  been  removed,  the  first 
operation  is  to  draw  the  centers  of  the 
back  and  front  flue  sheets  toward  each 
other.  The  center  of  the  back  sheet  is 
drawn  forward  about  IH  inches,  and  the 
front  sheet  is  drawn  backward  about  \'/i 
inches.  This  is  accomplished  by  applying 
eleven  stay  rods  distributed  in  a  circle 
about  254  feet  in  diameter,  one  of  the  rods 
being  located  in  the  center.  While  these 
rods  are  under  tension  the  back  flue  sheet 
is  annealed  around  the  edges  by  an  oil 
torch.  Rods  are  then  removed  and  (here 
is  a  permanent  dish  in  the  back  sheet  of 
about  I'/i  inches,  and  in  the  front  sheet 
1%  inches.  The  holes  are  then  counter- 
sunk on  the  fire  side  to  a  depth  of  ;4-'nch 
with  a  countersinking  tool,  the  cutting 
faces  of  which  are  at  an  angle  of  90  de- 
grees. Flues  are  then  set  in  place,  pro- 
jecting H-inch  beyond  the  sheet,  then 
rolled  and  ready  to  be  welded,  as  shown 
in  the  accompanying  illustration.  When 
welding  on  flues  the  method  is  to  start  at 
the  bottom  and  weld  through  the  center 
up  to  the  top  of  the  flue  sheet,  and  then 
from  the  center  out  to  either  side.  It 
should  be  remembered  that  the  niniutc- 
nance  cost  is  almost  entirely  eliminated. 
also  that  engine  failures  are  avoided  and 


engines  can  be  kept  in  service  a  greater 
length  of  lime.  Present  indications  arc 
that  flues  can  be  run  the  three-year  limit 
without  removal.  No  roads  reported 
welding  tubes  on  the  front  tube  sheet. 

On  washout-plug,  holes  patches  have 
been  applied  4  or  5  inches  in  diameter 
and  welded  and  new  holes  drilled  for  the 
plugs ;  washout-plug  holes  have  been  re- 
inforced around  the  hole  for  a  distance 
of  J/2-inch  or  more.  This  work  has  proved 
very  successful  with  both  types  of 
welders.  Boilers  should  be  washed  with 
hot  water.  It  avoids  sudden  change  in 
temperature  by  which  process  the  stay 
bolts  and  fire  box  sheets  and  boiler  can  be 
washed  clean  in  a  shorter  time.  Most 
railroads  install  hot-water  plants  when 
Iniilding  new  roundhouses. 

When  washing  with  cold  water,  care 
slinidd  be  taken  that  the  boiler  is  properly 
cooled  before  cold  water  is  turned  into 
same.  The  general  practice  is  to  remove 
two  washout  plugs  in  the  backhead  above 
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crownsheet,  connect  the  cold-water  hose 
to  the  feed  pipe,  which  allows  the  cold 
water  to  pass  through  the  injectors  and 
l)oiIer  check  and  mi.x  with  the  hot  water 
in  the  boiler,  thereby  allowing  the  water 
to  escape  through  the  washout  holes.  By 
this  method  the  boilers  may  be  fairly 
well  cooled  down  and  after  this  has  been 
accomplished  all  washout  plugs  are  re- 
moved, which  will  allow  the  boiler  to 
drain  itself.  With  this  method  it  con- 
sumes more  time  than  washing  out  the 
boilers  with  hot  water.  It  requires  from 
forty  to  sixty  minutes  to  cool  the  boiler 
down. 

Of  the  twenty-four  roads  reporting, 
flexible  stay  bolts  are  used  by  all  except 
two.  Roads  not  applying  full  installation. 
are  applying  stay  bolts  in  the  breakage 
zone,  which  consists  of  30  to  35  per  cent, 
of  the  total  number  of  stay  bolts.  Results 
obtained  from  flexible  stay  bolts  have  been 
very  satisfactory  up  to  date. 

To  get  the  most  efliciency  out  of  a 
brick  arch  it  must  be  maintained  properly 
and  not  often  disturbed.  The  general 
practice  seems  to  be  to  remove  the  center 
row  of  bricks  when  it  is  found  necessary 
to  bore  or  work  on  flues.  Only  enough 
brick  should  be  taken  out  to  enable  the 
operator  to  get  at  the  tubes.  They  must 
be   removed    as   carefully   as    possible    to 


avoid  breakage.  Some  roads  have  a  spe- 
cial brick-arch  man,  day  and  night,  at 
the  large  terminals  to  make  repairs  to 
arches  and  to  sec  that  they  arc  kept  in 
good  condition.  Brick  arch  should  be 
blown  off  with  air  by  a  pipe  put  in 
through  the  fire-box  door  with  a  tec  on 
the  end  which  will  blow  the  dirt,  or  a 
portion  of  it,  to  the  ccjrncrs  where  there 
is  an  opening  which  allows  it  to  fall  out 
on  the  grates. 


Steel  Tires. 

The  Committee  on  Steel  Tires,  of  which 
Mr.  Lacey  R.  Johnson  was  chairman,  re- 
ported that  the  only  change  in  the  specifi- 
cation of  last  year  was  that  the  elasticity 
should  be  at  least  50  per  cent,  of  the 
tensile  strength.  The  stock  for  tires 
should  be  made  by  the  open-hearth  or 
crucible  process.  In  the  chemical  com- 
position of  the  tires  the  committee  recom- 
mended that  there  should  be  three  classes  : 
(1)  passenger  engines,  (2)  freight  en- 
gines, and  (3)  switching  engines,  tender 
truck,  trailers  and  car  wheels. 

Class  1. — Carbon,  not  less  than  50  per 
cent,  or  over  70  per  cent. ;  Phosphorus, 
not  over  05  per  cent. ;  Manganese,  be- 
tween 50  per  cent,  and  80  per  cent. ;  Sul- 
phur, not  over   05  per  cent. 

Class  2. — Carbon,  not  less  than  60  per 
cent,  or  over  80  per  cent. ;  Phosphorus, 
not  over  05  per  cent. :  Manganese,  be- 
tween 50  per  cent,  and  80  per  cent.;  Sul- 
phur, not  over   05  per  cent. 

Class  3. — Carbon,  not  less  than  70  per 
cent,  or  over  85  per  cent. ;  Phosphorus, 
not  over  05  per  cent. ;  Manganese,  be- 
tween 50  per  cent,  and  80  per  cent.;  Sul- 
phur, not  over  05  per  cent. 


Main  and   Side  Rods. 

The  members  of  the  committee  on  the 
above  subject,  of  which  Mr.  W.  F.  Kiesel, 
Jr.,  is  chairman,  reported  two  years  ago, 
and  were  continued  with  a  view  to  bring 
the  matter  up  for  further  consideration 
for  possible  adoption  for  standard  prac- 
tice, reported  that  as  it  will  be  but  a  short 
time  before  heat-treated  and  alloy  steels 
are  introduced,  maximum  allowable 
stresses  for  such  m.-terials  should  be 
recommended ;  and  that  allowalile  pres- 
sure per  square  inch  for  pin  bearings  be 
specified,  and  a  ratio  of  length  to  diameter 
of  pins  be  established,  especially  for  high- 
speed engines:  and  further,  that  offset 
rods  for  locomotives  with  three  pairs  of 
drivers  sometimes  have  all  of  the  oflFsct 
in  rod  between  two  drivers,  .ind  none 
between  the  third  and  middle  driver.  It 
is  then  not  positively  necessary  that  the 
total  oflfset  be  taken  as  leverage  for  bend- 
ing. The  committee  further  reported 
that  a  general  rule  for  type  of  oftsef  rods 
described  can  not  be  fonuulnted  without 
danger  of  having  it  misapplied.  The  rule 
as  given  may  err  slightly  -n  the  safe  side. 
but  can  not  be  misapplied.  It  i?  therefore 
preferable  to  make  no  change. 
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Smoke    Prevention. 

The  Committee  on  Smoke  I'rcNcntion, 
of  which  Mr.  E.  W.  Pratt  is  chairman, 
reported  two  years  ago  on  an  e.xperi- 
mental  smoke-washing  device  for  round- 
houses. Experiments  are  being  continued 
and  an  extensive  plant  is  in  course  of 
construction,  and  further  information  of 
value  may  be  expected  next  year.  .Mean- 
while, several  of  the  members  were  on  a 
special  committee  appointed  by  the  Gen- 
eral Manager's  .Xssociation  of  Chicagi)  to 
determine  the  advantages  of  steam  jets 
in  locomotive  Tire  boxes  as  an  aid  to 
smoke  prevention,  and  the  report  of  tliat 
committee  was  presented  in  full  to  the 
irembers  of  the  Master  Mechanics'  .\sso- 
ciation. 

From  this  report  it  appears  tliat  of  from 
four  to  si.x  pounds  of  air  i)er  pound  of 
coal  fired -is  delivered  over  the  lire  by 
steam  jet  tubes,  the  emission  of  smoke 
will  be  reduced  to  a  very  low  amount, 
and  that  while  the  lirick  arch  is  a  benefit, 


arc  superior  to  air  alone  in  smoke  pre- 
vention. The  brick  arch  greatly  improves 
the  performance  of  the  side  jets.  The 
tests  also  revealed  the  fact  that  while 
running,  the  brick  arch  is  cajiable  of  mak- 
ing a  5.0  per  cent,  reduction  in  smoke, 
irrespective  of  the  >team  jets,  wliile  the 
jet  tubes  reduce  the  smoke  OO  per  cent, 
without  the  arch.  Tlie  ste.ini  jet  tubes 
also  showed  that  they  had  -the  same  effect 
on  the  amount  of  siiarks  discharged; 
wliilc  tlie  brick  arch  alone  does  not  re- 
duce tlie  amount  of  sparks. 

It  might  be  thought  that  the  admission 
of  air  above  the  tire  would  materially  re- 
duce the  temperature  in  the  fire  box. 
This,  however,  is  not  tlie  case.  The  fire 
bo.x  temperature  must  be  high  for  the 
best  results,  because  tlie  injected  air  could 
not  combine  with  the  combustible  gases 
unless  the  temperature  is  sufficiently  high. 

It  may  be  added  that  although  the  re- 
sults of  the  tests  are  generally  surprising 
the   idea   is   not   new.   experiments    in   the 


and  valve  bushings  made  of  close-grained 
iron  rather  harder  than  is  absolutely  nec- 
essary when  using  saturated  steam,  and 
that  iron  low  in  phosphorus  and  silicon 
is  desirable. 

The  committee  has  not  been  able  to 
determine  any  definite  figure  on  the  com- 
parative cost  of  maintaining  superheated 
and  saturated  steam  locomotives,  but  the 
general  consensus  of  opinion  seems  to  be 
that  the  increase,  if  any,  in  the  cost  of 
maintenance  is  not  going  to  be  of  sufficient 
moment -to  influence  the  question  one  way 
or  the  other. 

During  the  year  the  Pennsylvania 
Railroad  started  a  series  of  tests  contem- 
plating the  comparison  of  two  Atlantic 
type  locomotives,  two  Pacific  and  two 
Consolidation  locomotives,  of  modern  size, 
one  of  each  type  equipped  with  Schmidt 
superheater,  and  the  other  using  saturated 
steam.  The  tests  of  the  Atlantic  and 
Pacific  type  locomotives  have  been  com- 
pleted, and   copy  of  report  upon  the  At- 
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particularly  while  the  locomotive  is  run- 
ning, the  steam  iet  combustion  tube  is 
of  value  either  with  or  without  a  brick 
arch.  The  blower  line  consisted  of  a 
U4-'nch  steam  pipe  from  the  steam  turret 
to  the  smoke  box  connection,  which  latter 
connected  to  the  exhaust  nozzle  by  a 
1-inch  pipe.  The  blower  was  of  the 
double  tip  nozzle  t\|ie.  The  fire  d'.'or  w;is 
equipped  with  an  adjustable  damper  and 
deflector.  Very  thorough  tests  were 
made.  .Anemometers  were  used  in  com- 
puting the  amount  of  air  used.  The  ac- 
companying illnslration  shows  the  details 
of  the  piping  appliance  used  in  injecting 
the  air  into  the  lire  box.  Tlie  minimum 
smoke  with  normal  brick  anh  showed  a 
reduction  of  about  87  per  cent.  The  tests 
showed  conclusively  that  the  air  injected 
over  the  fire  is  the  greate  ;  factor  in 
sniiike  reduction.  It  was  also  shown  that 
the  air  should  he  injected  by  -uani  pipes 
a^  a  small  amount  of  moisture  was  esscn- 
ti.d.      Steam    and    air    properly    combined 


same  direction  having  been  made  as  earl\ 
as  1S38,  and  further  experiments  will  be 
watched  with   interest. 


Superheater  Locomotive. 

Mr.  J.  T.  Wallis,  chairman  of  the  Com- 
mittee on  Sniierluated  Locomotives  re- 
jiorted  briefly  that  since  reporting  last 
year  there  had  luiii  ;m  increase  in  the 
mimlier  of  locomoti\es  in  the  United 
.'states  and  Canada  using  superheated 
.-team  to  8.822.  or  more  tlian  100  per  cent. 
Reports  from  the  users  indicate  that  they 
have  been  uniformly  satisfactory.  The 
trouldes  that  were  feared  with  packing 
and  valves,  due  to  the  high  temperature 
of  superheated  steam,  have  not  developed 
to  any  great  degree,  and  where  there  has 
been  any  trouble  it  has  been  overcome 
l.irgely.  if  not  entirely,  by  the  use  of  good 
material  for  the  parts  in  tiuestion.  It  is 
conceded  generally  that  it  is  necessary  to 
have   cylinders,   cylinder   Inishings,   valves 


lantic  type  locomotive  is  given  in  com- 
plete detail  in  this  report.  The  work  on 
the  Pacific  and  Consolidation  type  loco- 
motives is  not  yet  in  shape  to  warrant 
figures  being  given  out,  but  at  least  a 
resume  of  the  results  will  be  given  in  next 
year's  report. 


Minimum  Requirements  for  Locomo- 
tive Headlights. 
The  committee  on  the  above  subject,  of 
which  Mr.  D.  F.  Crawfiud,  the  president, 
is  chairman,  reported  that  although  they 
had  kept  closely  in  touch  wdth  the  various 
tests  which  have  been  made  on  headlights 
during  the  past  year,  they  were  not  in  a 
position  to  do  other  than  make  a  report 
of  progress  in  the  matter  submitted  to 
them.  It  was  further  noted  that  an 
analysis  of  the  oil  headlight  and  of  vari- 
ous tests  run  in  the  past  year  develops 
the  fact  that  the  distribution  of  the  light 
with  the  various  detail  arrangements  vary 
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to  such  an  extent  that  it  is  impossible  to  for  testing  materials  for  lap  welded  and  inquiry  outlining  a  scries  of  question, 
make  a  simple  dehnu.on  of  mmmmm  re-  seamless  steel  boiler  tubes,  with  a  view  and  had  received  replies  fron,  26  railroads' 
quirements,  1.  e.,  it  is  impossible  to  desig-  of  harmonizing  the  specirtcations,  and  the  The  replies  were  so  varied  as  to  the  use 
nate  the  minimum  size  of  rellector  and  committee's  recommendations  did  not  of  alloy  steel  in  locomotives  that  it  can 
candle-power  of  the  source  of  light  with-  differ  greatly  from  those  of  the  American  only  be  stated  that  alloy  steels  are  being 
out  going  into  the  distribution  of  tlie  Society.  They  have,  however,  been  ampli-  used  to  some  extent,  the  greatest  quantity 
light  with  the  headlight  as  a  whole.  tied  by  including  arch  tubes  and  the  large     of  alloy   steels   being   seemingly   confined 

As  to  high  powered  lights,  as  for  ex-  superheater  tubes,  instead  of  being  con-  to  locomotive  frames,  main  and  parallel 
ample,  the  electric  headlights :  Tests  lined  to  tubes  of  2-^  inches  in  diameter  rods,  piston  rods,  axles  and  crank  pins 
which  have  been  made  in  the  past  year  and  less.  The  specifications  of  the  Ameri-  and  a  few  roads  arc  using  alloy  steels 
confirm  the  conclusion  that  they  are  a  can  Society  for  testing  materials  were  for  springs.  Vanadium  is  quite  cxten- 
decided  source  of  danger  when  used  on     given  in  an  appendix.  sively  used  in  frame  material.     For  tires 

roads  with  multiple  track  and  automatic  The  standard  weights  for  tubes  of  vari-  and  springs  the  majority  of  roads  do  noi 
signals;  this  confirms  the  resolution  ous  outside  diameters  and  thicknesses  are  require  special  treatment  and  for  boiler 
adopted    by   the    association    at   the    1912     as  follows  :  steel,  cast-iron  and  miscellaneous  parts  no 

convention.  Weight,  Pounds  Per  Foot     treatment  is  required  by  any  of  the  roads. 

.  .  of  Length  Outside  Di-  In  a  general  way  the  use  of  heat-treated 

Thickness.    araeter.  Inches.  carbon   and   alloy    steels   has    resulted    in 

Specifications  for  Cast   Steel  Locomo-     --^^ ' satisfactory  service,  increased  mileage  hav- 

tive  Frames.  .  B   w   g     Inches       IJ-i         2       2'/       2>/     '"^  ^'^'^"  obtained  from  the  materials  with 

The  committee  on  the  above  subject,  of      '--^ ~ 'z ^     apparently  fewer  failures,  although  in  the 

which  Mr.  C.  B.  Young  is  chairman,  sub-      '-^ 0095      1.68      1.93    2.19      2.44     majority  of  the  cases  the  material  has  not 

mitted  a  report  briefly  stating  that  there     ^- 0.110      1.93      2.22    2.51      2.81     been   in   service  long  enough  to   make   a 

is  still  considerable  difference  of  opinion     ^1 0.125      2.17      2.50    2.84      3.17     fair  reply. 

among  railroad  officers,  steel  nianufactur-     '0 0.135      2.33      2.69    3.05      3.41         Seven   roads  replied  that  they  did  not 

ers  and  locomotive  builders  in  regard  to       ^ 0.150      2.56      2.96    3.36      3.77     require  any  heat-treated  carbon  or  allov 

the    chemical    and    physical    requirements  steel  axles  and  crank  pins  to  be  drilled, 

for    cast-steel    locomotive    frames.      The  Engine    and    Tender    Wheels.  whereas  four  roads  are  at  this  time  re- 

following  specification  for  cast-steel  Mr.  W.  Garstane,  chairman  of  the  above  quiring  drilling  for  the  proper  treatment. 
frames   was   recommended :  committee,  reported  that  a  careful  study     Present  tendency  seems  to  be  toward  re- 

Castings  must  be  true  to  pattern  and  h^d  been  made  of  the  design  of  solid  quiring  the  drilling  of  shafts  of  large 
free  from  flaws/  shrinkage  cracks,  exces-     carbon  wheels  for  engine  truck  and  tender     diameters. 

sive  scale  or  porosity.  When  patterns  service,  and  presented  a  complete  spccifi-  The  committee  suggested  that  they  be 
are  furnished  by  a  railroad  company  the  cation,  with  full  set  of  drawings  covering  continued  with  a  view  of  further  investi- 
manufacturer  must  make  sure  that  the  al-  designs  of  the  wheels  referred  to.  Vari-  gating  the  subject  as  more  information  is 
lowances    for    shrinkage   in    the   patterns     °"s  gauges  to  be  used  with  cast-iron  and     developed. 

agrees  with  his  own  practice,  and  castings     steel  wheels  were  also  shown  in  the  de- 

will   be   rejected,   even   when   made   from     t^il    recommendations,    the    specifications 

railroad  company's  patterns,  which  do  not  ^"d  drawings  agreeing  with  revised  spcci-  New  Locomotive  Testing  Plant  at  the 
conform   closely   to   required   dimensions.     Rcations  adopted  by  the  M.  C.  B.  Associa-  University   of  Illinois. 

Frames  must  be  made  perfectly  straight  '"O"  '"  1^12.  No  action  was  taken  in  re-  An  excellent  individual  p^per  on  the 
and  in  true  alignment,  both  vertically  ^^''d  to  designs  for  chilled  cast-iron  above  subject  was  presented  by  Mr.  E.  C. 
and  horizontally.  Frames  will  not  be  ac-  ^^heels  for  140,000-pound  capacity  tenders,  Schmidt,  Professor  of  Railway  Engineer- 
cepted  which  weigh  less  than  97  per  cent.  ^^  the  question  of  increased  thickness  of  ing,  University  of  Illinois,  wherein  he 
of  the  weight  specified,  and  material  in  flange  and  its  relation  to  frog  and  guard-  pointed  out  the  difficulty  and  expense  of 
excess  of  6  per  cent,  above  the  specified  '^il  clearance  had  not  been  determined  maintaining  such  a  plant  and  the  valuable 
weight  will  not  be  paid  for.  The  specified  "PO"-  I*  was  recommended  that  the  information  secured  by  methods  of  assured 
weight  must  allow  a  proper  amount  for  ''^^'  should  be  made  by  the  open-hearth  accuracy.  All  questions,  especially  those 
finish,  as  may  be  agreed  on.  process,  and  that  a  sufficient  discard  shall     relating    to    boiler    performance    can    be 

The  material  desired  should  have  a  ^'^  .'"^'''^  ^''°"'  '''^  *°P  °^  ^^'^^  '"got  from  better  and  more  easily  attacked  in  the 
tensile  strength  of  at  least  70.000  pounds  ^^'"'^'^  "^'^  blanks  are  made  to  insure  testing  plant  than  on  the  road.  Indeed  the 
per  square  inch;  elongation,  20  per  cent,  freedom  from  injurious  piping  and  segre-  testing  plant  makes  possible  a  knowledge 
in   2   inches,   and   an   elastic   limit   of   SO     S^tion.  of   locomotive    performance   as    exact    as 

per  cent,  of  the  tensile  strength.  Cast-  "^''^  chemical  properties  of  the  steel  that  which  is  available  concerning  the  sta- 
steel  frames  will  be  rejected  that  show  a     ^1^^"  ^^  ^^  follows:  tionary  steam  engine,  the  turbine  and  the 

tensile  strength  of  less  than  65,000  pounds  Acid.  Basic.  gas  engine.    The  details  of  the  laborat'Tv 

per   square    inch,    or   an    elastic    limit    of     Carbon    0.60-0.80    0.65-0.85  per  cent,     "ere  fully  described  and  illustrated. 

less  than  30,000  pounds  per  square  inch.      Manganese   ...0.55-0.80    0.55-0.80  per  cent.         fn  addition  to  the  new  equipment  dis- 

With  high  carbon   steel  frames,  the  car-     Silicon   0.15-0.35    0.10-0.30  per  cent,     cussed,   the   railway   department   has    t'^r 

bon  content  must  be  not  less  than  .37  per  ^-'ot  over  Not  over  sonic   years    owned    a    dynamometer    c.ir 

cent,  and  the  reduction  of  area  not  less     Phosphorus  . .         0.05  0.05  per  cent,     ^t'ed  f'->r  service  on  steam  roads,  an  ok-c- 

than  25  per  cent.  Not  over  Not  over  ""ic  test  car  for  instruction  and  rcso.Trcl, 

Sulphur    0.05  0.05  per  cent,     on  electric  roads,  a  brake-shoe  tcstint:  ni.i- 

chitic  and  a  drop-testing  machine.     It   is 

o -c     .•  r        „         .,,,,.  believed    that    this    apparatus,    the    new 

Specifications    for    Materials    Used    in     Use     of     Special     Alloys     and     Heat-     Transportation   Buildine  and  Lnco-n-^tive 
Locomotive    Construction.  Treated  Steel  in  Locomotive  Laboratorv-.  with  the  facilities  of  the  ..ther 

Mr.  W.  C.  A.  Henry,  chairman  of  the  Construction.  laboratories  of  the   College  .^f  Eiiginccr- 

committee  on  the  above  subject,  reported  The  committee  on  the  above  subject,  of  ing.  taken  together,  provide  at  the  Uni- 
that  the  committee  had  considered  the  which  Mr.  C  D.  Young  was  chairman,  re-  vcrsity  of  Illinois  more  complete  and  more 
specifications    of    the    American    Society     ported  that  they  had  sent  out  circulars  of     adequate  facilities  for  in.ttruction  for  rail- 
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way  service  than  are  elsewhere  available, 
and  that  they  offer  opportunities  for  re- 
search in  railway  problems  which  are  no- 
where excelled.  The  staff  of  the  railway 
department  appreciates  the  obligations 
which  these  opportunities  place  upon  it 
and  feels  confident  that  it  may  discharge 
them  with  some  measure  of  success,  if  it 
continues  to  receive  from  railway  ofticers 
the  same  interest  and  cooperation  which 
have  been  given  the  department  during 
the  six  years  since  it  was  organized.  The 
action  of  the  university  administration  in 
making  at  this  time  such  an  investinent 
for  railway  engineering  instruction  is  a 
fitting  recognition  of  the  importance  of 
the  railway  interests  and  marks  a  most 
significant  advance  in  technical  education. 


The  latest  applic.-uiou  of  the  tliree- 
cvlinder  construcimn  within  the  writer's 
knowledge,  which  is  one  if  interest  by 
reason  of  its  continued  successful  opera- 
tion in  locomotives  which  are  otherwise 
of  approved  standard  types,  was  made  by 
the  Philadelphia  S;  Reading  Ky.  C"..  who 
built  at  their  Reading  shops  three  Atlantic 
type  and  one  4-6-0  engine,  all  lia\  iiig  tliree 
cylinders,  from  the  designs  uf  Mr.  Howard 
D.  Taylor,  then  superintendent  of  motive 
power  and  rolling  e(|uipment.  Tlie  first 
of  these  locomotives.  No.  303,  an  .\tlantic 
type,  w^as  put  in  service  June  l.i.  1909; 
Xos.  300  and  344,  of  the  same  type,  June 
12,  1911  and  .May  27,  1912,  respectively; 
and  No.  675,  of  the  4-6-0  typ",  June  12, 
1911.  They  have  since  been,  and  now 
are,   in   fast   passenger  service,   principally 


Test   of   Superheater    Locomotives. 

Trof.  C.  II.  Benjamin,  Dean  of  Purdue 
University,  Ind.,  presented  an  individual 
paper  on  the  above  subject.  Last  year 
a  brief  statement  of  the  progress  of  the 
work  was  made,  but  no  definite  results 
were  given.  Considerable  progress  had 
been  made  during  the  year.  A  series  of 
tables  were  shown  representin.g  the  re- 
sults of  the  tests,  and  from  these  it  was 
readily  gathered  that  imder  nine  varying 
conditions  of  pressure  and  cut-off  in  valve 
stroke  the  percentage  of  increase  in  favnr 
of  the  use  of  superheated  steam  averaged 
from  13  to  22.6  per  cent.,  tlie  exact  ratio 
of  averages  being  16.8  per  cent.  This 
average  was  secured  under  exact  condi- 
tions in  operating  with  locomotives  of  the 
same  size  in  every  detail,  but  un<ier  spe- 
cial conditions  the  average  gain  in  favor 
of  the  superheated  engines  was  mucli 
greater,  the  increase  in  power  of  the  su- 
perheater locomotive  over  the  other  for 
the  160  and  200  pound  pressures  would 
be  about  25  per  cent,  if  the  size  of  the 
cylinders  were  increased.  The  following 
table  shows  the  increase  of  power  of  tlie 
superheater  locomotive  over  the  other 
when  using  120  pounds  of  coal  per  square 
foot  of  grate  per  hour  if  the  cylinders 
were  increased  to  1S.}4  inches. 
Steam  I.  H.  P.  Per  Cent  Increase 

Pressure.     Sat.       Sup.  in  I.  H.  P. 

200        .=;67.8    717.0  26.3 

160         553.1     689.0  24.5 

120         487.2    6.36.0  30.0 


Three-Cylinder    Locomotives. 

Mr.  J.  Snowden  Hell,  the  well  known 
engineering  writer,  presented  an  individual 
paper  on  the  above  subject,  wherein  he 
presented  an  able  review  of  the  develop- 
ment and  present  status  of  the  three- 
cylinder  design,  giving  details  of  various 
designs  from  that  of  Strphenson  and 
Howe  in  1846,  to  the  prese-il  time.  The 
paper  was  particularly  intcresiing  from  a 
historical  point  of  view  and  the  numerous 
ilhistrations  accompanying  the  roper  were 
excellently  drawn  and  showed  h'lw  care- 
fidly   Mr.    P.ell   had   prepared   his   subject. 


Joy  val\e  gear,  and  those  of  the  outside 
cvlinders   by   Walschaert   gears. 

The  most  important  advantage  claimed 
for  tile  three-cylinder  locomotive  is  the 
attainment  of  substantially  uniform  turn- 
ing moment,  from  which  there  results 
more  rapid  acceleration  in  starting  and 
greatly  increased  smoothness  and  steadi- 
ness in  running;  reduced  destructive  ac- 
tion on  rails  and  bridges ;  and  the  exertion 
of  greater  tractive  power  and  utilization 
of  a  lower  factor  of  adhesion  than  a  two- 
cylinder  engine.  The  system  further 
affords  facilities  for  prt>viding  increased 
cylinder  power,  equally  divided  in  a 
balanced  application,  at  a  minimum  cost 
of  construction  and  maintenance,  and  is 
adapted  for  operation  upon  the  simple, 
compound,  or  triple-expansion  principle. 


NEW    L(H(iM(Jil\H    TKSTI-Xl;    l'l..\.\T    M    Til 


on  the  .\"ew  \'i>rk  ilivision  of  tlie  road, 
on  which  they  haul  trains  making  the  run 
of  90.2  miles  lietween  Jersey  City  and 
Philadeljihia  in  ''S  muiutes,  including  two 
stops.  They  have  ,ilso  been  ir  regular 
service,  during  llie  summer  se.ison.  be- 
tween Camden  and  .Allantic  ("ily.  on  trains 
making,  with  punctu.ility,  the  run  of  .s5.5 
miles  in   50  minutes 

So  far  as  relates  i..  the  in.inner  of  ap- 
plication of  three  i\l:nders,  the  Reading 
locomotives  are  similar  in  construction, 
the  general  features  of  their  design  being 
tile  following:  The  cylinders  are  ;dl  hori- 
zontal and  set  in  line  transversely;  the 
piston  of  the  central  cylinder  is  coupled 
to  the  pin  of  a  crank  on  tlie  first  driving 
axle,  and  thost.-  of  the  outside  cylinders 
to  crank  i)ins  on  the  wheels  of  the  second 
driving  axle;  the  crank  pins  are  set  120 
degrees  apart.  .-Ml  the  cylinders  are  lifted 
with  piston-distribution  valves,  that  of 
the   central  cylinder   lieing  operated   by  a 


Committee  on  Subjects. 
The  Committee  on  .Subjects  to  be  re- 
ferred to  committees  to  report  at  the 
1914  Convention,  and  of  which  Mr.  G.  W. 
Wildin  was  chairman,  jiresented  a  report 
enumerating  tin-  subjects  that  had  been 
discussed  during  the  last  eleven  years, 
and  recommended  the  following  as  the 
programme  for  1914 : 

ST.VNIilNi;    (.OMMlTTEES. 

1.  Revision   of   Standards. 

2.  Mechanical    Stokers. 

SPECI.M.    COMMITTEES. 

3.  .Auto.uenous  welding: 

Covering  the  investigation  of  elec- 
tric, gas  in  its  various  forms. 
Thermit,  oil  :ind  other  special 
methtxis  of  welding,  with  their 
limitations. 

4.  Recommended   method   of  calculating 

stresses   in   hu-omotive  boilers. 

5.  Locomotive,      counterbalancing      of; 
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does   the    Rule    1896   meet    modern 
conditions. 

6.  Maintenance    of    electric    equipment, 

locomotives  and  motor  cars. 

7.  Locomotive  tj'pes : 

Have  we  reached  the  limit  of  At- 
lantic, ten-wheel  and  Consolida- 
tion types  before  beginning  the 
development  of  other  and  more 
complicated   wheel   arrangements. 

8.  Cylinder     lubrication     in     connection 

with  superheat. 

9.  Motors  for  railway  shops : 

Various  types  of  both  A.  C.  and 
D.  C,  and  drives,  group  or  indi- 
vidual— their  uses  and  limita- 
tions. 

10.  Superheater    locomotives,    with    spe- 

cial  reference   to   design   of   front- 
end  appliances. 

11.  Proper    location    and    clearances    of 

side  bearings  on  locomotive  tender 
trucks,  both  forward  and  rear. 

12.  Tonnage   rating  of  locomotives — the 

most  practical  method. 


S.  M,  P.,  Lake  Shore  &  Michigan  Cen- 
tral Railway,  Cleveland,  O. ;  first  vice- 
president,  F.  F.  Gaines,  S.  M.  P.,  Cen- 
tral of  Georgia  Railway,  Savannah,  Ga.; 
second  vice-president,  E.  \V.  Pratt,  ass't. 
S.  M.  P..  Chicago  &  North  Western  Rail- 
way, Chicago,  111. ;  third  vice-president, 
W'm.  Schlafgc,  G.  M.  S.,  Eric  Railroad, 
New  York;  treasurer,  Angus  Sinclair, 
Railway  Locomotive  Engineering.  New 
York;  secretary,  Jos.  W.  Taylor,  Old 
Colony    Building,    Chicago,    111. 

Executive  Committee  Members. — G.  \V. 
Wildin.  M.  S.,  New  York,  New  Haven 
&  Hartford  Railroad,  New  Haven, 
Conn. ;  C.  F.  Giles,  S.  M..  Louisville  & 
Nashville  Railroad,  Louisville,  Ky. ;  \V. 
J.  Jollerton,  G.  S.  M.  P.,  Chicago,  Rock 
Island  &  Pacific  Railway.  Chicago,  III.; 
J.  F.  De  Voy,  Ass't.  S.  M.  P..  Chicago, 
Milwaukee  &  St.  Paul  Railway.  Mil- 
waukee, Wis.;  J.  T.  Wallis.  G.  S.  M.  P., 
Pennsylvania  Railroad,  Altoona,  Pa.;  F. 
H.  Clark.  G.  S.  M.  P.,  Baltimore  &  Ohio 
Railroad.   Baltimore,  Md. 


PKOPOSED    THREECVI.lNliKR    TYPE    LOCOMOTIVE,   AMERICAN 
LOCOMOTIVE    CO. 


INDIVIDUAL     PAPERS. 

13.  Has  the  increased  weight  of  modern 

locomotives  brought  a  correspond- 
ingly increased  efficiency. 

14.  Piston    valves,    best    types    and    pro- 

portions  with   superheat. 

15.  The    possible    reduction    of    recipro- 

cating parts  on  a  locomotive,  with 
attendant   results. 

TOPIC.VL    DISCUSSION. 

16.  Packing  rings  for  pistons  and  valves 

in  connection  with  superheat. 

17.  Locomotive  frames,  material  for. 

18.  Cylinder   lubrication,  graphite. 

19.  Tools  and  machinery,  the  safeguard- 

ing of. 


Officers     of     the     American     Railway 
Master   Mechanics'   Association. 

-At  the  close  of  the  forty-si.\tli  annual 
convention  of  the  American  Railway 
Master  Mechanics'  Association  the  fol- 
lowing officers  were  elected  for  the  cur- 
rent   year :      President,    D.    R.    McBain. 


Master    Mechanics'    Convention    Hon- 
ored the  Memory  of  Henry 
Schlacks. 

When     the     Master     .Mechanics'     Con- 
vention was  called  to  order  on  June  12, 
the    following    incident    appears    in    the 
minutes  of  the  meeting : 
Dr.  .Angus  Sinclair : — 

-Mr.  President  and  Members  of  the 
.American  Railway  Master  Mechanics' 
.Association: — It  may  seem  a  little  in- 
vidious of  me  to  select  one  of  those  who 
has  passed  away  for  comnieiidation  and 
praise ;  for  I  have  known  all  the  members 
who  have  died,  and  some  of  them  quite 
intimately,  but  a  particular  friend  of  mine 
was  Henry  Schlacks,  whom  I  knew  from 
the  time  he  was  appointed  a  Master 
Mechanic  until  he  finished  up  last  montli. 

I  have  a  telegram  from  Mr.  E.  T. 
Jeffries,  one  of  our  honorary  members, 
which  reads : — 

"I  think  it  would  be  very  appropriate 
if   the   .Association   would   adopt   suitable 


memorial  rcsohiiions  about  the  death  of 
of  our  old  friend,  Henry  Schlacks,  one 
of  the  oldest  members  of  the  .Association, 
who  died  in  Chicago  on  the  Unh  of  last 
month.  I  send  this  telegram  knowing 
that  you  and  he  were  friends  for  a  great 
many  years." 

On  account  of  this  and  other  telegrams 
I  propose  a  resolution  which  I  hope  you 
will  consider  favorably  in  regard  to  Mr. 
Schlacks.  Those  of  you  who  knew  him 
personally  will  be  quite  ready  to  endorse 
anything  that  I  say.  And  those  of  you 
who  have  not  had  the  pleasure  of  know- 
ing that  genial,  pleasant,  splendid  me- 
chanic will  perhaps  be  kind  enough  to 
take  my  words  for  it.  I 'therefore  move 
the  following : — 

"Resolved,  That  this  Convention  ex- 
presses warmest  sympathy  for  the  widow 
and  family  of  Henry  Schlacks.  in  the 
irreparable  loss  they  have  sustained  in 
the  death  of  an  ideal  husband  and  an 
affectionate  father,  which  sad  event  oc- 
curred on  .May  16th  last.  .Also  that  in 
the  death  of  Heno'  Schlacks,  this  .Associ- 
ation has  lost  a  conscientious,  hard-work- 
ing member,  who  performed  valuable 
services  to  the  railroad  world  in  pro- 
moting sound  railroad  engineering." 

Motion  seconded  by  Mr.  D.  R.  Mac- 
Bain,  and  unanimously  carried  and  the 
Resolutions  adopted. 


Officers  of  Master  Car  Builders'  Asso- 
ciation. 
-At  the  forty-seventh  annual  conven- 
tion of  the  Master  Car  Builders'  .As- 
sociation the  following  officers  were 
elected  :  For  president,  Mr.  M.  K.  Barnum. 
Gen.  S.  M.  P.  Illinois  Central  Railroad. 
Chicago;  first  vice-president.  Mr.  D.  F. 
Crawford,  Pennsylvania  Lines  West; 
second  vice-president,  Mr.  D.  R.  Mc- 
Bain, Lake  Shore  &  Michigan  Southern 
Ry.;  third  vice-president.  Mr.  R.  W^ 
Burnett,  Canadian  Pacific  Ry.,  and  for 
treasurer,  Mr.  Jno.  S.  Lentz,  Lehigh 
Valley  R.  R.  For  members  of  the  ex- 
ecutive committee  Messrs.  C.  E.  Ful- 
ler, Union  Pacific  R.  R.;  Mr.  T.  M. 
Ramsdell,  Chicago  &  .Alton  R.  R..  and 
Mr.  C.  F.  Giles,  Louisville  &  Nashville 
R.  R.,  were  chosen.  Mr.  M.  K.  Barnum. 
the  newly  elected  president,  was  in- 
stalled and  the  past  president's  hadfr 
was  presented  to  Mr.  Fuller  by  Mr. 
Scott  H.  Blewett.  rcpresentinir  the  Sup- 
ply Manufacturers'  .Association,  alter 
which  the  convention  adjourned. 


Railway  Statistics. 

The  annual  railway  return-  for  t!ie 
I'nited  Kingdom  of  Great  Britain  lor 
1912  show  that  the  lengt)!  of  line 
opened  for  traffic  is  23.442  miles;  the 
paid-up  capital,  £l,334,7(54.(XIO.  Exclu- 
sive of  season-ticket  holders  (520.021.- 
000),  1.294,486,000  passengers  were  car- 
ried; while  the  number  of  mi?cs  covered 
by   all   classes   of  trains   was   ■312..=^O0O. 
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Catechism  of  Railroad  Operation 


Questions  and  Answers. 
Second  Series. 

(Conlinucd  from   page  209.) 
Q.  43.    If  the  vnlvc  scat  is  broken,  what 
can  be  done.' 

A.  If  the  valve  is  provided  with  false 
seat  as  many  slide  valves  are  and  the 
ports  cannot  be  covered,  would  remove 
the  steam  chest  cover,  take  up  the  valve 
seat,  placing  the  valve  down  on  the  old 
seat,  plugging  up  the  hole  in  the  top,  dis- 
connect the  valve  rod,  arrange  to  lubricate 
cylinder  and  proceed  with  engine  on  one 
side.  Let  it  be  understood,  however,  that 
in  all  cases  where  there  are  any  broken 
pieces  gone  down  through  the  ports  that 
the  main  rod  should  be  taken  down,  cross- 
head  blocked  securely  in  order  to  avoid 
dainage.  Where  only  one  bridge  is 
broken  the  valve  can  be  blocked  so  as  to 
cover  the  ports  or  with  one  port  open  to 
the  cylinder.  Where  the  latter  method  is 
used  the  main  t.kI  must  be  taken  down 
and  crosshead  lilocked. 

Q.   44.      Mow    can   you    distinguish   be- 
tween a  valve,  cylinder  packing  or  valve 
strip  blow  and  locate  which  side  it  is  on? 
A.     A  valve  blow  is  usually  of  consid- 
erable magnitude   and   is   a   steady  blow. 
Cylinder  packing  usually  blows  harder  on 
the    first    part    of    the    stroke,    becoming 
lighter  towards  the  latter  and  finally  ceas- 
ing entirely.    Valve  strip  blow  is  constant 
but  has  more  of  a  wheezing  sound.     To 
locate   while    standing,    place     engine     on 
quarter,  cover  the  ports,  block  the  wheels 
or  set  the  brakes,  open  the  cylinder  cocks 
and  throttle.     If  steam  shows  at  the  cylin- 
der   cocks     and    stack    it    indicates    valve 
blowing;  then  move  reverse  lever  forward 
or  back,  admitting   steam   to  one   end   of 
the  cylinder.     If  steam  shows  at  opposite 
cylinder    cock    and    stack    I    would    then 
move  the  reverse  levi-r  in  .)|iposite  direc- 
tion, admitting  steam  to  llie  other  end  of 
the  cylinder.     If  steam  then  shows  at  op- 
posite   end    of    cylinder    from    whicli    the 
steam  is  in,  also  at  the  stack,  I  would  con- 
sider cylinder  packing  leaking.     Admitting 
steam  to  both  ends  of  cylinder  is  for  tlie 
purjiose  of  testing  the  bridges.     Tlie  ex- 
perienced  engineer  can    fref|iuully   locate 
stri|)s  blowing  by  going  out  and  feeling  o 
the    valve    rod    while    engine    is    runnin.s 
To    locate    wdiilc    standing,    place    engin 
correctly  on   the  quarter,  give  the  engine 
steam   and   move   reverse  lever  back   an 
forth,  noting  carefully  how  hard  the  valv 
moves;   then   place   engine  on  (piarter  on 
...pposite    side,    repeating    the    same    work 
over  again.    Whichever  side  of  the  'Ugin 
i;  on  the  quarter  when  the  rcver^e  lever 


liandles   the   hardest   is   more   than   likely 
the  side  that  the  defective  strips  are  on. 

Q.  45.  Name  the  different  parts  of  the 
engine  that  operate  and  control  the 
Stephenson  valve  motion?  Walschaert  and 
Young    valve    motion  1 

A.  The  parts  that  control  on  the 
Stephenson  are;  the  reverse  lever,  reach 
rod,  tumbling  shaft  arm,  tumbling  shaft, 
lifting  arms,  link  lifters  and  saddle  pin. 
The  parts  that  operate  are  the  eccentrics 
eccentric  straps/eccentric  rods,  links,  link 
block,  link  block  pins,  rocker  arms,  valve 
rod,  valve  stem  and  valve  yoke;  also 
transmission  rod  on  some  classes  of  en- 
gine. On  the  Walschaert  valve  gear  we 
have  the  reverse  lever,  reach  rod,  tum- 
bling shaft  arm  and  shaft  and  lifting  arms 
same  as  for  the  Stephenson.  The  operating 
parts  being  the  eccentrics,  eccentric  rod, 
links,  link  blocks,  radius  rods,  radius  rod 
hangers,  combination  lever,  union  link, 
crosshead  arm  and  valve,  in  addition  to 
these  parts  the  Young  has  the  combina- 
tion reach  rod  transmission  bar,  rocker 
arms,  wrist  plates,  valve  links,  valve 
cranks   and   valve   rods. 

Q.  46.  What  do  you  mean  by  working 
steam  expansively  ? 

A.  Permitting  steam  to  fiow  to  the 
cylinder  during  a  certain  part  of  the  pis- 
ton stroke,  then  closing  the  port,  allowing 
the  steam  to  expand  until  the  exhaust  is 
open. 

Q.  47.  What  is  meant  by  outside  lap? 
Why  are  locomotives  given  lap,  and  what 
is   inside   lap? 

A.  Outside  lap  is  the  .amount  that  the 
outside  edge  of  tlie  valve  overlaps  the 
steam  port  when  the  valve  is  in  mid  po- 
sition; this  is  sometimes  referred  to  as 
steam  lap.  Locomotives  are  given  lap  in 
order  that  steam  may  be  worked  ex- 
pansively. Inside  lap  is  the  amount  that 
the  inside  edge  of  the  valve  or  the  ex- 
haust edge  overlaps  the  inside  edge  of 
the  port  when  the  valve  is  in  mid  pnsiii.,n. 
Q.  48.  What  is  meant  by  tlie  lead  of 
the  valve? 

...  The  lead  is  the  amount  that  the 
valve  has  opened  the  admission  iiorl  when 
the  piston  is  at  the  end  of  its  stroke. 

Q.  49.  Why  are  eccentric  blades  made 
adjustable?  What  effect  would  be  pro- 
duced on  the  lap  and  lead  liy  changing  the 
length   of  the   eccentric  blades? 

.•\.  Eccentric  blades  are  made  adjust- 
able to  provide  means  for  squaring  the 
valves  or  adjusting  the  travel  of  the  valve 
over  its  scat.  Changing  the  length  would 
not  efTect  the  lap  in  ;iny  m.umcr,  as  the 
lap  is  a  part  of  the  valve  and  cannot  be 


changed  by  altering  the  length  of  any 
rods.  Changing  the  length  of  the  blades 
would  only  eft'ect  the  lead  inasmuch  as 
what  you  would  take  from  one  end  you 
would  give  to  the  other.  Lead,  however, 
is  given  by  moving  the  eccentrics  on  the 
journal. 

■  Q.  50.  In  case  you  broke  down  be- 
tween statioris  what  would  you  do? 

A.  First  see  that  the  train  is  properly 
protected  by  a  flag,  tlien  proceed  to  make 
the  necessary  repairs  if  possible.  If  re- 
pairs could  not  be  made  I  would  en- 
deaver  to  notify  the  proper  officials  and 
do  whatever  work  I  could  do  to  prepare 
the  engine  for  towing. 

Q.  51.  If  engine  goes  suddenly  lame 
what  might  be  the  cause?  How  would 
you  be  governed? 

A.  When  the  engine  goes  suddenly 
lame  I  would  endeavor  to  ascertain  the 
cause  before  moving  the  reverse  lever,  as 
in  case  of  a  hot  eccentric  or  something  of 
that  nature  moving  the  reverse  lever 
might  cause  serious  damage.  Cracked 
valve  yoke,  bent  valve  rod,  bent  or  loose 
eccentric  rods,  loose  eccentric  strap  or 
loose  eccentric  on  the  a.xle  will  cause  the 
engine  to  go  lame,  sometimes  lack  of  lu- 
brication. I  would  be  governed  by  the  na- 
ture of  the  cause.  If  it  was  lack  of  lubri- 
cation I  would  increase  it.  If  it  was  any- 
thing that  was  loose  I  would  tighten  it.  If 
anything  that  was  bent  and  I  could  pro- 
ceed without  delay,  even  though  engine 
was  quite  lame,  1  would  endeavor  to 
proceed. 

Q.  52.  What  position  on  the  shaft 
should  the  eccentric  be  relative  to  the 
crank  pin  with  a  direct  motion  engine? 
With  indirect  engine? 

A.  With  direct  inside  admission  and 
indirect  outside  admission  the  forward 
inotion  eccentric  should  follow  the  pin  a 
quarter  of  a  turn  minus  the  lap  and  lead 
of  the  valve.  The  liack  motion  eccentric 
should  lead  the  pin  the  same  amount 
while  engine  is  going  forward.  Indirect 
inside  adinission  or  direct  outside  admis- 
sion the  forward  motion  eccentric  shoidd 
lead  the  pin  90  degrees  iilus  the  lap  and 
lead,  the  back  motion  following  the  pin 
same  amount,  in  case  you  found  eccentric 
has  slipped. 

Q.  S3.  How  would  \. Ill  proceed  to  re- 
set them? 

.\.  In  tlie  event  of  both  eccentrics  be- 
ing slipped  on  one  side  of  an  engine 
would  place  engine  on  forward  dead  cen- 
ter. For  direct  inside  or  indirect  outside 
admission  engines  would  place  lever  in 
back  motion  spot,  the  back  motion  eccen- 
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trie  with  the  \v«b  pointing  toward  the 
ground  with  cyhnder  cocks  open,  crack  the 
throttle  slightly,  then  advance  the  eccen- 
tric toward  the  main  pin  until  steam 
shows  at  front  cylinder  cock  and  fasten  it 
there.  Then  place  reverse  lever  in  for- 
ward motion  spot,  forward  eccentric 
above  journal  a  quarter  of  a  turn  behind 
the  pin,  advance  it  toward  the  pin  until 
steam  shows  at  the  front  cylinder  cock 
and  fasten  it.  In  the  event  of  the  engine 
having  indirect  inside  admission  or  direct 
outside  admission  valves  would  place  the 
forward  motion  eccentric  below  the  jour- 
nal and  the  back  motion  above  the  journal, 
advancing  them  away  from  the  pin  using 
the  cylinder  cock  and  reverse  lever  the 
same  as  described  for  the  first  method. 

Q.  54.  Explain  how  moving  the  reverse 
lever  from  one  end  of  the  quadrant  to  the 
other  reverses  the  motion  of  the  engine? 

A.  Moving  the  reverse  lever  from  one 
end  of  the  quadrant  to  the  other  places 
the  valve  under  control  of  either  forward 
or  back  motion  eccentric  thereby  changes 
the  port  opening,  admitting  steam  either 
forward  or  back  of  the  pistons  whicli 
governs  the  direction  in  which  the  engine 
will  go. 

Q.  55.  What  is  the  throw  of  the  eccen- 
tric? 

A.  Twice  the  distance  from  the  center 
of  the  eccentric  to  the  center  of  the  axle 
or  it  is  the  large  part  of  the  eccentric 
minus  the  light  part. 

Q.  56.  What  can  and  should  be  done 
in  case  of  a  broken  eccentric  strap  or 
blade? 

A.  Ordinarily  when  an  eccentric  strap 
or  blade  breaks  the  broken  parts  should 
be  removed,  also  the  good  eccentric  strap 
and  rod  on  that  side.  The  valve  rod 
should  be  disconnected,  valve  c!anii)ed  in 
tnid  position  and  link  secured  so  that  it 
will  not  turn  over.  In  the  event,  how- 
ever, of  it  being  necessary  to  pull  the 
train  into  a  side  track  or  into  a  terminal 
for  a  short  distance  in  order  to  clear  the 
main  line  where  back  motion  eccentric 
strap  or  blade  arc  broken  you  can  remove 
the  broken  parts  tie,  the  end  of  the  link 
and  work  the  engine  in  full  motion  f'lr- 
ward.  Also  in  the  event  of  the  back  strap 
breaking  the  back  end  of  back  motion 
blade  can  be  bolted  to  the  back  end  of  for- 
ward motion  blade  and  the  engine  worked 
in  full  gear  forward. 

Q.  57.  (a)  What  can  be  done  in  case 
of  link  saddle  pin,  link  hanger,  or  lifting 
arm  being  broken? 

(b)  If  lifting  shaft,  reverse  lever  or 
reach  rod  should  break  w-hat  can  be  done  ? 

A.  (a)  Remove  the  broken  part.';. 
if  necessary  place  short  block  in  top  of 
link  and  long  block  in  the  bottom,  block- 
ing at  such  cut-off  as  will  enable  the  en- 
gine to  handle  the  train  over  any  grade* 
in  advance.  If  necessary  to  reverse  the 
motion  of  the  engine,  change  the  blocks  in 
the  link. 


(h)  If  reverse  lever,  reach  rod  or  re- 
versing arm  should  break  block  the  links 
by  placing  short  blocks  in  the  top  and  long 
blocks  in  the  bottom,  allowing  for  the  slot. 
It  is  the  opinion,  however,  on  some  roads 
that  it  is  only  necessary  to  block  in  one 
link.  Still  another  method  that  can  be 
used  on  some  classes  of  engine  is  to  place 
a  bar  across  above  the  engine  frame  under 
the  lifting  arms  and  securing  it  there. 


Road   Rival   of   the   Locomotive. 

When  locomotives  were  first  put  into 
service  five  to  six  horsepower  was  the 
most  common  capacity,  and  it  took  twen- 
ty years  of  development  before  100  horse- 
power capacity  was  achieved.  Road  en- 
gines appear  to  be  developing  much  more 
rapidly.  Our  Glasgow  agent,  Mr.  A.  F. 
Sinclair,  in  a  recent  contribution  to  the 
Glasgow  Herald,  describes  a  new  tractor 
which  displays  extraordinary  progress  in 
the  line  of  highway  transportation.  To 
quote : 

"Halley's  Industrial  Motors  having 
been  requested  by  certain  Colonial  friends 
to  design  and  build  a  heavy  motor  ve- 
liicle  for  use  in  carrying  a  load  and  haul- 
iiie    a    trailer    in    r'-u-h    .'iiiitry,    where 
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roads  are  most  conspicuous  by  their 
scarcity,  have  turned  out  i  substantial 
and  powerful  wagon  tractor.  As  the  ve- 
hicle is  the  first  of  the  kind  constructed 
in  Scotland,  a  few  details  will  be  found 
of  interest. 

"The  frame  is  a  strong  girder  type 
structure  of  heavy  section,  and  is  carried 
on  a  specially  designed  pivoted  nickel 
steel  front  axle,  providing  for  the  wheels 
rising  and  falling  with  the  inequalities  of 
the  ground,  while  the  body  continues  to 
run  on  an  even  keel,  as  one  may  put  it. 
The  back  axle,  also  of  nickel  steel,  is  of 
the  fixed  type,  while  the  large  rear  wheels 
are  driven  by  chains  and  gearing.  In 
consequence  of  the  rough  travel  in  which 
the  vehicle  is  to  be  engaged  exceptionally 
large  driving  wheels  are  provided,  the 
diameter  being  5  feet,  with  a  one-foot 
wide  tread.  Those  large  wheels  necessitated 
provision  of  an  unusual  kind  in  the  way 
of  gear  reduction,  and  this  has  been  at- 
tained by  a  combination  of  ordinary  spur 
gearing  and  differential  behind  the 
clutch,  with  chains  from  a  countershaft 
to  sun  and  planet  gearing  driving  the 
rear  wheels.  All  the  parts  of  this  trans- 
mission are  enclosed  in  oil-tight  casings 
of  a  verv  robust  kind,  which  at  once  ex- 


ciiule  du^t  and  mud,  while  forming  an  oil 
bath  which  hibricates  the  whole  mecha- 
nism. The  driving  wheel  treads  arc 
slotted  diagonally  to  give  adhesion  on  a 
soft  surface,  and  to  give  a  better  appli- 
cation of  power  there  is  an  arrangement 
for  cutting  out  the  differential.  The  last 
feature  will  be  appreciated  by  such  as 
have  found  themselves  stuck  on  soft, 
marshy  ground  through  one  wheel  slip- 
ping. 

The  engine  is  a  standard  six-cylinder 
1  [alley,  the  dinlensions  being  5  in.  bore 
and  5.25-in.  stroke,  while  the  power  ca- 
pable of  being  produced  is  75  h.  p.  con- 
tinuously. An  extra  large  radiator  is  em- 
])loyed,  and  as  a  standby  there  is  fitted  at 
the  rear  a  water  tank  of  SO  gallons'  ca- 
pacity. This  tank  may  be  filled  with 
water  capable  of  being  used  for  drinking 
and  cooking,  should  occasion  arise.  Two 
ignitions,  a  Bosch  magneto,  and  separate 
accumulators  are  fitted,  a  wise  precaution 
when  one  considers  the  vehicle's  future 
lield  of  employment.  The  oil  is  forced 
to  all  engine  bearings  through  drilled 
ducts.  The  clutch  is  of  the  cone  type, 
but  a  special  material  instead  of  leather 
is  used  to  take  the  drive  to  the  gearing. 
The  four-speeds  and  reverse  gears  are  of 
fool-proof  design,  the  spur-wheels  being 
always  in  mesh,  any  particular  speed  re- 
quired being  brought  into  operation  by 
means  of  a  dog-clutch.  Some  of  the  un- 
usual features  of  the  vehicle  are  the  long 
spring  in  front  set  transversely,  radius 
rods  connected  by  means  of  bevel  gearing 
to  give  easy  and  correct  adjustment,  and 
exceptionally  powerful  winding  drums  at- 
tached to  the  rear  axle.  Those  drums  are 
for  loading  and  unloading  if  needed,  but 
their  primary  purpose  is  to  haul  the 
tractor  out  of  the  mire  should  occasion 
arise,  all  four  forward  speeds  being  avail 
able  for  the  work. 


Energy  of  Grain. 
The  energy  which  may  be  derived  from 
the  oxidation  of  grain  has  as  yet  only 
been  artificially  developed  in  the  form  of 
heat,  and  this  may  be  the  only  way;  but 
physiology  has  not  yet  advanced  to  the 
point  of  explaining  the  ohysical  process 
of  the  development  of  energy  consequent 
on  the  oxidation  of  the  blood,  and  it  is  at 
all  events  an  open  question  whether  tlie 
energy  of  grain  may  not  be  a  form  of 
directed  energy-,  in  which  case  grain 
would  yield  six  or  eight  times  as  much 
energy  as  coal  does  at  present  in  making 
steam  for  our  engines.  .-Xs  consumed  in 
animals,  it  yields  a  larger  proportion  o! 
energy — two  or  three  times  as  mich,  and 
perhaps  more— whereas  by  biirn'iig  it  in 
boilers  we  cannot  get  half  as  much. 
Should  we  find  our  artificial  me,-ins  of 
dcvcliping  anything  like  the  full  di'cctable 
power  of  grain — a  problem  wjiij';  !in?  not 
vet  been  attempted — coal  wc;!'!  no  longer 
be  necessary  for  power. 
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General  Foremen's  Department 


Annual  Convention  of  the  International 
General    Foremen's   Association. 

We  took  occaMon  last  month  to  call 
attention    to    the    forthcoming    conven- 
tion of  the  International  General  Pore- 
men's    Association    which   will    be    held 
in    the    Hotel    Sherman,    Chicago,   July 
15  to  18  inclusive,  and  also  to  the  im- 
portant    subjects     which    will     be     dis- 
cussed, and  we  are  pleased  to  be  able 
to   state  at   the   present   time   that   Mr. 
Wni.  Hall,  the  secretary-treasurer,   has 
sent   advance   copies   of   the   five   topics 
for    discussion    at    the    General    Fore- 
men's    Convention     to     the     members, 
so      that      they      may      fortify      them- 
selves   and    come    to    the    convention 
fully  prepared  to  criticise  and   suggest 
such    changes    as    their    opinion    should 
dictate.     There  is  no  question  but  that 
each  topic  will   be  looked  at  from  nu- 
merous view  points,  and   the  members 
will  come  prepared  to  get  all  the  good 
they  can   from   the  reading  and  discus- 
sion  of   the    several   topics,   and   return 
home   feeling   satisfied    that   their   time 
was  well  spent. 

From  present  indications  the  ninth 
annual  convention  will  be  the  most  suc- 
cessful in  the  history  of  the  organ- 
ization. 

The  papers  have  been  prepared   m  a 
painstaking     and     thoughtful      manner 
and    will    reflect    great    credit    on    the 
several     committees     having     them     in 
charge.     Greater  interest  is  being  mani- 
fested   this    year   than    at    any   previous 
time.     .Applications  arc  coming  in  in  a 
very  gratifying  manner,  and  from  roads 
not  heretofore  represented.     This  is  due 
largely  to  the  hearty  co-operation  and 
assistance  on   the  part  of   the   superin- 
tendents of  motive  powx-r,  who  are  en- 
couraging their  general  foremen  to  be- 
come  members   of   the   association.      A 
number  of  application  blanks  were  sent 
to  the  superintendents  of  motive  power 
of  every  important  road  in  the  United 
States  and   Canada,  and  we  have  been 
assured   by   these   gentlemen   that   they 
will  reach  the  hands  of  those  for  whom 
they  were  intended,  and  in  several  cases 
have    received    repeat    orders   for    from 
ten  to  twenty  more  blanks,  stating  that 
they    recognized    the    good    work    tliat 
was  being  accomplished  by  th>    fieneral 
Fo.emen's    Association,    and    vuld    be 
pleased  to   have   their   foremen  become 
members.      This    is    very    encouraging 
and    indicative    of    the    prevailini;    har- 
mony between  the  general  forcni'  :i  and 
tlie   men   higher   up. 

Co-operation,  that  is  the  key  n   ;■    of 
tlic    whole    situation,    and    now    tli.a    it 


has  ben  brought  about,  much  more 
good  can  be  accomplished  than  hereto- 
foie,  and  now  it  is  for  the  general  fore- 
men to  show  their  appreciation  of 
recognition  by  the  men  higher  up  by 
attending  the  sessions  of  the  conven- 
tion, and  take  part  in  the  discussions, 
and  upon  their  return  to  their  re- 
spective shops,  carry  out  some  of  the 
ideas   gleaned. 

It  is  not  altogether  what  is  learned 
in  the  convention  hall,  but  in  making 
different  acquaintances  much  can  be 
learned,  for  an  exchange  of  ideas  is  the 
most  natural  trend  of  thought,  so  that 
the  meeting  of  this  or  that  member  i  = 
not   only    pleasant    but   profitable. 

Advance  copies  have  not  been  sent  to 
just  a  few  of  the  members,  and  they 
alone  expected  to  take  part  in  the  pro- 
ceedings, but  a  copy  has  been  sent  each 
and  every  member,  and  all  are  given  an 
equal  opportunity  to  express  their  opin- 
ions, which  shoidd  be  done  in  as  brief 
and  concise  a  manner  as  possible,  so 
as  not  to  consume  too  much  time.  The 
chief  reason  for  sending  out  these 
copies  at  least  thirty  days  prior  to  the 
convention,  is  to  give  each  one  a  chance 
to  read  and  carefully  study  them,  and 
then  come  to  the  session  fully  prepared 
and  knowing  full  well  wliat  you  want 
to  say;  let  every  man  take  his  sliare  in 
the  work  of  the  convention,  thereby 
getting  the  greatest  results. 

We  need  hardly  add  that  it  will  be 
a  pleasure  to  us  to  report  as  fully  as 
possible  an  account  of  the  proceedings. 
We  are  well  aware  that  the  association 
is  doing  an  important  work,  and  are 
meeting  with  a  degree  of  encourage- 
ment that  is  commendable  in  many 
ways,  and  the  successful  future  of  the 
association  is  assured. 


Modern  Railroad  Methods. 
.\  high  official  of  tlie  Pennsylvania 
Railroad,  speaking  about  railroading, 
past  and  present,  said  that  recruiting  men 
for  railway  service  had  been  reduced  to 
an  exact  science.  Corporations  take  un- 
skilled workmen  and  train  them.  ILnv- 
iver  good  an  engineer  may  he  llicdret- 
ically.  he  may  have  to  start  from  the  hnt- 
toni  as  a  fireman— perhaps  on  a  freight 
train.  A  physical  examination  and  a  test 
of  knowledge  of  the  company's  rules  were 
required.  Many  a  college  graduate  had 
to  begin  as  a  stoker. 

Coniiianies,  lie  said,  prefer  to  liave  their 
men  join  a  relief  department,  or  schemes 
of   insurance   against    injury   or    sickness. 


It  was  now  illegal  to  compel  them  to  do 
so,  but  a  man  who  refused  had  little 
chance  of  getting  the  work  he  was  apply- 
ing for.  The  average  age  of  men  on  the 
Pennsylvania  Railway  system's  relief  de- 
partment books  is  twenty-seven  years,  but 
employers  constantly  tried  to  reduce  this, 
and  a  man  over  thirty-five  years  old  had 
very  little  chance  as  a  rule. 

In    regard    to    discipHne,    he    said    that 
foremen    had    formerly    almost   unlimited 
powers  of  discharge  or  of  suspension  for 
a  period  of  from  ten  to  sixty  days,  but 
that  a  system  of  records  had  been  now 
adopted  on   fifty-seven  railroads.     Black- 
listing was  apparently  legal,  though  some 
western  states  forbade  it,  but  since  it  was 
a   confidential    system   of   reports    it   was 
difiicult  to  prove.     As  to  pensions  on  the 
Pennsylvania     system,     retirement     took 
place  at  seventy  years,  with  1  per  cent,  of 
the  former  salary  for  each  year  of  service. 
"Railroad  corporations,"  he   concluded, 
"are  stimulating  their  employees  to  save 
money  and  to  invest  it  in  railroad  securi- 
ties.   They  have,  by  reason  of  the  peculiar 
character    of    their    business,    every    eco- 
nomic   inducement    to    deal    fairly    with 
their    men.    to    promote    their    welfare    in 
order  to  secure  greater  efficiency,  and  the 
larger   and  wiser  corporations  are   doing 
this   as    a   necessary   element    in   the    se- 
vere   competition    for    business,    and    not 
from   the   motive   of   making  their   labor 
force  dependent  and  servile,  nor  the  ob- 
jects of  benevolence." 

Hardening   Soft   Iron. 

To  harden  soft  iron  wet  it  with  water 
and  scatter  over  its  surface  powdered 
yellow  prussiate  of  potash.  Then  heat  to 
a  cherry  red  heat,  wliich  causes  the  pot- 
ash to  melt  and  coat  the  surface  of  the 
soft  iron.  Then  immerse  quickly  in  cold 
v.'ater  and  repeat  the  operation.  A  white 
heat  must  not  be  used,  as  this  would  not 
harden  but  oxidize  the  iron.  Care  must 
be  used  not  to  use  red  prussiate  of  pot- 
ash instead  of  the  yellow.  It  will  not 
answer. 


Removing   Grease   from   Paint. 

When  reni'iving  i;rease  from  paint  by 
using  ordinary  cleaners,  the  paint  is  liable 
to  come  off  in  the  washing.  .A  good  and 
cheaply  applied  method  is  to  rub  the 
painted  surface  with  a  paste  of  ordinarv 
whiting.  This  is  allowed  to  dry  and  when 
it  is  rubbed  off  with  a  cloth  the  dirt  and 
grease  is  taken  away  with  it.  The  whit- 
ing is  cheap  and  can  be  purchased  at  any 
drug  store. 
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The  De  Voy  Engine  Trailing  Truck. 
The  favorable  reports  which  are  being 
made  in  regard  to  the  adoption  of  the 
De  \'oy  traiHng  truck  on  a  large  num- 
ber of  Mikado  locomotives  recently 
placed  in  service  on  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway,  as  well  as 
on   other   roads,   renders  a  brief  descrip- 


I'ig.  2  is  a  transverse  vertical  section  of 
an  engine  truck  equipped  with  the  De 
Voy  device.  It  will  be  noted  that  the 
locomotive  frames  are  shown  in  section, 
to  which  depending  guide  pedestals  are 
rigidly  secured,  the  pedestals,  which  are 
in  line  with  each  other  transversely  of 
the    truck,    being    separately    formed   but 


PL.\N  VIEW  OF  DE  VOY  TRUCK. 


tioii  of  the  device  of  interest  to  railroad 
men.  It  may  be  stated  that  the  chief 
aim  of  the  inventor  has  been  to  provide 
improved  means  for  mounting  the  trail- 
ing truck  with  freedom  for  lateral  move- 
ments transversely  of  the  locomotive 
framework.  As  is  well  known  hitherto 
in  radial  trucks  for  locomotives  the 
trailing  truck  has  been  mounted  to  move 
laterally  on  the  arc  of  a  circle,  and  the 
movement  has  been  permitted  only  by 
overcoming  a  sliding  frictional  resistance 
between  parts  which  carry  the  load  on 
to  the  trailing  truck.  The  springs  also 
in  the  ordinary  trailing  truck  exert  a 
strain  tending  to  maintain  the  trailing 
truck  in  an  intermediary  position,  which 
position  it  properly  occupies  when  run- 
ning on  a  straight  track.  The  weight, 
however,  is  so  great  that  the  friction  be- 
tween the  parts,  which  must  slip  over  each 
other,  that  the  spring  device  is  inefficient 
to  overcome  the  same,  so  that  the  flanges 
of  the  wheel  are  pressed  with  much  force 
against  the  rails,  especially  after  having 
passed  from  a  curve  to  a  straight  track. 

As  is  shown  in  the  accompanying  illus- 
trations the  De  Voy  truck  is  mounted  for 
free  lateral  movements  to  adapt  itself  to 
a  curved  track  and  to  a  straight 
track,  and  the  weight  of  the  load 
exerts  force  tending  to  maintain  the 
trailing  truck  in  its  intermediary  position 
when  on  a  straight  track,  and  will  offer 
ver\^  little  friction  or  resistance  to  a  lat- 
eral movement  when  running  on  a  curved 
track. 

Fig.  1  is  a  plan  view  of  the  De  Voy 
truck,  some  parts  being  broken  away  to 
show    the    details    of    construction,    and 


securely  attached  to  ;ic-plates.  The 
lower  ends  of  the  pedestals  which  are 
on  the  same  side  as  the  truck  are  held 
together  by  bolts,  and  are  spaced  apart 
by  spacing  sleeves,  through  which  the 
bolts  are  passed.  The  journal  boxes  are 
rigidly  united,  being  cast  integrally,  with 
a  channel-like  frame  that  is  open  at  its 


will  adapt  them  to  co-operate  with  the 
bearing  rollers  to  yieldingly  maintain  the 
trailing  truck  in  the  central  position  un- 
der the  weight  of  the  load  on  the  truck. 

It  will  be  observed  that  the  roller- 
bearing  caps  have  upwardly-projecting 
guide-legs,  near  their  ends,  which  work 
against  channel-shaped  chafing-plalcs  that 
are  rigidly  secured  to  the  inner  surfaces 
of  the  frame  members.  In  this  way  the 
roller-caps  are  held  against  movements 
transversely  of  the  main  frame  of  the  en- 
gine, and  are  also  held  against  endwise 
movements  with  the  journal  boxes,  but 
are  permitted  to  raise  and  lower,  as  may 
be  necessary,  under  a  lateral  movement 
of  the   wheels. 

The  main  frame  or  body  of  the  en- 
gine is,  of  course,  yieldingly  supported 
by  a  suitable  spring-rigging.  Certain 
members  of  this  spring-rigging  rest  di- 
rectly upon  the  roller  bearing  caps,  el- 
liptical springs  being  seated  upon  the 
caps.  The  springs  are  pivoted  in  the 
usual  way  to  equalizer  beams. 

It  will  thus  be  seen  that  a  trailing  truck 
mounted  in  this  way  is  free  for  lateral 
movements ;  that  is.  movements  trans- 
versely of  the  body  of  the  locomotive, 
and  that  this  movement  is  resisted  by 
very  slight  friction,  and  that  the  weight 
of  the  load  has  a  tendency  at  all  times 
to  maintain  the  laterally-movable  parts 
of  the  trailing  truck  in  the  intermediary 
or  central  position  when  the  locomotive 
run?  from  a  curved  track  to  a  straight 
track. 

The  construction  is  simple  and  may  be 
applied  to  any  locomotive  at  a  compara- 


TR.\XSVI-,RSE   .<;i:CTION.\I,   \IE\V   OF   DE   VOV   TRICK 


bottom.  In  the  top  plates  of  the  journal 
boxes  are  concave  roller-seats,  formed 
directly  in  the  journal  boxes.  Bearing 
rollers  rest  loosely  in  these  roller-seats. 
Upper  roller-bearings  or  roller-bearing 
caps  are  formed  integrally  with  a  trans- 
verse horizontally-extended  tie-plate.  The 
.■^eats  as  shown  are  cylindrical,  but  they 
mav   be   formed   on   various   lines   which 


lively  small  cost,  while  the  saving  in  wear 
is  very  great  as  compared  with  the  ordi- 
nary radial  truck.  It  is  also  readily  ca- 
patilc  of  modification  to  suit  particular 
classes  of  locomotives,  and  there  is  ever>' 
indication  of  the  truck  coming  rapidly 
into  popular  use  now  that  it  is  getting  a 
fair  trial  on  some  of  the  leading  rail- 
roads in  America. 
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Master  Mechanics'  Convention. 

The  Forty-sixth  Annual  Convention 
of  the  .\nicrican  Railway  Master  Me- 
chanics' -Association,  held  at  Atlantic 
City,  June  11,  12  and  13  last,  was  the 
most  valuahlc  meeting,  viewed  from  the 
standpoint  of  raihvay  and  enijinccring 
interests,  that  has  ever  been  lield.  The 
volume  of  business  done  w.-i>  unprece- 
dented and  all  of  it  was  valuable  in 
character  and  unusually  interesting. 
When  reviewing  the  description  of 
subjects  we  could  not  see  how  the  busi- 
ness could  be  finished  in  three  days; 
but  President  Crawford  adopted  a  novel 
method  of  <h.>wini;  how  the  w.irk  was 
proceeding  which  enabled  him  to  push 
the  busine>s  a^  it  never  was  pushed 
before.  Me  kept  a  graphic  chart  which 
indicated  the  progress  of  the  work  and 
a  glance  told  when  it  was  lagging  or 
accelerating.  When  necessary  Mr. 
Crawford  applied  more  stean:  or 
touched    the    brakes,    all    done    so    -kill- 


fully  that  the  conveniion  tini^hed  three 
minutes  ahead  of  time.  We  heartily 
commend  Crawford's  method  to  other 
presiding   oflicers. 

The  subject  which  occupied  the  lion's 
share  of  attention  was  Superheaters 
and  Superheated  Steam,  originated  by 
an  admirable  and  most  exhaustive 
paper  describing  Tests  on  the  Locomo- 
tive Testing  I'lant  oi  the  Pennsylvania 
Railroad  at  Altoona.  and  a  paper  on 
Tests  of  Superheater  Locomotives  by 
Dean  C.  H.  Benjamin  of  the  Perdue 
testing  plant.  The  subject  was  thor- 
oughly discussed  and  it  is  safe  to  say 
that  every  person  in  the  large  audience 
learned  important  facts  about  super- 
heaters that  they  had  no  conception  of 
before.  The  paper  describing  the  work 
on  the  Altoona  Testing  Plant,  which 
was  read  in  abstract  by  Mr.  C.  B. 
Young,  engineer  of  tests,  is  one  of  the 
most  valuable  contributions  to  locomo- 
tive engineering  that  we  have  ever  read 
and  ought  to  be  carefully  studied  by 
every  person  interested  in  locomotive 
construction  and  operation.  The  sec- 
tion devoted  to  combustion  in  itself 
would  have  made  a  splendid  treatise 
and  it  reveals  information  concerning 
combustion  and  draft  action  which 
strikes  us  as  being  entirely  new. 
Former  reports  presented  to  the  Rail- 
way Master  Mechanics'  Conventions 
have  given  to  the  railroad  world  certain 
stereotyped  impressions  covering  the 
action  of  fuel  gases  which  have  been 
accepted  as  correct  and  by  the  paper 
have  been  proved  to  be  erroneous. 

There  has  been  of  late  a  tendency 
among  locomotive  officials  to  keep  in- 
creasing the  length  of  flues,  and  we 
have  heard  it  claimed  that  a  gain  in 
heat  conservation  resulted  from  every 
inch  of  increase  of  length.  Those  hold- 
ing such  views  ought  to  ponder  over 
paragraph  81  of  Mr.  Young's  paper, 
which   reads: 

"Those  temperature  observations  in- 
dicate that  the  gases  entering  the  tubes 
aie  of  a  lower  temperature  than  is 
show-n  by  a  separate  pyrometer  located 
in  the  middle  of  the  firebox.  The  fire- 
box temperature  ranges  from  2.000  to 
2.400  degrees,  while  the  temperature  at 
the  tube  ends  is  from  1.370  to  1.620 
degrees.  They  also  show  that  there  is 
a  rapid  decrease  in  temperature  for  a 
distance  of  three  or  four  feet  in  the 
tube,  after  which  the  temperature  drop 
is  much  more  gradual  until  e\en  with 
this  short  tube  (13  ft.  Ssf,  in)  the 
cin-vc  becomes  Hal  towards  the  end  of 
the  tube,  indicating  that  a  large  part 
of  the  heat  is  absorbed  before  half 
of  the  length  of  the  tube  is  reached." 
The  paper  on  Tests  of  Su]ierhcater 
Locomotives  by  Dean  C.  11.  Henjamin 
showed  comparison  of  locomotive  per- 
formance under  different  degrees  of 
~ui)erheatcd  steam.  It  also  gave  par- 
ticulars  of   the   increased   power   devel- 


oped by  locomotives  using  superheated 
steam  as  compared  with  engines  using 
saturated  steam,  the  same  weight  of 
coal  being  consumed  in  both  cases. 
This  paper  will  prove  an  interesting 
reference  for  people  wishing  to  under- 
stand the  economical  value  of  locomo- 
tive superheaters. 

The  uncertainty  that  has  prevailed 
concerning  the  success  or  failure  of 
mechanical  stokers,  which  has  prevailed 
for  several  years,  was  dissipated  by  the 
report  of  the  Standing  Committee  on 
Mechanical  Stokers.  The  report  opened 
with   the   encouraging   words: 

"The  development  of  the  locomotive 
stoker  has  been  watched  by  many  of 
us  with  more  than  ordinary  interest  and 
patience,  it  being  another  instance 
where  skill  and  genius,  by  the  applica- 
tion of  mechanics,  bids  fair  to  ma- 
terially reduce  physical  labor.  The 
utilization  of  machinery  to  perform 
wdiat  hitherto  was  accomplished  by 
manual  labor  has  been  achieved  in 
much  larger  as  well  as  smaller  prob- 
lems, but  few  have  been  more  wel- 
comed than  the  automatic  or  semi- 
automatic apparatus  by  which  the 
larger  locomotive  is  successfully  sup- 
plied with  fuel  at  a  rate  and  in  such 
a  manner  as  to  produce  efficiency  in 
the  operation  of  the  locomotive,  with 
a  reduction  in  physical  work  on  the 
part   of   the   fireman." 

The  committee  then  proceeded  tO' 
report  the  progress  of  the  year,  which 
has  been  very  striking,  for  there  are 
now  between  six  hundred  and  seven 
hundred  mechanical  stokers  in  success- 
ful operation.  The  successful  stokers 
are  confined  almost  entirely  to  two 
forms,  the  Crawford  and  the  Street, 
but  other  inventors  are  still  at  work 
and  it  is  probable  that  other  forms 
may  be  intrcMluced  that  will  be  even 
more  successful  than  those  in  use.  So 
far  as  we  have  learned  from  observa- 
tion and  report  the  stokers  in  service 
are  still  susceptible  to  improvement, 
but  they  are  as  etticient  as  many  ap- 
pliances now  standard  on  the  locomo- 
tive were  for  the  lir^t  \\\e-  years  after 
their   introduction. 

The  mechanical  -.toker  is  not  only 
fairly  successful  in  its  operation,  but  it 
is  said  to  be  teaching  liremen  improved 
methods.  The  report  says  that  it  is 
admitted  by  even  e.Nperl  liremen,  who 
have  had  some  years'  ex|)erience  with 
hand-firing,  that  they  have  derived 
valuable  information  by  handling  the 
stoker  and  watching  its  ..peration.  Fire- 
men were  said  to  be  opposed  to  the 
stoker  at  first,  but  most  of  them  have 
become  favorable  to  its  use  and  give 
valuable  suggestions  to  the  inventors. 
The  report  was  exhaustively  discussed 
by  the  convention. 

An  excellent  paper  on  Three-Cylin- 
der Locomotives  was  read  by  Mr.  J. 
Snowden   Hell  which  surprised  most  of 
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the  members,  ulio  had  no  idea  that 
three-cylinder  locomotives  had  been 
used  so  much. 

.  When  a  man  accustomed  to  locomo- 
tive work  is  informed  that  it  will  be 
necessary  for  him  to  handle  or  repair 
electrical  apparatus,  he  generally  thinks 
that  he  is  required  to  enter  a  field  that 
calls  for  a  technical  school  training  to 
pave  the  way  to  success.  This  mis- 
taken idea  was  thoroughly  dissipated 
by  Mr.  C.  H.  Quereau  in  an  admirable 
individual  paper  on  Maintenance  of 
Electric  Equipment.  Elsewhere  we  pub- 
lish this  valuable  paper  in  full  and  feel 
assured  that  its  contents  will  prove 
highly  edifying  to  our  numerous  readers 
who  are  interested  in  electrical  matters 
without  having  given  the  subject 
serious  attention. 

This  Forty-Sixth  Annual  Convention 
of  the  American  Railway  Master  Me- 
chanics' Association  deserves  special 
praise  for  the  large  attendance  of  mem- 
bers and  for  the  exhaustive  manner  in 
which  they  discussed  the  numerous 
subjects  brought  before  them.  It  is 
not  very  long  ago  that  much  time  was 
wasted  at  those  conventions  through 
difficulty  in  prevailing  on  members  to 
discuss  the  reports,  even  when  they 
were  particularly  familiar  with  the 
subjects.  That  condition  has  passed 
away  and  we  attribute  the  change  in 
some  measure  to  the  training  in  public 
speaking  they  receive  at  railwaj'  clubs 
and  similar  institutions.  The  members, 
however,  possess  a  much  higher  grade 
of  mental  training  than  that  found 
among  the  old-time  master  mechanics. 


of  the  railroad,  and  on  the  other  eight  for 
the  government. 

It  was  also  charged  that  the  defendant 
company  worked  its  telegraph  operators 
at  the  Springfield  office  more  than  nine 
hours  consecutively  on  10  occasions. 
The  jury  reported  a  verdict  for  the  de- 
fendant on  all  10  counts. 


plus  wliich  will  afford  them  the  credit 
necessary  to  procure  at  reasonable  inter- 
est charges  the  additional  capital  rc- 
([uired. 


Punishment  for  Overworking  Railroad 
Employees. 

Where  laws  were  enacted  in  various 
states  restricting  the  hours  of  labor  of 
trainmen,  it  was  generally  understood 
that  enforcement  would  be  lax,  but 
events  indicate  that  the  minions  of  the 
law  are  determined  that  these  laws  would 
be  strictly  obeyed. 

One  day  last  month  Judge  Morton,  of 
the  United  States  district  court,  received 
the  verdict  of  the  jury  in  the  case  of  the 
United  States  government  against  the 
New  York  Central  &  Hudson  River  Rail- 
road, charged  with  violation  of  the  law 
restricting  the  hours  of  labor  of  railroad 
employees.  There  were  28  counts  in  all. 
each  carrying  a  maximum  penalty  of 
$500.  The  jury  returned  verdicts  for  the 
railroad  on  20  counts  and  for  the  govern- 
ment on  8  counts,  so  that  the  defendant 
company's  fines  may  amount  to  a  total  ot 
$4,000. 

The  government  charged  that  the  rail- 
road worked  its  trainmen  more  than  16 
hours  consecutively  on  18  occasions, 
which  is  against  the  law  except  in  cases 
of  unforeseen  delay  or  accident.  On  t!ie 
first  10  counts  the  jury  returned  in  fivor 


Railroad  Rates. 

Representatives  of  the  Baltimore  & 
Ohio  Railroad  Company,  the  Erie  Rail- 
road Company,  the  New  York  Central 
Lines  and  the  Pennsylvania  Railroad  Sys- 
tem held  a  conference  with  the  Interstate 
Commerce  Commission  last  month,  at 
which  the  commission  was  petitioned  to 
re-open  Docket  No.  3400 — the  advance 
rate  case  decided  in  February,   1911. 

The  commission  at  that  time  stated  that 
if  conditions  changed  "there  might  be 
ground  for  asking  a  further  considera- 
tion of  this  subject.''  The  carriers  in 
their  petition  now  say  they  "believe  that 
the  time  has  now  prrived  when  the  re- 
sults of  the  operations  of  the  carriers, 
subsequent  to  the  former  consideration 
of  this  case,  should  be  laid  before  the 
commission." 

The  carriers  propose  to  make  a  five 
per  cent,  increase  in  all  class  and  com- 
modity freight  rates,  submitting  that  "•£ 
an  increase  in  freight  rates  is  permitted, 
the  method  of  making  it  which  would 
work  the  least  disturbance  of  existing 
relations  between  classes  of  traffic  and 
between  communities  would  be  that  of 
the  same  percentage  increase  in  all  freight 
rates,  subject  to  such  modifications  as 
may  be  required  to  preserve  necessary 
differential   relations.'' 

The  commission  is  asked  to  hear  the 
case  and  to  render  its  decision  without 
subjecting  the  railroads  to  the  large  ex- 
pense and  delay  involved  in  the  prepara- 
tion  of  new  tariffs. 

Increases  in  wages,  taxes,  capital 
charges,  and  additional  legislative  bur- 
dens, such  as  extra  crew  laws,  grade 
crossing  bills,  employers'  liability  and 
compensation  acts,  and  other  new  ex- 
penses, are  given  as  some  of  the  items 
that  have  steadily  increased  the  cost  of 
running  a  railroad,  and  make  higher  rates 
necessary. 

The  roads  contend  that  many  millions 
of  dollars  should  be  spent  for  improved 
and  additional  facilities,  such  as  enlarged 
yards  and  terminals,  additional  tracks, 
block  signals,  new  shops,  stations  and 
new  equipment,  which  "are  demanded  by 
existing  and  future  transportation  condi- 
tions" and  must  be  provided  if  the  needs 
of  the  public  are  to  be  satisfied. 

The  roads  state  that  many  of  these  im- 
provements must  be  paid  for  out  of  new 
capital,  which  at  this  time  can  only  be  ob- 
tained on  prohibitive  terms,  and  that  it  is 
only  through  an  increase  in  freight  rates 
that  they  can  provide  that  margin  of  svir- 


The  Stamford  Collision. 

On  June  12  a  rear-end  collision  hap- 
pened on  the  New  York,  New  Haven 
&  Hartford  Railroad  at  Stamford,  Conn., 
by  which  six  persons  were  killed.  The 
trains  in  collision  were  the  first  and 
second  sections  of  a  westbound  express. 
The  first  section  had  stopped  to  change 
engines  and  while  standing  was  run 
into  by  the  second  section  at  a  speed 
of  about  twenty  miles  an  hour. 

The  collision  was  due  to  the  failure 
of  the  engineer  of  the  second  section, 
Charles  J.  Doherty,  to  stop  his  train 
in  time.  He  had  only  a  few  days'  ex- 
perience running  passenger  trains  and 
there  is  reason  to  believe  that  he  han- 
dled the  brakes  very  unskilfully.  His 
case  would  indicate  that  the  training 
of  engineers  on  the  New  Haven  road 
is  defective,  for  he  claimed  that  the  ac- 
cident was  partly  due  to  his  inability 
to  reverse  the  engine,  a  practice  which 
is  strictly  forbidden  on  all  well  man- 
aged railroads. 


Wonders   of    Intense    Heat. 

It  is  not  long  ago  since  the  most  in- 
tense heat  within  the  range  of  service 
was  produced  by  the  combustion  of  car- 
bon and  hydrogen,  but  the  vast  water 
power  of  Niagara  Falls  was  utilized  a 
few  years  ago  to  produce  intense  heal 
by  mechanical  means,  a  method  which 
has  been  carried  to  wonderful  perform- 
ances of  late  years.  The  manufacture  of 
carbide  of  calcium  for  acetylene  gas,  of 
the  grinding  material  known  as  carbo- 
rundum from  ordinary  carbonaceous  ma- 
terial, of  graphite  which  is  reputed  to  be 
better  than  the  natural  product  of  the 
mines,  the  extraction  of  refractory  metals 
from  their  ores  and  the  elimination  of 
phosphorus  from  metals  and  its  conver- 
sion into  an  article  of  commerce  are 
examples  of  the  new  enterprise  made 
possible  by  the  harntssing  of  Xiagar.i. 
The  pioneers  in  tliis  region  have  aNo 
made  many  metallic  alloys  which  were 
unknown  to  industry  some  years  ago. 
A  few  years  back  sodium  was  a  curiosity 
and  cost  fifty  cents  an  ounce;  produced 
by  intense  electrical  heat  it  can  now  be 
sold  for  twenty-five  cents  a  pound,  while 
in  the  same  way  nianurial  ni'ralc?  niny 
be  produced   in   bulk. 

\Vc  copy  some  intercstiu'-r  fact?  c<;>n- 
ccrning  the  invention  of  car'-oriindum 
from  an  article  that  appearcl  'n  Harper's 
U',;-k!y.   which   says: 

"Carborundum  could  jicvcr  have  been 
invented  in  a  garret.  One  ;mn  hovered 
on  the  borderland  of  dis.  r.vcr--  for  years. 
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Clay,  coke  and  sawdust  subjected  to  great 
heat  produced  an  indennaole  someinnig 
that  sliowed  hnn  lie  was  on  the  riglii 
track,  lie  sougni  ni.>re  inlcnse  neat  .n 
an  etTort  to  magniiy  tnat  soniethuig 
which  he  did  not  as  yet  understand.  Ik- 
believed  he  was  on  the  verge  of  graspuig 
in  unlimited  quantity  an  aorasive  purer 
than  any  yet  known.  Emery  comes  from 
an  impure  substance  m  nature  known  as 
corundum.  The  man  ni  question  was  try- 
ing to  combine  tlie  silica  in  the  sand  an.l 
the  carbon  in  the  coal  in  an  effort  to  pro- 
duce a  pure  abrasive.  So  he  went  to  Ni- 
agara Falls.  With  the  aid  of  water 
churning  great  electric  units  he  produced 
the  most  intense  heat  known  to  man. 
These  substances  he  now  placed  in  a  fur- 
nace and  fused  by  electricity.  The  re- 
sult was  that  they  threw  down  prismatic 
crystals  composed  of  pure  corundum  com- 
bined  with   carbon. 

"The  discoverer  came  to  New  \  ork 
with  these  first  crystals.  Stepping  into  a 
diamond-cutter's  laboratory  he  asked  the 
cutter  in  charge  what  his  crystal  was. 
A  series  of  tests  developed  that  it  would 
scratch  a  diamond.  .A  diamond  is  pure 
carbon  and  the  hardest  natural  thing  in 
the  world.  He  sold  these  crystals  for 
more  than  he  could  have  obtained  for 
diamonds  of  the  same  weight.  He  had 
produced  in  a  furnace  material  better  than 
nature   itself  could   make. 

"So  carborundum  could  never  li.ive 
been  discovered  by  the  dreamy  inventor 
who  worked  ah  me.  A  great  plant  em- 
ploying scores  «>f  men  and  costing  a  for- 
tune in  excess  of  the  wildest  anticipation 
of  the  seeker  of  bygone  days  was  neces- 
sary. Years  nf  work  and  thousands  of 
dollars  had  to  be  expended  to  iiroduce  a 
few  crystals  that  one  could  <lr..i>  int..  the 
end  of  a  goose  quill.  Bnf  t'lcse  few  cry-.- 
tals  opened  the  way  for  an  artificial 
abrasive  that  c.uM  be  produced  by  the 
millions  ..f   pounds  cheaply   and  quickly." 


down  upon.  When  a  boy  of  13  or  14 
years  of  age  displays  a  bent  towards  any 
line  of  studv,  investigation,  invention  or 
practical  work  he  should  be  encouraged 
to  follow  his  bent  for  in  that  line  he  will 
become  a  master.  The  call  is  constantly 
growing  for  people  to  follow  expert  labor 
in  building  houses,  making  machinery, 
shoeing  horses,  running  steam  engines, 
making  clothes  and  other  mechanical 
operations.  Playing  on  the  piano  or  play- 
ing baseball  may  be  much  more  attractive 
to  young  people  than  working  at  useful 
and  livelihood  making  occupations  ;  but  it 
is  the  duty  of  sensible  parents  to  see  that 
their  children  do  not  fall  into  starvation 
lines  of  work  merely  because  such  may  be 
their  foolish  choice. 

We  do  not  mean  to  depreciate  all  oc- 
cupations that  are  not  sure  bread  winners 
for  we  arc  well  aware  that  certain  lines 
of  artistic  training  often  lead  the  way  to 
important  positions.  .Artistic  study  is  of 
advantage  in  the  general  development  of 
a  child,  and  if  he  displays  no  other  learn- 
ings, art  culture  may  open  the  way  to 
valuable  practical  work.  For  several 
years,  beginning  towards  the  end  of  last 
century,  a  silly  sentiment  arose  that  the 
work  of  crafts  and  trades  was  vulgar, 
unworthy  oi  being  followed  by  mother's 
darlings  who  might  be  degraded  by  soiled 
hands.  Fortunately  that  line  of  distorte.l 
taste  has  passed  away  and  the  trend  of 
people  having  to  earn  their  own  livelihood 
is  towards  handicrafts  and  trades,  the 
ambitions  to  follow  commercial  careers 
having  aliated  umler  the  depression  of 
few  prizes  to  distribute  among  the 
numerous  claimants. 

Xo  matter  what  line  of  work  a  young 
man  or  a  \-ouiig  woman  is  destined  to 
foll.iw,  it  is  of  supreme  importance  that 
thev  sb.uld  lie  guided  into  the  line  for 
which  they  are  bcM  fitted  by  their  creator. 


The  Fittest  Occupation. 

Any  obserNiuu  Jiersoii  wh.i  enjoys 
watching  peoiilc  working  at  the  various 
occupations,  trades  and  professions  that 
are  carried  on  in  every  town  and  rural 
district  of  this  great  country  is  likely  to 
wish  that  some  means  could  be  invented 
to  transfer  the  misplace.l  workers  into 
the  positions  mother  nature  inteiitlcd  them 
to  fill.  A  little  observation  on  the  part  of 
parents  would  prevent  man>  mistakes  that 
result  in  failures  of  life's  work  l.y  puUing 
young  men  or  young  women  into  occnjia- 
tions  for  which  they  have  no  natural 
ability  wdiatevcr. 

'idle  ordinary  American  mother  looks 
with  horror  upon  all  lines  of  occupation 
that  requires  their  of^'spring  to  engage  in 
manual  labor  witli  tlie  result  'liat  clerk- 
ships and  cent. el  lin<-  ..f  work  are  ..ver- 
cr..wded  while  p..siti..ns  calling  i  .r  mani- 
pulative   skill    are    un-ought    ar.'!    lo.iked 


Against  Consolidation. 

One     of     the     m<.vements     that     bloom 
perennially     at     the     railr..ad     mechanical 
coinentioiis  is  tin-  i.roiJ.,:.al   to  consoli- 
date the   Master   Car   lUnlders'  and  the 
Railway    Master    Mechanics'    ass..ciati.nis 
s..   that   the  l.u^in.ss   relating  to  changes, 
management    an.l   impfvements   proposed 
on   cars   and   1. .cm.. lives   may   be   super- 
vised by  the  same  ..I'ficials.     Some  i)eople 
see    h.-ipeful     sicns    ..f    pn.grcss     in     that 
movement,  but  it  .L.e^  not  seem  t..  pros- 
per, f.ir  scarcely  anvthing  was  said  about 
it   at    the    1013    conventi..n.   and   has    dis- 
played but  small  vitality  for  several  years. 
Yet  there  are  a  few  members  whose  en- 
thusiasm for  consf.lidalion  never  dies  and 
we  heard  their  desires   wdiispered   at   b..lh 
the    recent    conveiiti..iis.     When    the    real 
sentiment    ..f    the    vast    maj..rity    ..f    the 
members   is   reached   there  is   f.mnd   t..   be 
positive    wish    that    n..    change    sh.^nld    be 
made  ami  time   seems  only  to  make  this 
decish.n   UK.re   p.i^itive. 


Toilers  and  Triflers. 
Many  ministers  of  the  gospel  have  very 
little  sympathy  with  the  millions  of  toilers 
who  earn  a  livelihood  by  the  sweat  of 
their  brows,  but  preachers  with  humane 
sentiments  are  heard  from  occasionally. 
Dr.  Taylor,  of  Schenectady,  recently 
preached  a  sermon  from  which  we  glean 
the  following  paragraphs: 

■■Our  political  problems  are  all  second- 
ary to  the  great  industrial  problem.  The 
old  conditions  have  vanished  ;  the  old  close 
relationship  between  employer  and  em- 
ploye. The  right  to  dismiss  an  employe 
without  cause  is  no  longer  recognized  as 
a  legal  right.  It  never  was  a  moral  right. 
The  great  disparity  between  the  reward 
of  the  brains  that  direct  and  of  the  hands 
that  accomplish  is  being  swept  away. 

"One  would  almost  wish  there  were  no 
ii  dustrial  mutterings  and  discontent.  But 
the  fact  remains  that  there  is  not  only 
plenty  of  it  but  that  a  great  deal  of  it  is 
apparently  justifiable.  There  is  no  desire 
to  ignore  that  part  of  it  which  is  senseless 
and  arrogant,  such  as  we  have  witnessed 
in  recent  outbreaks  in  industrial  centers. 
But  much  of  this  is  aggravated  by  the 
sickening  spectacle  of  the  lavish  luxuri- 
ance of  many  who  will  not  work  and  who 
are  simply  enjoying  the  fruits  of  other 
men's  toil. 

"The   national   sore   spots   are   not   only 
in   such   places   as   Lowell   and   Lawrence 
and  Paterson  and  the  East  Side,  but  we 
find  them  also  in  Lenox  and  Newport  and 
Fifth    avenue    and    other    social    centers, 
where  side  by  side,  with  a  true  and  dis- 
tinct American  culture,  reek  the  vulgari- 
ties  of   the   easily   rich;    where   ill-gotten 
wealth  is  squandered  lavishly  and  osten- 
tatiously;   where    more    is    spent   upon    a 
monkey  or  a  puppy  in  one  day  than  would 
clothe  and  feed  ten  American  children  in 
one  week;  where  brainless  fools  and  vul- 
garly-habited   women    hold    high    revelry. 
"  'Why  should  these  people  who  scorn 
,      to  work   have   all   that  to  waste   while  I 
have  not  enough  to  buy  bread  and  clothes 
for   my   children?'    is   the   laboring   man's 
logical   cry.     And.   min.l   you,    we   cannot 
answer   it   in   these   .lays   by   saying,   'Be- 
cause  it    is    their    own    and    they   have   a 
right  to   do   as   tluy   see   fit.'     They  have 
no  such  right. 

"They  have  no  right  t.i  corrupt  their 
fellows,  to  debauch  the  self-respect  of 
their  servants,  to  increase  the  cost  of  liv- 
ing for  those  who  cannot  spend  as  they 
can  spend.  The  secret  of  the  high  cost 
of  living  lies  in  this  senseless  waste  for 
which  they  are  largely  responsible.  The 
danger  to  our  civilization  lies  in  these 
two  un-American  extremes  of  life,  each 
of  which  seems  determined  to  outdo  the 
other  in  arrogance  and  bitterness;  those 
who  wish  to  possess  without  working  for 
it,  and  those  who  do  possess  wilh.iut  hav- 
ing had  to  w^ork  for  it."  Both  are  bad. 
and  shoubl  be  ab.dishcd. 
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New  Switchers  for  the  C.  ®  N.  W.  Ry.  and  C,  B.  ®  Q.  R.  R. 


It  is  of  importance  to  observe  that  the 
application  of  superheaters  to  a  number 
of  switching  locomotives  recently  built, 
marks  an  interesting  step  in  the  develop- 
ment of  this  class  of  engine.  It  is  found 
in  practice,  that  the  advantages  resulting 


upon  the  boiler,  is  of  assistance  in  sup- 
pressing smoke — an  important  advantage 
in  yard  work. 

The  accompanying  illustrations  repre- 
sent two  designs  of  superheater  switching 
loccimotives  recently  built  bv  the  Baldwin 


of  23,400  pounds.  1  he  boiler  has  a 
straight  top,  with  a  long  firebo.x  placed 
above  the  frames.  The  firebox  has  corru- 
gated side  sheets,  and  the  front  end  of  the 
crown  is  supported  by  four  rows  of 
(Icxible    bolts.      The    furnace    e<|uipmcnt 


R.   Ouayle,  Si:per 


SUPERHF..\TKR   SWITC 
eiit  of  .Motive   I'o%M.r. 


lli;R     I  I  IK     III]': 


from  the  use  of  superheated  steam  in 
road  service,  are  realized  also  in  switch- 
ing service.  There  is  considerable 
economy  in  fuel  and  water  consumption, 
and    hence    with    a   tender    of   given    si?e 


:tii\vi;sikrn   r.\ii.\va\'. 

I!;.Mwit.    L..C 


\V.,rks.    r.uildc 


Locomotive  Works.  The  loconintive  ior 
the  Chicago  &  Northwestern  is  one  of 
29  completed  for  that  road,  and  five  simi- 
lar locomotives  have  been  built  for  the 
Chicago.  St.   Paul,  Minneapolis  &  Omaha 


includes  a  steam  jet  smoke-burner,  and 
also  a  brick  arch  supported  on  two  water 
tubes.  With  the  help  of  these  devices, 
high  volatile  coal  can  be  burned  with 
very    little    smoke.      Tlie    superheater    is 


SUPERHE.VTER    SWITCHKR    FOR    THE    CHICAGO.     liCKLI.NT.TO.V    .\ND    QUINXV     R.AH.RO.M). 
J.    W.    Cyr,    Superintendent   of    Motive   Power.  Baldwin    Loromotj- 


Works    E^jildcrs. 


it  is  not  necessary  for  the  superheater 
locomotive  to  run  to  the  fuel  bin  and 
water  tank  as  often  as  is  the  case  when 
using  saturated  steam.  Valuable  timt-  i.s 
saved  in  this  way.  Furthermore,  the  su- 
perheater, by  reducing  the  demands  made 


Ry.  Fifty  locomotives,  as  illustrated, 
have  been  constructed  for  the  Chicago. 
Burlington  &  Quincy  Railroad. 

The  locomotives  for  the  Cliicago  & 
North  Western  are  equipped  with  Schmidt 
superheaters,   and   exert   a   tractive   force 


composed  "{  16  elements  and  it  is  of  the 
top  header  type  with  outside  steam  pipes. 
The  smokebox  is  tilted  with  the  Slater 
front  end  arrangement,  as  dtvclopcd  on 
the  North  Western. 
The  cvlinders  of  these  locomotives  are 
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lined  with  steeled  cast-iron  bushings,  ^-in. 
thick;  and  the  steam  distribution  is  con- 
trolled by  11  inch  piston  valves  which  are 
driven  by  Baker  gear.  The  main  frames 
are  of  cast  steel,  with  double  front  rails  of 
forged  iron.  The  driving  pedestals  are 
fitted  with  Markel  removable  side  plates 
of  cold  rolled,  case  hardened  steel,  and 
flangeless  shoes  and  wedges  of  brass.  The 
driving  boxes  are  also  of  the  Markel  de- 
sign, with  removable  bearings  and  side 
motion  plates.  These  devices  have  been 
developed  and  used  with  great  success  on 
this  road. 
The  general  dimensions  are  as  follows : 
Gauge,  4  ft.  8}^  ins.;  cylinders,  18  ins. 
X  24  ins.;  valves,  balanced  piston. 

Boiler. — Type,  straight ;  material,  steel ; 
diameter,  60^  ins.;  thickness  of  sheets, 
9/16-in. ;  working  pressure.  180  lbs. ;  fuel, 
soft  coal ;  staying,  radial. 

Firebox.— Material,  steel;  length,  82 
ins. :  width,  38^ij.ins. ;  depth,  front,  70  ins. ; 
depth,  back,  67  ins.;  thickness  of  sheets, 
sides,  J-^-in. ;  back,  J^-in. ;  crown,  ^-in. ; 
tube,  H-in. 

Water  Space.— Front,  4  ins.;  sides,  4 
ins.;  back,  4  ins. 

Tubes.— Material,  steel;  diameter,  S'-i 
X  2  ins. ;  thickness,  S^  ins.  No.  9  W.  G. ; 
2  ins.,  No.  11  W.  G. ;  number,  5H  ins.,  16; 
2  ins.,  106;  length,  II  ft.  6  ins. 

Heating  Surface.— Firebox,  128  sq.  ft.; 
tubes,  897  sq.  ft. ;  firebrick  tubes,  12  sq.  ft. ; 
total,  1,037  sq.  ft.;  grate  area,  21.8  sq.  ft. 
Driving  Wheels.— Diameter,  outside,  51 
ins.;  center.  44  ins.;  journals,  8  x  10  ins. 
Wheel  Base.— Driving,  11  ft.;  rigid, 
11  ft.;  total  engine,  11  ft.;  total  engine 
and  tender,  41  ft.  9  ins. 

Weight.— On  driving  wheels,  129,800 
lbs. ;.  total  engine,  129,800  lbs.;  total  en- 
gine and  tender,  about  240,000  lbs. 

Tender. — Wheels,  number,  8;  diameter, 
33  ins. ;  journals.  5x9  ins. :  tank  capacity, 
S.SOO  gals.;  fuel  capacity.  8  tons;  service, 
switching. 

Engine  equipped  with  Schmidt  super- 
heater.   Superheating  surface,  206  sq  ft. 


The  locomotive  for  the  Chicago,  Bur- 
lington &  Quincy  Railroad  is  one  of  fifty 
recently  placed  in  service.  The  tractive 
force  exerted  is  28,300  pounds.  The  boiler 
used  in  this  design  has  a  straight  top 
also,  but  the  firebox  is  wide,  and  is 
placed  back  of  the  driving  wheels.  The 
superheater  is  of  the  Emerson  type,  with 
18  elements.  The  steam  distribution  is 
controlled  by  10-inch  piston  valves,  which 
are  driven  l.y  the  Stephenson  link  motion, 
and  are  set  linc-and-line  in  full  gear.  This 
is  a  most  satisfactory  setting  for  a  loco- 
motive which  must  frequently  start  under 
heavy  load. 

'i'hese  are  both  highly  developci  types 
of  switching  locomotives,  specially  de- 
signed to  meet  the  conditions  in  their 
respective  roads.  The  principal  dimen- 
sions are  as  follows: 


Gauge,  4  ft.  Syz  ins. ;  cylinders,  20  x  24 
ins. ;  valves,  balanced  piston. 

Boiler. — Type,  straight;  material,  steel; 
diameter,  60  ins. ;  thickness  of  sheets, 
9/I6-in. ;  working  pressure,  180  lbs.;  fuel, 
soft  coal ;  staying,   radial. 

Firebox. — Material,  steel ;  length,  72 
ins.;  width,  S4J4  ins.;  depth,  58^  ins.; 
thickness  of  sheets,  sides,  H-in. ;  back, 
fi-in. ;  crown,  J^-in. ;  tube,  lA-in. 

Water  Space. — Front,  4j/2  ins. ;  sides, 
4J/2  ins.;  back,  4J.^  ins. 

Tubes. — Material,  steel ;  diameter,  S'/z 
and  2J4  ins.;  diameter,  5H  ins..  No.  9 
W.  G. ;  2J4  ins..  No.  11  W.  G. ;  number, 
S'/i  ins.,  18;  2^  ins.,  98;  length,  14  ft.  6 
ins. 

Heating  Surface. — Firebox,  105  sq.  ft.; 
tubes,  1,206  sq.  ft.;  total,  1,311  sq.  ft.; 
grate  area,  27.1   sq.   ft. 

Driving  Wheels. — Diameter,  outside, 
52  ins.;  center,  44  ins.;  journals,  9  x  10 
ins. 

Wheel  Base.— Driving,  10  ft.  10  ins.; 
rigid.  10  ft.  10  ins.;  total  engine,  10  ft. 
10  ins.;  total  engine  and  tender,  45  ft.  4 
ins. 

Weight.— On  driving  wheels,  130,100 
lbs.;  total  engine,  130,100  lbs.;  total  engine 
and  tender,  about  250,000  lbs. 

Tender.— Wheels,  number,  8;  diameter, 
33  ins.;  journals,  5x9  ins.;  tank  capacity, 
6,000  gals. ;  fuel,  capacity,  8  tons ;  service, 
switching. 

Engine  equipped  with  Emerson  super- 
heater.    Superheating  surface,  338   sq.   ft. 


outlets,   reaching  these  ports   by   the   In- 
tercolonial  Railway. 


/A 
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Canadian  Railway  Extensions. 
The  Canadian  Northern  is  already 
3.750  miles  long,  stretching  over  an  im- 
mense territory,  but  the  highly  enterpris- 
ing vice  president.  Sir  Donald  Mann,  a 
Scot,  who  does  not  recognize  the  expres- 
sion "fail,"  is  determined  to  make  the 
line  much  farther  reaching  before  the 
snow  ends  the  enterprise  for  the  year. 
.According  to  the  predictions  of  this  ener- 
getic railway  builder,  the  Canadian 
Northern  Railway  extension  from  the 
Middle  West  will  l)c  completed  to  Mon- 
treal within  six  months.  The  chief  cause 
of  the  delay  was  that  17  steel  bridges  had 
to  be  built  between  tlu'  mountains  and 
Kamlnops.  Sir  Donald  exjiccts.  however, 
that  the  Canadian  Northern  will  have  a 
share  in  moving  the  grain  crop  east  over 
its  own  line  at  the  close  of  navigation  in 
the  autumn.  The  company  will  use  both 
St.   John   and    Halifax   as    .Atlantic   coast 


Timber  Famine  Coming. 

Supplying  railway  ties  makes  a  tremen- 
dous drain  upon  the  timber  resources  of 
the  North  American  Continent  and  some 
radical  remedy  must  be  provided  or  the 
countries  will  soon  be  compelled  to  endure 
a  wood  famine  such  as  no  other  country 
ever  experienced.  Great  hopes  were  at 
one  time  cherished  that  steel  ties  would 
check  the  drainage  of  timber,  but  the 
hopes  have  not  been  realized.  If  the 
existing  consumption  of  timber  should 
continue  those  familiar  with  conditions 
estimate  that  in  ten  years  the  United 
States  will  be  drained  of  all  its  valuable 
timber. 

An  address  was  lately  delivered  by 
Dean  Ferguson,  of  the  Department  of 
Forestry.  He  said  that  this  country  has 
already  consumed  more  than  half  of  its 
original  timber  supply  and  that  the  re- 
mainder is  being  cut  three  times  as  fast 
as  it  grows. 

In  ten  years,  at  the  present  rate,  there 
will  be  no  marketable  timber  in  Pennsyl- 
vania, said  Professor  Ferguson.  He  used 
per  capita  figures  to  indicate  the  pro- 
fligacy of  the  nation  in  this  particular. 

"Here,"  he  said,  "the  per  capita  con- 
sumption of  timber  is  260  cubic  feet  an- 
nually. In  Germany  the  rate  is  37  cubic 
feet  and  in  France  25.  At  the  same  time 
there  is  an  immense  unchecked  waste  due 
to  pest  and  fire." 

The  speaker  referred  to  the  appalling 
economic  waste  represented  by  the  660 
square  miles  of  land  rendered  barren  in 
this  State  by  the  indiscriminate  cutting 
•  'i  timber.  The  condition  not  only  repre- 
sents an  economic  loss,  he  said,  but  also 
.iffects  the  climate  and  the  water  supply 
and  breeds  conditions  wliich  favor  destruc- 
tive   floods. 

Private  interests  must  be  depended  on. 
Professor  Ferguson  said,  to  replant  the 
denuded  areas.  This  they  will  not  do 
until  they  are  assured  of  proper  protec- 
tion from  fire  and  exemption  from  taxa- 
tion upon  growing  timber  in  which  capital 
may  be  invested  for  years  without  the 
return  of  a  penny. 


Railway  Construction  in  Africa. 
The  Benguella  Railroad,  which  has  as 
its  goal  the  Katanga  copper  belt,  in  the 
extreme  southern  section  of  the  Belgian 
Congo,  is,  as  projected,  about  1.225  miles 
long.  Of  this,  425  miles,  from  the  Katanga 
copper  belt  to  the  Belgian  Congo  frontier, 
is  to  be  built  by  Belgian  capital.  The 
Atlantic  end  of  this  railroad  was  opened 
to  traffic  on  September  17.  1912.  for  270 
miles  from  Lobita  Bay.  By  July,  1913, 
it  should  reach  Bihi  and  have  325  miles 
of  railroad  under  operation.  Upon  arrival 
at  Huambo.  a  little  over  one  mile  above 
sea-level,  the  most  difficult  part  of  the 
line  will  have  been  finished. 
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Air  Brake  Department 


Control  Valve  Test  Rack. 

In  the  1911  issues  of  Railway  and  Lo- 
comotive Engineering  we  described  and 
illustrated  the  "P.  C."  equipment  for  pas- 
senger cars,  and  at  the  present  time  we 
have  a  view  of  the  Westinghouse  control 
valve  test  rack,  which  is  to  determine  the 
fitness  of  the  No.  3E  and  No.  3D  control 
valves  for  service. 

Our  readers  will  understand  that  the 
standard  code  of  tests  accompanies  an  in- 
stallation of  the  test  rack  and  this  is 
merely  to  give  a  general  idea  of  the  test 
requirements  and  to  be  of  some  assistance 
to  the  inspector. 

The  test  measures  up,  in  accuracy,  to 
that  to  which  triple  valves  and  distribut- 


on  a  car,  leakage  from  any  of  the  ports  is 
traced  in  the   following  manner : 

Charged  to  the  ma.ximum  pressure, 
control  valve  in  release  position,  a  leaky 
equalizing  slide  valve,  a  leaky  release 
slide  valve,  a  leaky  graduating  valve  or  a 
leaky  direct  and  graduated  release  cap 
gasket  would  cause  a  "blow"  or  escape  of 
air  from  the  application  chamber  exhaust 
port.  To  determine  part  at  fault  usually 
requires  an  examination  of  the  valves 
mentioned. 

A  leak  from  the  emergency  piston  ex- 
haust could  be  from  either  the  release 
slide  valve,  the  graduating  valve,  the 
equalizing  slide  valve,  or  from  leakage 
past,  the  seal  of  the  equalizing  piston  or 


the  equalizing  slide  valve  or  graduating 
valve  is  at  fault. 

A  blow  from  the  service  cylinder  ex- 
haust will  be  caused  by  a  leaky  applica- 
tion valve  or  a  leaky  emergency  slide 
valve,  and  to  determine  the  source  of  the 
blow  a  10-lb.  reduction  should  cause  the 
leakage  to  cease  if  it  is  from  the  applica- 
tion portion,  while  if  it  continues  it  is 
from  the  emergency  slide  valve. 

A  leak  from  the  emergency  cylinder  ex- 
haust port  is  caused  by  a  leaky  emergency 
slide  valve  or  by  a  leak  past  the  cap  nut 
of  the  quick-action  closing  valve. 

A  blow  at  the  quick-action  exhaust  port 
is  caused  by  a  leaky  rubber  seated 
quick-action  valve. 


WESTINGHOUSE  CONTROL  VALVE  TEST  RACK. 


ing  valves  are  subjected  and  is  made  with 
the  same  differential  valve  and  type  of 
brake  valve,  and  while  some  racks  are  de- 
signed for  testing  both  triple  and  control 
valves,  the  present  rack  is  exclusively  for 
control  valves. 

The  portion  of  the  test  it  is  desired  to 
comment  upon  is  the  method  of  determin- 
ing the  source  of  leakage  that  will  occur 
at  the  various  exhaust  ports  when  certain 
positions  of  the  valves  become  defective 
from  wear  or  neglect.  The  3-E  control 
valve  is  also  manufactured  with  a  com- 
mon exhaust  outlet,  but-  for  our  purpose 
we  refer  to  the  valve  which  has  been 
shown  in  this  department. 

Disregarding  the  numbers  of  any  of  the 
cocks  or  any  positions  of  the  test  rack 
operating  valves,  when  the  valve  is  placed 
in  position  on  the  rack  or  when  in  service 


past  the  seal  of  the  small  emergency 
piston. 

As  a  preliminary  test  to  locate  the 
source  of  this  leak  a  10-lb.  reduction  can 
lie  made,  and  if  there  is  no  leakage  when 
in  service  position  it  is  probable  that  the 
leak  is  from  the  seal  or  seat  of  the  small 
emergency  piston  or  the  small  end  of  the 
equalizing  piston. 

A  leaky  equalizing  slide  valve,  graduat- 
ing valve,  or  a  leak  into  the  reduction 
chamber  from  the  cover  of  the  application 
valve  would  cause  a  blow  at  the  reduction 
limiting  chamber  exhaust.  In  this  event 
a  10-lb.  brake  pipe  reduction,  moving  the 
valve  to  application  position  sliould  lap 
the  exhaust  port  and  stop  the  blow  if  the 
application  portion  is  at  fault,  but  if  the 
leakage  continues  with  the  control  valve 
in    application    position    it    indicates    that 


The  foregoing  has  reference  to  blows 
found  when  the  control  valve  is  in  re- 
lease position.  Now,  after  an  application 
of  the  brake  some  other  blows  or  leaks 
may  manifest  themselves,  notably  among 
them  is  the  exhaust  valve  of  the  applica- 
tion portion,  which  is  not  under  pressure 
while  the  valve  is  in  release  position, 
hence,  as  a  general  proposition,  alter  a 
service  application  of  the  brake  a  leak 
from  the  service  cylinder  exhaust  port  is 
caused  by  a  leaky  exhaust  valve  of  iho 
application  portion. 

A  leak  from  the  application  chamber 
exhaust  is  then  from  a  leaky  rch:  li-c  slide 
valve. 

,A.  leak  from  the  emergency  piston  ex- 
haust is,  at  this  time,  from  a  leaky  release 
slide  or  graduating  valve,  and  a  blow  at 
the    reduction    limiting    chamber    exhaust 
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could  be  caused  by  a  leaky  equalizing  slide 
valve  or  graduating  valve  or  by  a  leaky 
cap  nut  of  the  application  portion.  On 
the  test  rack  a  suitable  bleed  cock  is 
provided  which,  if  opened,  will  eliminate 
the  leaky  cap  nut,  which  would  leak  brake 
cylinder  pressure  into  the  reduction  limit- 
ing chamber,  but  if  the  blow  should  con- 
tinue with  the  cock  open,  it  indicates  the 
leaky  eriualizing  slide  or  graduating  valve. 
At  this  time  a  blow  at  the  emergency  cyl- 
inder exhaust  is  from  the  etnergency  slide 
valve  and  a  blow  from  the  quick-action 
exhaust  is  from  the  rubber  seated  quick- 
action  valve. 

In  over-reduction  position,  a  blow  at 
the  reduction  limiting  chamber  exhaust  is 
from  the  leaky  emergency  reservoir 
check   valve. 

In  emergency  position  a  leak  from  the 
application  chamber  exhaust  or  the  serv- 
ice cylinder  exliaust  is  same  as  when  in 
service  position,  but-a  leak  from  the  emer- 
gency piston  exhaust  is  at  this  time  from 
the  seal  of  the  large  emergency  piston 
and  a  leak  from  the  reduction  limiting 
chamber  exhaust  indicates  leaky  equaliz- 
ing slide  or  graduating  valve  leakage. 

A  leak  froin  the  emergency  cylinder  ex- 


blow  when  brake  pipe  pressure  is  re- 
stored. 

When  any  of  these  possible  blows  or 
any  possible  leakage  is  remedied  the  con- 
trol valve  must  pass  a  number  of  tests, 
principally  among  them  being  the 

Charging  tests. 

Service   sensitive   test. 

Packing  ring  leakage  test. 

Release  test. 

Leakage  into  brake  jiipe. 

Continuous  service  reduction  to  pro- 
duce emergency. 

Sensitiveness  of  application  portion. 

Time  of  release  from  application 
chamber. 

Graduated   release    test. 

Sensitiveness    of    charging    valve. 

Service  port  capacity  test. 

We  cannot  at  this  time  expknin  in  just 
what  manner  all  tiie  tests  are  made,  Init 
hope  to  do  so  in  future  issues,  and  for 
the  present  the  reader  should  be  careful 
lo  distinguish  between  the  various  ex- 
haust ports  while  attempting  to  locate 
the  source  of  blows  before  removing  any 
of  the  parts,  and  facing  the  control 
valve,  the  ports  on  the  left  hand  side  are 
the  service  cylinder  exhaust,  the  applica- 


Break-in-Two  of  Trains. 

One  of  the  most  annoying  and  danger- 
ous occurrences  in  modern  railroad  opera- 
tion is  the  break-in-t\vo  of  trains,  and 
one  of  the  most  diiiicult  problems  is  to 
locate  the  cause  and  place  the  responsi- 
bility. 

This  has  become  particularly  acute  in 
handling  long  freight  trains,  and  in  an 
ett'ort  to  place  before  the  members  of  the 
Air  Brake  Association  a  series  of  recom- 
mendations covering  the  successful  hand- 
ling of  trains,  inspection  of  draft  gear 
and  other  factors  entering  into  the  sub- 
ject, Mr.  F.  B.  Farmer,  an  expert  of  the 
Westinghouse  Company,  who  is  well 
known  to  the  air  brake  men  of  this  coun- 
try, through  his  work  in  the  Brotherhood 
of  Locomotive  Firemen  and  Enginemen's 
magazine,  has  prepared  a  paper  which 
vve  think  has  very  completely  covered 
this   subject  to  date. 

To  appreciate  the  import  of  the  recom- 
mendations necessitates  a  careful  study  of 
the  paper,  and  in  tliis  issue  we  reprint  a 
portion  of  the  paper  which  leads  up  to 
the  instructions  governing  the  handling  of 
freight  trains. 

Mr.     Farmer    deaU    wiili     the    earning 
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haust  is  now  caused  Ijy  a  leaky  emergency 
slide  valve  or  a  leaky  piston  packing 
leather  of  the  application  piston  or  by  a 
leaky  leather  seal  on  the  brake  cylinder 
side  of  the  applicatitJU  piston. 

The  source  of  the  leak  c-an  best  be  lo- 
cated on  the  test  rack,  where,  after  a  serv- 
ice application,  the  service  reservoir  and 
service  brake  cylinder  can  lie  drained  from 
the  application  portion  and  application 
chamber  pressure  will  force  the  applica- 
tion portion  to  emergency  position,  an<l  if 
there  is  then  a  drop  in  application  cliani- 
ber  pressure,  it  will  denote  packing  leather 
leakage,  but  if  the  pressure  is  retained  it 
indicates  tliat  the  leather  seal  of  the  ap- 
plication portion  is  leaking. 

.•\  blow  from  tlie  quick  action  exliaust 
when  in  emergency  position  could  be 
caused  by  a  leak  past  the  seal  of  the  small 
closing  valve,  or  it  may  be  caused  by 
leakage  by  tlic  quick-action  valve  if  any 
air  pressure  is  retained  in  the  lirake  pipe. 

.•\fter  an  emergency  application  exces- 
sive friction  on  the  quick-action  piston 
may  [irevent  a  return  of  the  quick  action 
valw   to   its   seat   and   thus   caiiie  a   heavv 


tion  chamber  exh;uist.  the  quick  action 
exhaust  and  on  the  equalizing  portion  is 
the  reduction  limiting  chamber  exhaust, 
wliile  on  the  right  hand  side  the  exhaust 
port  on  the  reserviiir  is  tile  emergency 
cylinder  exhaust  and  the  one  on  the 
equalizing  portion  is  the  emergency  pis- 
ton  exhaust. 

To  the  beginner  this  equipment  seems 
lo  be  very  complicated  and  the  diagram- 
matic views  are  somewhat  formidable,  but 
a  little  study  will  so,,n  lead  lo  an  under- 
standing of  it  and  il  is  necessary  as  tjuite 
a  large  number  of  control  valves  are  in 
interchange  service  and  must  be  cared 
for  as  well  as  the  triple  valves. 

'l"he  control  v.alve  is  also  used  in  elec- 
tric service  and  control  valves  of  tlie 
V.  11  type  are  ■■electro-pneumatic,"  that  is, 
o|jerated  by  electricity,  and  these  elec- 
trically operated  air  lirakes  will  very 
soon  be  the  standard  for  steam  road  pas- 
senger service.  However,  the  new  "uni- 
versal" equipment  will  be  the  logical  solu- 
tion of  the  air  [sressure  transmission 
problem  in  passenger  service  in  the 
near  future. 


capacity  of  the  freight  car  and  the  cost 
of  delays  to  freight  trains  and  outlines  a 
method  of  break-in-two  investigations  as 
applied  in  the  case  of  several  railroads 
that  were  desirous  of  jireventing,  so  far 
as  possible,  the  brcak-in-t\vo  of  trains, 
not  that  all  roads  are  not  desirous  of 
preventing  it,  but  few  are  willing  to  go 
into  the  cause  and  effect  deep  enough  to 
obtain  the  results  or  in  other  words  this 
requires  a  co-operation  that  is  sometimes 
difficult  to  secure. 

Tlie  portion  of  the  paper  that  we  wish 
to  place  before  our  readers  is  that  which 
relates  to  train  handling  and  on  this  sub- 
ject Mr.  Farmer  says: 

"Draft  rigging  in  f.air  to  good  condition 
is  not  f'uUed  out.  It  is  either  dri-rcn  in  or 
jerked  out,  botli  implying  a  severe  blow. 
The  severity  cannot  lie  judged  by  anv 
shock  felt  by  those  riding  trains,  particu- 
larly the  engineer  of  a  heavy  locomotive. 
For  a  shock  to  be  felt  the  Sliced  must 
change  suddenly  and  considerably.  The 
amount  of  the  instant  reduction  in  speed 
of  a  modern  freight  locomotive  necessary 
to  cause  a  break-in-lwo,  is  too  little  to  be 
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felt  as  the  severe  shock  that  it  is  to  draft 
rigging.  Engineers  who  do  not  under- 
stand this  are  prone  to  attribute  result- 
ing faikires  to  the  condition  of  the  draft 
rigging  instead  of  to  their  handhng. 

".•\nother  over-worked  explanation  for 
draft  gear  failures  is  'old  defect.'  Many 
of  such  should  be  called  ancient  defects. 
Not  infrequently  it  is  an  original  one  in 
an  old  coupler.  While  allowance  must 
be  made  for  an  old  defect,  yet  the  fact 
that  its  evident  age  did  not  result  in 
failure  before,  asks  why  then  ?  Would 
tno  failure  have  occurred  with  proper 
handling?  Again,  every  'old  defect'  not 
original  with  the  part  that  failed  was  once 
a  new  defect,  and  if  this  bald  statement 
ii  quite  regularly  accepted  as  a  sufficient 
explanation  little  improvement  need  be 
expected. 

"Records  show,  regarding  break-in-twos 
with  ordinary  freight  trains  of  from  1,700 
tc  2,400  tons,  that  20  per  cent,  to  25  per 
cent,  occur  within  five  cars  from  the  en- 
gine; about  40  per  cent,  between  the  en- 
gine and  tenth  car,  and  60  per  cent,  to  65 
per  cent,  between  the  engine  and  twentieth 
car,  conclusive  proof  that  it  is  the  harsh 
running  out  or  pulling  out  of  slack  at  the 
head  end  that  does  most  of  the  damage  in 
train  handling. 

".As  it  is  a  false  pride  that  prevents  some 
engineers  from  encouraging  the  conductor 
to  advise  of  any  severe  shocks  to  the  rear 
of  the  train,  the  wise  man  will  pocket  his 
pride  and  get  this  information,  appreciat- 
ing that  in  no  other  way  can  he  judge 
how  to  handle  trains  without  damage  to- 
ward the  rear.  This  simple  and  common- 
piace  suggestion  is  very  important  in  good 
handling. 

"Starting  a  freight  train  properly  requires 
fundamentally  that  the  engine  be  kept  at 
a  slow  and  uniform  speed  until  the  rear 
car  is  moving.  The  distance  to  accom- 
plish this  will  vary.  As  the  value  of  any 
rule  on  train  handling  is  measured  largely 
by  its  simplicity  and  freedom  from  excep- 
tions, our  instructions  on  starting  freight 
trains  are  to  keep  the  engine  at  a  slow 
and  uniform  speed  for  two  car  lengths. 
This  will  prevent  damaging  the  longest 
train,  hence,  will  care  for  any  shorter  ones. 

"Stopping  properly  will  usually  bunch  the 
slack  sufficiently  for  starting,  but  if  slack 
has  to  be  taken  it  should  be  either  a  foot 
'ir  two  or  that  of  the  entire  train.  Stalling 
in  starting,  taking  the  slack  on  part  of  the 
train  and  then  trying  to  start  is  very  bad 
practice.  ."Mmost  unconsciously  the  en- 
gine is  allowed  to  gain  such  headway  as 
to  generally  do  damage  when  the  stretched 
portion  of  the  train  is  reached.  The 
writer  once  saw  a  "William"  goat  fail  in 
trying  to  pull  his  stake  pin  loose.  He 
then  took  a  run  at  it  and  on  reaching  the 
end  of  his  rope  turned  over  on  his  back 
quite  abruptly.  Repeating  this  pulled  the 
pin.  Goats  may  be  built  for  handling  the 
slack  as  he  did.  Cars  are  not.  Don't  be 
the  goat. 


"Mr.  G.  B.  Pierce  has  had  considerable 
experience  running  a  Mallet  pusher. 
Stalled  one  night  with  over-tonnage  he 
arranged  with  the  others  of  the  crew  to 
try  a  new  plan  of  starting.  The  head 
man  was  to  do  all  he  could  and  then  keep 
his  throttle  open  moderately,  but  prepared 
to  ease  off  as  much  as  necessary  when 
he  was  started  so  as  to  avoid  a  lurch. 
Mr.  Pierce  took  as  much  slack  as  deemed 
necessary,  then  started  carefully,  simply. 
The  results  proved  so  satisfactory  that 
the  method  was  repeated  where  necessary 
with  other  trains  and  is  now  the  standard 
on  that  road.  Its  logic  is  apparent,  as  the 
helper  cannot  drive  the  slack  into  the 
head  end  and  the  two  engineers  are  more 
certain  to  work  together.  Also  draft  rig- 
ging will  stand  more  thrust  than  pull. 

"Running,  including  slowing  but  not 
stopping,  demands  first  that  the  engineer 
know  how  the  curvature  and  change  of 
grades  will  affect  the  train  slack  and  that 
he  make  such  use  of  steam,  sand  and  the 
air  brakes,  including  the  independent  en- 
gine brake,  as  to  prevent  any  severe 
shocks.  Instances  are  known  where 
changes  of  grade  caused  the  slack  to  ntn 
in  harshly  from  the  rear  and  in  spite  of 
steam  being  used  heavily  to  prevent.  The 
remedy  is  to  bunch  the  slack  carefully 
with  the  independent  brake  just  before 
reaching  the  point  where  it  would  other- 
wise run  in  heavily.  It  is  always  unde- 
sirable to  shut  off  suddenly  where  steam 
i?  being  used  heavily,  but  particularly  so 
at  a  point  where  the  track  conditions  alone 
would  cause  the  slack  to  run  in. 

"Stopping,  like  starting,  is  where  much 
of  the  damage  is  done.  Stopping  long 
freight  trains  with  the  engine  brakes  only 
should  generally  be  discouraged.  Granted 
that  it  can  be  done  w^ith  many  advantages 
where  conditions  favor,  as  they  frequently 
do,  yet  the  fact  is  too  often  attested  by 
tiainnien,  particularly  those  in  the  caboose, 
that  it  is  abused.  Some  engineers  either 
apply  it  too  heavily,  or,  if  light  enough, 
do  not  wait  long  enough  to  get  the  slack 
in  to  the  rear  before  applying  harder. 
Again,  this  part  may  be  done  well,  but 
the  brake  be  held  applied  to  the  stop.  Its 
power  should  always  be  reduced  nearing 
the  stop  and  completely  released  if  on 
even  a  gently  ascending  grade.  Other- 
wise, the  compressed  coupler  springs  will 
run  the  slack  back  fast  enough  to  do 
damage.  The  only  safe  general  recom- 
mendation is  to  use  the  train  brakes  when 
stopping  with  more  than  a   few  cars. 

"Without  the  aid  of  electricity  the  head 
brakes  must  apply  and  release  first.  The 
K  triple  reduces  the  difference  in  time 
of  application  between  the  head  and  the 
H'ar  brakes,  but  does  not  eliminate  it. 
This  difference  in  time  of  application  runs 
the  slack  in  while  the  reduction  is  taking 
place  and  runs  it  out  when  releasing. 
However,  no  harm  will  follow  if  the  run- 
ning of  slack  is  not  harsh.  I^ow  the  slack 
is.  at  the  time  of  applying  or  rclonsing.  is 


very  important.  To  illustrate,  assume  a 
long  train  with  empties  behind  loads, 
speed  10  m.  p.  h.  and  total  reduction  8 
pounds  when  starting  to  release  the 
brakes.  With  sufficient  time  since  the  ap- 
plication was  begun  the  brakes  on  the 
empties  would  run  the  slack  out,  but  if 
the  release  were  started  just  as  the  brake 
valve  discharge  ended,  the  slack  would  be 
in.  The  difference  in  shock  from  releas- 
ing where  all  conditions  were  alike  but  the 
slack  should  be  obvious,  yet  this  one  dif- 
ference is  why  those  engineers  who  over- 
look it  are  prone  to  blame  the  brakes 
or  the  draft  rigging  for  damage  occurring 
where  none  followed  where  they  did  the 
same  thing,  as  they  see  it,  without  harm. 

"What  to  do  and  when  to  do  it  must 
follow  answers  to  (1)  how  is  the  slack, 
and  (2),  considering  the  speed  and  pos- 
sible compression  of  coupler  springs 
(slack  either  in  or  out  heavily),  what 
effect  will  the  contemplated  brake  action 
have  on  it?  ."Mso  (3),  what  else  can  be 
done  to  neutralize  any  detrimental  effect? 

"Like  the  position  of  the  slack,  the 
effects  of  speed  and  brake  pipe  reduction 
are  too  little  appreciated  or  considered. 
For  example,  where  at  the  same  speed 
it  would  be  practicable  to  release  after  a 
reduction  of  8  pounds,  yet  following  one 
of  15  pounds  could  cause  a  severe  shock, 
and  after  one  of  25  pounds  or  more  (over- 
reduction) it  would  be  more  severe.  It 
is  like  lower  speeds  at  the  time  of  release 
where  the  reduction  is  the  same. 

"If  you  answer  the  question,  "Why  is 
releasing  the  brakes  on  a  long  train  at  low- 
speed  liable  to  cause  a  break-in-two?" 
(not  K  triples)  by  saying  it  is  because 
the  head  brakes  release  first  you  have  told 
a  half-truth,  and  such  is  often  equal  to  a 
misstatement.  Of  course,  the  head  brakes 
release  first,  but  they  do  also  at  higher 
speeds,  but  the  slower-releasing  rear 
brakes  do  not  hold  as  well  at  the 
higher  speeds;  hence,  do  not  run  the  slack 
out  as  rapidly.  For  the  same  reason  the 
earlier  application  of  head  than  of  rear 
brakes  will  run  the  slack  in  gently  at  the 
higher  speeds  wbere  it  might  do  so 
harshly  at  low  speed. 

These  indisputable  facts  should  make 
clear  why,  in  stopping,  but  two  reductions 
should  be  made,  the  initial  one  and  the 
other  within  fort>'  feet  of  stop.  .At  the 
higher  speeds  the  slack  will  run  in  .ind 
out  gently.  Having  adjusted  itself  to  suit 
the  conditions  it  should  not  be  disturbed 
by  farther  reductions  until  the  second  one 
directed.  If  the  slack  is  then  out  it  starts 
it  in,  but  too  late  for  it  to  run  out  again; 
if  in  already  this  reduction  will  still  do  no 
harm.  By  not  exceeding  an  initial  reduc- 
tion of  12  lbs.  (less  with  lower  speeds) 
the  slack  action  is  more  pcr.tlc  ,ind  the 
final  reduction  will  then  be  effective. 
Thi.i  would  not  take  place  in  the  man- 
ner described  if  the  initial  reduction  and 
leakage  equalled  or  exceeded  20  lbs.  when 
the   final   reduction   was   begun." 
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Steel  Hopper  Cars  on  the  Birmingham 
Southern  Railway. 

A  lot  of  eighty  hopper  cars  of  seventy 
tons  capacity  was  recently  received  by  the 
Birmingham  Southern  Railroad.  These 
cars  were  designed  and  built  by  the 
Pressed  Steel  Car  Company  and  a 
Qescription  of  them  will,  no  doubt, 
be  of  considerable  interest  at  this 
time  when  the  various  railroads  of  the 
country  are  so  seriously  considering  the 
use  of  larger  equipment  with  the  view  of 
reducing  the  cost  of  transportation  and 
maintenanci.'. 

It  will  be  noted  from  the  accompanying 
illustration  that  the  Birmingham  Southern 
car  has  coke  racks  extending  entirely 
around  the  sides  and  ends,  these  being 
made  of  2^4  ins.  x  lYz  ins.  x  54  in.  angles, 
but  cars  of  this  kind  can,  of  course,  be 
built  with  solid  sides  and  ends,  in  fact, 
some  of  the  railroads  have  purchased  in 
tlie  last  few  years  a  great  many  cars  of 
this  general  type  for  the  transportation  of 
coke,  the  bodies  being  made  sufficiently 
strong  so  that  if  desired  they  may  later 
on   be   equipped   with   seventy-ton   trucks. 

The  weight  of  the  Birmingham  South- 
ern car  is  58.600  lbs.,  38,700  lbs.  being  in 
the   bodv    and    19.900    Ihs.    in    the    trucks. 


Distance     from     center     to 

center   of   trucks 32  ft.  0      ins. 

Width  over  side  stakes 10  ft.  Ifi  ins. 

Width  inside  of  body 9  ft.  6      ins. 

Height  from   rail   to  top  of 

coke  racks   12  ft.  QVi  ins. 

Height  from   rail   to  top  of 

brake   mast    12  ft.  9       ins. 

Length    of    drop    doors    in 

clear,    about    3  ft.  6ji  ins. 

Width     of     drop     doors     in 

clear,  about   3  ft.  M/a  ins. 

The  cars  are  equipped  with  sixteen  drop 
doors  operated  by  the  "Lind"  door  gear, 
which  is  self-locking,  and  when  the  doors 
are  closed  the  accidental  discharge  of 
lading  is  impossible.  The  total  door  area 
is  97  square  feet.  The  trucks  are  the 
arch  bar  type,  with  6  ft.  x  11  in.  journals, 
equipped  with  Reliance  truss  type  bolsters, 
pressed  channel  type  brake  beams,  rolled 
steel  wheels  and  adjustable  type  side 
bearings.  The  safety  appliances  are  ap- 
plied in  accordance  with  Interstate  Com- 
merce Commission  requirements.  The 
air  brakes  are  Westinghouse  KD-'1012 
equipment  and  the  cars  are  equipped  with 
Westinghouse    Farlow    draft    gear. 

These  cars  are  very  highly  spoken  of 
bv  officials  and  i4hprs. 


patented  apparatus  which  lie  shortly  after- 
ward applied  to  lighting  cotton  mills  and 
other  factories. 

The  more  enterprising  towns  in  the 
United  States  began  by  slow  degrees  to 
adopt  gas  lighting  for  the  streets,  but  in 
some  quarters  there  was  fierce  opposition 
and  appalling  prejudice.  In  1833  several 
hundred  citizens  of  Philadelphia  signed  a 
petition  to  the  common  council  protesting 
against  the  introduction  of  illuminating 
gas  into  the  city.  They  considered  it,  they 
said,  a  "most  inexpedient,  offensive  and 
dangerous  mode  of  lighting."  They  might 
have  tidded,  in  accordance  with  dis- 
tinguished opinion  of  today,  that  gas  was 
to  be  condemned  because  it  was  not  used 
by  the  revolutionary  fathers. 


Our  Debt  to  the  Horse. 

Indications  are  that  in  a  few  years  me- 
chanical appliances  will  make  the  horse  a 
very  scarce  animal.  But  the  horse  has 
performed  services  to  man  and  to  civil- 
ization greater  than  any  other  animal  ex- 
cept perhaps  the  cow.  The  horse  was 
connected  with  the  ideals  no  less  than 
with  the  realities  of  the  phase  in  human 
history  that  was  called  after  him — the  age 
of  chivalry.  The  mental  consequences  of 
the    partnership    betwien    man    and    that 


This  is  several  thousand  pounds  heavier 
than  would  ordinarily  be  necessary  for  a 
seventy-ton  car  of  ample  strength,  but 
these  cars  have  been  built  t<j  withstand 
very  severe  service.  The  cars  have  a 
capacity  level  full  of  2,840  cu.  ft,  and  witli 
10-inch  axerage  iK-aj)  of  3,157  cu.  ft.  The 
ratio  of  paying  load  to  total  weight  of 
loaded  car   is   72!^;   per  cent. 

The  general  dimensions  of  the  car  are 
as   follows : 
Length  over  striking  plates. 4!   fi.  5       ins 

Length  r.ver  <-n(l   sill' 41   ft    VA  ins. 

I.<.nL:ih  iu-ide   "f  car 40  ft    U       ins. 


Introduction  of  Illuminating  Gas. 

lllnininaling  gas  was  lir.st  made  by 
Wilhain  Murdock  in  1792  and  in  1802  he 
installed  a  gas  plant  for  lighting  the 
foundry  of  Boulton  &  Watts  engine 
works.  The  introduction  of  gas  for  light- 
ing cities  began  sliortly  afterward  and 
made  steady  pn^grcss  in  tlie  British  Isles 
and  on  the  continent  of  I'urope.  It  was 
extended  very  slowly  to  the  United  States. 
David  Melville,  an  enterprising  Scot  of 
Xewport,  R.  I.,  in  1804  installed  a  gas 
lighting  plant  in  the  house  wliere  lie  lived 
and  extended  it  to  the  street.     He  used  a 


noble  beast  were  not  less  far  reaching 
than  the  physical.  There  are  a  hundred 
types  of  human  character,  some  of  them 
of  the  highest,  in  the  making  of  which  the 
horse  counts  for  nothing,  but  this  type, 
this  figure  of  the  very  perfect  gentle 
knight,  cannot  lie  iniagine<l  in  a  horseless 
world.  \N'e  hear  of  what  man  taught 
animals,  but  less  of  what  animals  taught 
man.  In  the  imity  of  emotion  between 
horse  and  rider  something  is  exchanged. 
Even  the  epithets  which  it  is  natural  to 
apply  to  the  knightly  hero,  one  and  all  fit 
his  steed. 
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Electrical  Department 


Individual    Paper    on    Maintenance    of 
Electric   Equipment. 

By  Mr.  C.  H.  Quereau. 

It  is  the  intention  not  to  stray  into  the 
pastures  of  the  electrical  engineer  or  in- 
dulge in  speculations  as  to  the  advisability 
of  electrifying  steam  railroads  or  attempt 
arguments  in  defense  of  any  particular 
system,  single-phase,  three-phase  or  direct 
current.  Such  discussions  have  already 
been  vigorously  carried  one,  with  more  or 
less  success  and  satisfaction,  by  those 
much  better  equipped  for  such  contests 
than  the  writer.  As  a  result,  noncom- 
batants  have  reached  the  practically 
unanimous  conclusion  that  "Time  alone 
will  settle  the  case." 

We  all  recognize  the  fact  that  several 
important  steam  railroads  have,  to  a 
limited  extent,  replaced  steam  locomotives 
with  electric  locomotives  and  multiple-unit 
cars;  and  that  their  successful  operation 
for  five  or  six  years  and  the  experience 
gained  during  this  time  make  the  subject 
of  the  maintenance  of  electric  equipment 
a  live  one.  The  fact  that  at  least  six 
American  steam  railroads  are  now  using 
electricity  for  motive  power  purposes  and 
the  recent  announcements  of  plans  for  ex- 
tensive electrification  of  main  lines  on 
western  steam  railroads  suggest  the 
thought  that  almost  any  steam  motive 
power  organization  may  be  called  upon  at 
an  early  date  to  maintain  electric  motive 
power  and  should  make  this  subject  of 
hiterest  to  all  steam  motive  power  men. 

The  word  electricity  naturally  raises  in 
the  mind  of  a  steam  motive  power  man 
a  suggestion  of  mystery,  something  he 
knows  little  or  nothing  about,  and,  what 
is  worse,  he  is  very  apt  to  conclude  he  is 
"too  old  to  learn."  It  is  the  object  of 
this  paper  to  try  to  show  there  is  no  more 
mystery  about  electricity  than  about  water, 
steam,  coal  or  other  gifts  of  nature  about 
which  motive-power  men  have  enough 
knowledge  and  familiarity  to  successfully 
manage  their  work ;  if  possible,  to  remove 
the  natural,  but  useless,  fear  of  the  subject 
which  most  of  us  have. 

Until  about  seven  years  ago,  I  had  no 
practical  knowledge  of  electricity  or  ex- 
perience with  electrical  apparatus,  having 
held  the  positions  of  Engineer  of  Tests, 
Division  Master  Mechanic,  Superintendent 
of  Shops  and  Assistant  Superintendent  of 
Motive  Power  with  steam  railroads.  This 
statement  is  made  for  the  purpose  of 
showing  that  the  point  of  view  of  the 
paper  is  that  of  a  steam  motive-power 
man  and  with  the  hope  it  will  make  what 


follows  more  convincing  than  otherwise 
would  be  the  case. 

When  asked  to  take  the  position  of 
Superintendent  of  Electric  Equipment,  my 
first  and  very  strong  impulse  was  to  de- 
cline because  of  lack  of  electrical  experi- 
ence, nor  did  the  statement  that  all  the 
expert  electrical  talent  necessary  would  be 
supplied  entirely  remove  the  dread  of  en- 
tering the — to  me — mysterious  and  untried 
field  of  electric  traction.  The  assurance 
of  the  head  of  the  railway  department  of 
an  important  manufacturer  of  electrical 
apparatus  that  at  least  seventy-five  per 
cent,  of  the  necessary  training  was  sup- 
plied by  experience  in  mechanical  lines,  did 
little  more  than  somewhat  reduce  the  dis- 
trust and  the  feeling  that  the  field  of  elec- 
tric traction  was  full  of  pitfalls  and  blind 
alleys.  The  experience  of  a  few  years  has 
shown  that  the  electrical  expert  was  con- 
servative and  that  at  least  ninety  per  cent, 
of  the  problems  of  maintenance  to  be 
solved  and  the  faults  to  be  remedied  can 
be  successfully  worked  out  by  a  good  me- 
chanic, with  a  very  limited  electrical 
knowledge,  who  has  had  experience  in  the 
motive-power  department  of  steam  rail- 
roads. 

To  those  acquainted  with  the  men  who 
are  responsible  for  the  maintenance  of 
electric  equipment — whether  on  trolley, 
interurban  or  steam  railroad  lines — it  is 
a  matter  of  common  knowledge  that  those 
Master  Mechanics,  General  Foremen  and 
Mechanics  who  have  been  trained  in  the 
Motive  Power  Departments  of  steam  rail- 
roads have  somewhat  the  advantage  of 
those  who  have  not.  I  have  in  mind  a 
western  mechanic  and  general  foreman 
whose  experience  with  electric  equipment 
was  limited  to  si.x  months  as  electric  in- 
spectors' helpers,  who  are  eminently  suc- 
cessful in  maintaining  electric  equipment. 
In  the  case  of  steam  railroads  which  arc 
electrified,  there  are  decided  advantages 
in  using  men  already  in  the  organization 
whose  characteristics  are  known,  who  are 
familiar  with  steam  railroad  policy, 
methods  and  requirements  and  such  a  plan 
removes  all  ground  for  the  possible  feel- 
ing that  electrification  will  crowd  out  of 
their  positions  men  who  have  served  the 
railroad  faithfully  and  satisfactorily  for 
years.  Some  knowledge  of  electricity  for 
such  men  is  certainly  necessary,  Intt  is 
very  elementary  and  simple,  preferably 
practical  rather  than  theoretical,  and  can 
be  acquired  in  such  a  short  time  that  the 
advantages  of  using  men  for  the  mainte- 
nance of  electric  equipment  who  are  al- 
ready in  the  steam  motive  power  depart- 


ment very  decidedly  outweigh  the  dis- 
advantages due  to  lack  of  an  extended 
knowledge  of  electrical  apparatus.  This 
conclusion  has  been  reached  after  six 
years'  experience  in  an  electric  equip- 
ment maintenance  department  on  a  steam 
railroad. 

I  am  inclined  to  believe  the  greatest 
bugaboo  for  the  steam  motive-power  man, 
when  considering  electrical  matters,  is  the 
fact  that  he  is  not  familiar  with  electrical 
terms  and  therefore  imagines  the  whole 
subject  is  difficult.  When  the  uninitiated 
hears  or  reads  of  volts,  amperes,  watts 
and  kilowatts,  circuit  breakers,  contractors 
and  other  electrical  terms,  he  finds  these 
words  as  meaningless  as  so  much  Choctaw. 
As  a  consequence,  he  gets  no  real  in- 
formation or  adequate  conception  of  the 
subject  discussed  and,  perhaps  naturally, 
concludes  it  must  be  beyond  his  powers 
and  altogether  mysterious.  A  little  reflec- 
tion will  show  him  that  at  one  time  he 
\i'as  equally  ignorant  about  such  common- 
place matters  as  hydrostatic  pressure, 
steam  consumption,  horse-power,  air 
brakes  and  superheaters,  and  that  in  all 
probability  it  would  puzzle  him,  after  years 
of  practical  use,  to  accurately  define  these 
terms,  or  even  explain  to  a  visitor  from 
Mars  what  a  foot  really  is,  though  for  all 
practical  purposes  he  knows  each  of  them 
thoroughly  and  never  imagines  his  in- 
ability to  define  technically  the  words  he 
uses  almost  hourly  is  any  handicap  in  suc- 
cessfully holding  his  job. 

The  volt  is  defined  as  "The  practical 
unit  of  electromotive  force  which  will 
cause  unit  current  to  be  established  in  a 
circuit  of  unit  resistance,"  but  for  all  prac- 
tical purposes  may  be  considered  as  the 
unit  for  expressing  the  pressure  or  tension 
of  an  electric  current,  just  as  the  pound 
is  the  unit  used  in  expressing  boiler  pres- 
sure. 

There  is  no  doubt  arising  in  the  mind 
of  anyone  as  to  the  meaning  of  the  sen- 
tence, "The  boiler  carries  a  pressure  of 
100  pounds,"  nor  is  it  necessary  to  be 
precise  and  add,  "per  square  inch,"  because 
constant  use  has  made  us  familiar  with 
the  meaning  of  the  statement  without 
looking  in  a  book  or  stopping  to  thinlc. 
We  know  that,  other  conditions  remain- 
ing constant,  steam  at  a  prctsiif.  of  X'^ 
pounds  will  do  twice  the  work  that  steam 
ai  100  pounds  pressure  will.  In  th^  .«ame 
way,  a  little  practice  will  enable  us  to 
understand  offhand  there  is  i\\':c  the 
power  in  a  200-volt  current  the.--:  is  in  a 
lOO-volt  current,  because  the  former  has 
twice  the  electric  pressure  o;   the  latter. 
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When  \vc  become  laiiiiliar  uilli  llie  lad 
that  the  usual  voltage  ol  the  electricity 
used  about  tlie  home  for  ligliting  purposes 
is  HO  and  that  the  usual  voltage  for  trolley 
and  interurban,  as  well  as  multiple-unit, 
electric  cars,  varies  from  500  to  600,  we 
have  a  \vorl<ing  basis  from  which  to 
understand  the  statement  that  a  transmis- 
sion line  is  designed  for  ll.CKX)  volts  and 
a  very  large  part  of  the  WMurkr  and  mys- 
tery disappears. 

With  the  above  statements  thoroughly 
lixed  in  our  minds  by  constant  use.  if  we 
read  that  the  Chicago,  Milwaukee  &  Puget 
Sound  Railway  is  planning  to  electrify 
several  hundred  miles  of  its  lines,  using 
a  voltage  of  2.400.  instead  of  wishing  we 
had  learned  something  of  electricitv  when 
we  were  younger,  we  understand  they  are 
considering  the  use  of  an  operating  cur- 
rent having  a  voltage  or  pressure  four 
times  that  which  is  usual. 

The  ampere  is  delined  as  "the  practical 
unit  of  current  and  represents  that  value 
of  current  which  will  cause  the  electro- 
lytic deposition  of  silver  at  the  rate  of 
0(X)1118  grams  per  second"  For  every- 
day use,  we  may  think  of  the  ampere  as 
the  unit  for  measuring  tlie  quantity  of 
electricity  used  or  available,  just  as  we 
speak  of  pounds  of  steam  or  gallons  of 
water,  and  will  know  at  once  that  an  elec- 
tric motor  using  2(X)  ainperes  of  600-volt 
current  has  twice  the  power  of  one  using 
100  amperes  of  current  at  the  same  \olt- 
age,  or  half  the  power  of  a  motor  using 
400  amperes  and  a  voltage  of  600. 

The  watt  is  the  unit  of  electric  power 
and,  for  all  practical  purjioses,  is  the  pro- 
duct of  the  pressure,  or  voltage,  by  tiie 
(juantity  or  amperes.  For  instance,  tlie 
I>ower  of  a  current  of  600  volts  and  250 
amperes  is  600  V  250  =  150,000  watts. 
The  watt  in  electric  power  matters  is  used 
in  the  same  way  tliat  the  term  horse-power 
is  in  connection  with  steam  power.  It  is 
reasonable  to  believe  that  anyone  who  can 
understandingly  use  the  word  horse-pow-er 
in  speaking  of  steam  motive  jjower  can 
become  accustomed  to  the  intelligent  use 
of  the  term  watt,  and  when  he  learns  that 
746  watts  are  equal  to  a  horsc-pi)wcr,  can, 
with  a  little  practice,  compare  the  rated 
power  of  an  electric  motor  or  generator 
.ind  a  steam  engine. 

.•\  kilowatt  is  simpl\  a  thousand  watts 
;.rd  the  term  is  used  only  for  convenience 
In  the  preceding  paragra[)h  mention  was 
iiade  of  an  electric  current  having  a  pow-er 
of  150.000  watts.  .This  is  usually  referred 
to  as  a  current  of  1,^0  kilowatts,  or  siinplv 
150  k.w.  l>om  what  has  liecn  said,  it  is 
evident  a  kilowatt  is  almost  exactly 
(onivalcnt  to  one  and  on<--third  horse- 
] ower  and  a  150  k.w.  curnni  equals  prac- 
tically 200  horse-power. 

The  terms  w.itl-hour  and  kilfnvatl-ltour 
are  used  in  connection  with  ( leriricity  just 
as  horse-pr.wer-hour  is  uS' ■'.  in  steam 
initive  power  discussions  and  n.i-.ms  elec- 


*tric  power  of  a  watt  or  k.w.  used,  or  avail- 
able, for  an  hour. 

The  ohm  is  the  unit  expressing  the  re- 
sistance of  a  conductor  to  tlie  flow  of  elec- 
tric current  and  "represents  the  resistance 
of  a  column  of  pure  mercury  106.3  centi- 
meters long,  of  tmif')rm  cross-section  and 
weighing  14.451  grams,  at  a  temperature 
of  zero  degrees,  centigrade  " 

It  will  take  but  little  practice  to  under- 
stand the  statement  that  a  conductor  hav- 
ing a  resistance  of  5  ohms  will  carry  twice 
the  current  that  a  circuit  having  10  ohms 
resistance  will,  or  half  the  current  a  cir- 
cuit having  2'.^  ullm^  re-distance  will  caTv, 
assuming  that  tlie  vc.hage  is  the  same  in 
each  case. 

I  have  previously  stateil  that  "Some 
little     knowledge     of     electricitv     is     cer- 


knowledge  is  both  desirable  and  neces- 
sary, just  as  much  as  for  steam  equipment, 
but  no  more.  The  point  is  that  the  aver 
age  mechanic,  without  previous  electrical 
experience,  does  not  require  any  great 
amoimt  of  electrical  knowledge  in  order  to 
successfully  compete  with  an  electrician  in 
maintaining  electric  motive  power. 

The  average  nontechnical  reader  has  nc 
doubt  been  mystified  by  the  terms  "series" 
and  "series-parallel"  and  figuratively 
thrown  up  his  hands.  If  to  these  is  added 
"full  parallel"  he  is  probably  down  and 
out,  but  for  one  who  is  willing  to  try, 
their  meaning  is  as  plain  and  easy  to  un- 
derstand as  the  terms  "simple"  and  "com- 
pound" or  "mallet"  applied  to  steam  loco- 
irotives. 

!Most  electric  locomotives  have  as  many 


tainly  necessary,  hut  is  very  elementary 
and  simple,  preferably  practical  rather 
than  tlieoretical."  In  this  connection  it 
should  not  be  forgotten  tliat  this  paper 
relates  to  tlie  maintenance  and  is  not  con- 
cerned with  the  design  of  electric  equip- 
ii'ent.  Experience  has  shown  that  the 
graduate  in  electrical  course  who  is  em- 
ployed in  n;ainta-ning  electric  apparatus  is 
apt  to  require  wiring  diagrams  and  blue- 
("■ints  showing  the  circuits  and  relations 
Df  the  apparatus,  while  the  inspector  whose 
training  has  been  wholly  practical  soon 
barns  by  precept  and  practice  that  a  given 
symptom  is  caused  by  a  given  defect  and 
does  not  find  it  necessary  to  trace  the  in- 
termediate steps,  but  goes  at  once  to  the 
scat  of  the  trouble  and  removes  the  cause. 


SERIES, 
as  four  motors.  When  the  electric  cur- 
rent passes  through  these  motors  one  after 
another,  as  shown  in  the  accompanying 
diagram,  the  motors  are  said  to  operate  in 
series,  the  circles  representing  the  motors, 
the  lines  with  arrow  points  representing 
tile  path  of  the  electric  current. 

\\  hen  the  circuits  are  arranged  so  that 
the  current  passes  through  two  groups  of 
motors,  each  group  consisting  of  two 
motors,  they  are  said  to  be  operating  in 
series-parallel,  or  series-multiple;  that  is. 
two  motors  are  operating  in  series  in  each 
o*'  the  two  groups,  while  the  two  groups 
of  motors  are  operating  in  parallel,  or 
niuliiple;  tlie  current  supplied  tc  one 
group  of  motors  flowing  parallel  to  the 
current  supplied  to  the  other  group. 


.-^KRtES— r.\R.\LLI£L, 
l-"or  instance,  wlun  an  electric  locomotive 
loses  power  when  liu  motors  are  operated 
in  series  parallel,  after  having  operated 
satisfactorily  in  series,  tlie  embryo  elec- 
trical engineer  is  prone  to  waste  time  in 
hunting  up  wiring  diagr;inis  and  tracing 
circuits,  while  the  inspector  w!iose  knowl- 
edge has  been  acquired  by  practical  ex- 
perience knows  ibat  either  a  certain  fuse 
has  blown  bec.iuse  of  ,in  overload,  or  a 
certain  contactor  has  f.iiled  to  operate 
])ro])erIy  and  at  ouee  applies  tlie  necessary 
reniedy. 

It  would  be  unwise  to  assume  from  the 
foregoing  that  an  elementary  knowledge 
I'f  electricity  and  the  ability  to  read  wiring 
di.-igram  bli:e-prints  are  undesiral)1c  or  un- 
ne:es';ary  to  anyone  employed  in  the  main- 
tenance    of     electric     equipment.        Such 


OR   SERIES  --.MfETIPEE. 

If  now  each  of  the  four  motors  receives 
its  supply  of  electricity  direct,  that  is 
without  flowing  through  any  other  motor, 
the  motors  are  said  to  operate  in  full 
parallel,  or  simply  in  parallel,  the  current 
to  and  throngli  each  motor  flowing  par- 
allel to  that  of  each  of  the  other  motors. 

It  will  not  be  surprising  if  some  reader 
is  unable  to  understand  the  diagrams 
representing  the  different  groupings  of 
motors.  They  will  probably  be  readily 
understood  if  the  circles  are  supposed  to 
represent  water  motors — water  turbines, 
for  instance — and  the  lines  with  arrow- 
points  are  assumed  to  be  a  diagram  of  the 
water  pipes,  the  arrows  indicating  the 
direction  of  flow. 

This  brings  to  mind  the  fact  that  the 
ir.ost  helpful  llluslration  to  an  miilerstand- 
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ing  of  electric  circuits  and  diagrams  is  to 
think  of  them  as  showing  a  water  system. 
In  place  of  the  electric  motor  put  a  water 
motor,  and  consider  the  wiring  plans  as 
showing  the  distribution  and  connections 
of  water  pipes.  The  analogy  can  be  carried 
farther;  the  water  pressure  stands  for  the 
voltage  and  the  pounds  or  gallons  of  water 
flowing  or  available,  the  amperage  of  elec- 
tric current;  the  horse-power  hours  of  a 
water  turbine  are  the  equivalent  of  the 
kilcwatt-hours  or  horse-power  hours  of  an 
electric  motor  or  generator. 

It  is  not  the  intention  to  write  an  ele- 
mentary treatise  on  electricity  or  electric 
apparatus  nor  promote  a  dictionary  of 
tlectrical  terms  with  non-technical  defini- 
tions, but  simply  to  give  assurance  to  the 
average  motive-power  man  that  his  e.x- 
perience,  together  with  a  very  elementary 
electrical  knowledge,  qualifies  him  for  the 
maintenance  of  electric  equipment.  In 
addition,  it  is  hoped  the  bugaboo  of  im 
aginary  mystery  surrounding  electrical 
matters  will  lose  most  of  its  .errors 

In  addition  to  the  cloud  of  mystery, 
there  is  quite  generally  an  e.xaggeratcd 
fear  of  electricity  in  the  minds  of  the 
uninitiated — a  fear  of  personal  injury — 
that  prevents  them  seriously  considering 
the  advantages  and  wider  opportunities  in 


be  modified  for  materially  higher  voltages, 
nor  to  high-tension  lines  where  the  hazanl 
is  undoubtedly  greater. 

The  statement  is  occasionally  made  that 
an  electric  is  a  simpler  machine  than  a 
steam  locomotive.  If  this  refers  to  ease 
of  handling  and  operating  or  matters  re- 
quiring the  attention  of  the  engine  crew, 
such  as  injectors,  steam  pressure  anr: 
water  level,  there  is  no  possible  doubt  the 
statement  is  correct,  but  if  it  refers  to  the 
mechanical  simplicity  or  number  of  ad- 
justable or  moving  parts  that  must  be  in- 
spected and  kept  in  proper  relation,  the 
steam  locomotive  is  very  much  the  simpler. 
There  is,  however,  this  fundamental  differ- 
ence favoring  the  electric  machine;  that 
the  moving  parts  of  the  control  are  of  very- 
light  weight,  easily  accessible  for  inspec- 
tion and  repairs  and  not  subjected  to 
nearly  as  great  wear  as  are  the  cor- 
icsponding  parts  of  a  Sieani  locomotive. 

It  will  no  doubt  interest  motive-power 
men  to  know  that  the  shop  arrangement 
and  tools  for  maintaining  electric  equip- 
ment are  not  essentially  different  from 
those  they  are  accustomed  to  in  repairing 
steam  locomotives,  except,  of  course,  the 
electric  locomotive  has  no  boiler  or  tender 
and  it  is  necessary  to  provide  facilities  for 
rewinding  armatures  and  field  coils. 


FULL  P.\R.\LL 
the  electric-equipment  department.  That 
there  are  advantages  and  wider  opportuni- 
ties there  is  little  room  for  doubt.  This 
fear  is  doubtless  in  part  due  to  the  fact 
that  lightning  is  generally  known  to  be 
of  electrical  origin  and  to  the  further  fact 
that  electricity  cannot  be  seen,  as  steam 
and  fire  can. 

A  child  is  not  encouraged  to  play  with 
matches  or  fire  in  any  form,  nor  anyone 
without  experience  to  assume  responsi- 
Lilitv  for  steam  apparatus.  The  same  pre- 
cautions used  in  connection  with  electric 
matters  will  assure  as  small  a  percentage 
of  injuries  and  fatal  accidents.  Life  in- 
surance companies  charge  no  higher  pre- 
miums for  men  working  about  electric 
equipment  than  those  employed  in  ordi- 
nary repair  shops  for  steam  equipment. 

The  fact  is,  if  simple  and  inexpensive 
piecautions  are  taken,  there  is  no  greater 
danger  in  working  about  electric  than 
steam  equipment.  No  one  with  ordinar\ 
sense  and  experience  would  think  of  put- 
tmg  his  bare  hand  on  the  unprotected 
steam  pipe  of  an  injector,  even  though  hi; 
cannot  see  the  steam  flowing  through  it. 
There  is  no  greater  danger  in  connection 
with  electric  circuits  if  the  same  common 
sense  is  used.  This  refers  to  600-voU 
direct  current  and  would  possibly  have  tc 


EL,    OK    MULTIPLI. 

The  steam  motive-power  man  will  no 
doubt  be  much  surprised  when  told  the 
electric  locomotive  requires  no  shopping 
for  a  general  overhauling,  except  for  a 
general  painting.  This  is  made  possible 
by  having  a  stock  of  spare  parts,  permit- 
ting the  removal  of  a  defective  part  from 
a  locomotive,  the  substitution  of  a  repaired 
part  and  releasing  the  engine,  the  defective 
apparatus  being  repaired  at  leisure.  For 
instance,  a  set  of  driving  wheels  needing 
tire  turning  are  replaced  by  an  extra  set 
in  good  condition,  this  operation  requiring 
not  more  than  five  hours  with  adequate 
drop  pit  facilities.  Air  compressors,  con- 
trollers and  contractors  can  be  handled  in 
the  same  way. 

The  steam  locomotive  cannot  be  main- 
tained on  this  plan,  as  the  boring  of  cyli.!- 
ders  and  resetting  flues  make  it  necess^rv 
to  shop  the  engine,  withdrawing  it  from 
service  for  a  considerable  length  of  time. 

ft  is  quite  possible  the  foregoing  state- 
ments of  personal  experience  and  opinions 
will  not  prove  as  convincing  as  the  records 
made  by  an  electric  equipment  mainte- 
nance department  organized  by  and  largely 
consisting  of  men  whose  earlier  experi- 
ence and  training  were  obtained  in  the 
motive-power  department  of  steam  rail- 
roads.    It  seems  reasonable  common  sense 


will  conclude  there  can  be  no  particular 
mystery  or  unusual  danger  in  maintaining 
electric  locomotives  when  the  records  for 
the  year  1912,  after  live  years'  service, 
show  a  cost  of  less  than  4  cents  per  mile 
and  an  average  of  48.271  miles  per  train 
detention  due  to  electrical  apparatus,  with 
a  banner  record  of  249,423  miles  (equiva- 
lent to  ten  times  around  the  world >,  with- 
out a  train  detention  due  to  the  electrical 
equipment. 


Safety   First   Movement. 

The  "safety  first"  campaign,  which  is 
not  only  humanitarian,  but  also  largely 
financial  in  a  reduction  of  the  drain  from 
damages  awarded  as  a  result  of  prevent- 
alile  accidents,  has  been  carried  out  by 
a  large  part  of  the  electric  railways  in 
the  United  States.  Analyses  of  experts 
have  proved  conclusively  that  about  85 
per  cent,  of  accidents  were  due  to  care- 
lessness or  negligence  of  the  injured,  un- 
der the  old  conditions  and  before  the 
inauguration    of   the    "safety   movement." 


Electric  Switchers. 
Within  the  past  few  years  the  applica- 
tion of  electric  locomotives  to  many 
phases  of  industrial  service  has  become 
very  extensive.  '  One  of  the  many  uses 
to  which  these  locomotives  have  been  put 
is  for  switching  cars  in  private  yards, 
etc.,  doing  away  with  the  fire  hazard  to 
the  buildings  and  material  in  the  vicinity. 
Another  use  is  for  mining.  The  Timber 
Butte  Milling  Company,  Butte,  Mont., 
has  recently  put  into  service  a  40-ton 
Baldwin-Westinghouse  electric  locomo- 
tive. This  locomotive  is  being  used  for 
hauling  materials  to  and  from  the  con- 
centrator  site. 


Electric   Supplies  for  Japan. 

The  shipment  consisted  of  25  freight 
cars  loaded  with  machinery  for  Japan. 
It  was  consigned  to  Takata  &  Company, 
at  Tokio,  and  is  to  be  used  in  connection 
svith  the  large  water  power  development 
of  the  Inawashiro  Hydro-Electric  Power 
Company  which  is  building  a  large  plant 
about  145  miles  from  Tokio.  The  cur- 
rent will  be  generated  at  this  point,  and 
stepped  up  to  115.000  volts,  which  is  the 
highest  voltage  ever  used  in  Japan.  From 
this  point  it  will  be  transmitted  to  the 
city  of  Tokio  where  it  will  be  used  for 
furnishing   light   and   power. 

The  shipment  consisted  of  eight  4.CO0 
kwt.,  and  four  150  kwt.  O.  I.  ^\■.  C. 
transformers,  two  motor  generator  sets, 
the  remainder  of  the  shipment  being  com- 
posed of  sw-itchboarl  material.  The  tot.^1 
weight  of  the  shipment  is  913.972  pounds, 
and  was  routed  from  Pia.shurgh  to 
Tacoma,  by  w.-iy  of  t!;c  Pcnnsj  Ivania 
and  Chicag.  Milwaukee  &  St.  Paul 
railroads.  Ai  Taenia  it  will  be  re- 
loaded on  '  .its.  and  proceed  tliencc  to 
Japan. 
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Forty-seventh  Annual  Convention  of  the 
Master  Car  Builders'  Association 


When  members  of  the  Master  Car 
Builders'  Association  looked  over  the  pro- 
gram of  business  prepared  for  considera- 
tion at  the  forty-seventh  convention  the 
first  impression  made  was  that  more 
than  three  days  would  be  needed  to  get 
through  the  work.  There  were  eight  re- 
ports of  standing  committees  arranged 
for,  and  reports  from  fifteen  special  com- 
mittees, all  of  them  important.  By  hard 
systematic  efforts  all  the  work  was 
accomplished,  making  the  forty-seventh 
convention  one  to  be  remembered. 

The    magnitude    of   the   problems    now 
facing  the  Master  Car  Builders'  Associa- 
tion  may  be   judged   from   the   fact  that 
one  committee  was  appointed  to  prepare 
specifications  for  tests  of  steel  truck  sides 
and   bolsters    for   cars   of   50,000.    100,000 
and   150,000  pounds  capacity.    As  all  the 
other  parts  of  such  cars  must  be  made  in 
proportion  to  the  carrying  capacity,  there 
is  a  wonderful  amount  of   details   to   be 
worked  out.    An  unusual  feature  of  the 
personnel  of  the  committees  is  the  num- 
ber   of    members    who    are    Pennsylvania 
Railroad    officials,    no    less    than    twenty- 
four   of   them   having   been    appointed    to 
work  on  committees.     This  is  certain  to 
promote  the  character   of  the  work  per- 
formed,  since  the   Pennsylvania   Railroad 
Companv    possess    exceptionally    fine    ap- 
pliances  for  testing  and  making   records 
of   railroad   machinery. 

The  first  on  the  list  was  the  Report  of 
the  Arbitration  Committee,  whose  duty 
it  is  to  consider  complaints  and  settle 
them^performed  a  large  volume  of  work 
during  the  year.  Every  complaint  that 
comes  before  the  Arbitration  Committee 
is  numbered  and  is  referred  to  when  any 
dispute  of  a  similar  character  arises. 
During  the  past  year  the  committee  ren- 
dered decisions  in  Cases  881  to  917. 

It  used  to  be  the  case  that  individuals 
sent   in   most  of   the   complaints   for   de- 
cision by  the  Arbitration  Committee,  but 
a  change  has  now  been  made  so  that  com- 
plaints are  made  by  a  committee  of  each 
of   the   railway   clubs   which   greatly   ex- 
pedites   the    work.     The   clubs    also    take 
up  the  rules  of  interchange  of  cars,  num- 
ber    by     number,     and     recommend     any 
changes  which  the   members  think  desir- 
able.    For   instance,    when    Rule    16    was 
reached  the  report  stated: 
The    Missalic    Club    suggests    adding: 
When  making  ri-pairs  to  superstructure 
of  cars.  U.  S.  Safety  Appliance  Standards 
arc  to  be  provided  as  per  Interstate  Com- 
merce   Commission    order   of    March    13, 
1911.   provided  the   extent  of  the   repairs 


as  defined  by  law  makes  this  necessary. 
In  such  cases,  cars  to  be  stenciled  as  per 
M.  C.  B.  Circular  No.  17.  and  bill  made 
against  owner  for  the  cost. 

ARBITRATION    COMMITTEE    RECOMMENDATION. 

Your  committee  suggests  that  the  rule 
remain  as  it  it  for  the  reason  that  there 
is  such  a  variation  in  the  details  of  car 
construction,  and  such  a  variation  in  the 
standards  of  different  railroads  that  the 
suggestion  is  not  practicable. 

The  Arbitration  Committee  has  done 
very  important  service  to  railroad  com- 
panies, and  has  not  lost  vigor  or  useful- 
ness under  the  chairmanship  of  Mr.  J.  J. 
Hennessey. 


REVISION    OF    STANDARDS   AND   RECOMMENDED 
PRACTICE. 

The  constant  progress,  the  fertility  of 
invention  and  the  passion  for  improve- 
ment on  railroad  machinery  make  stand- 
ards almost  as  transitory  as  ships  that 
pass  in  the  night.  A  standard  form 
seems  no  sooner  established  than  mem- 
bers begin  recommending  changes.  The 
Committee  on  the  Revision  of  Standards 
is  loaded  with  the  burden  of  considering 
recommended  changes  and  advising  the 
association  on  the  adoption  of  those  that 
would  be  likely  to  turn  out  to  be  improve- 
ments. 

In  the  last  report  most  of  the  changes 
recommended  were  on  journal  boxes  and 
details.  Few  of  them  called  for  much 
change.  Here  is  an  ordinary  example; 
•■Pages  677  to  678,  Sheets  M.  C.  B.  3,  6,  9 
and  12.  A  member  calls  attention  to  the 
absence  of  any  recommended  standard 
way  of  fastening  oil-box  covers  on 
freight  and  passenger  equipment,  and 
suggests  that  in  using  bolt,  and  after  nut 
is  securely  fastened,  the  end  of  bolt 
protruding  through  the  nut  be  riveted 
over  so  as  to  make  it  impossible  for  the 
nut  to  work  off. 

"Your  committee  does  not  concur  in 
this  recommendation  as  it  is  not  in  ac- 
cordance with  the  standards  of  the  asso- 
ciation, which  calls  for  a  split  key." 

Most  of  the  other  changes  recom- 
mended relate  to  safety  appliances,  arch 
bars,  automatic  couplers,  lumber  specifi- 
cations, lettering  cars,  springs  and  spring 
caps,  etc.  The  Arbitration  Committee 
agreed  to  about  half  the  changes  called 
for. 

TRAIN    BRAKE    AND    SIGNAL    EQUIPMENT. 

The  committee  investigating  this  sub- 
ject   made    recommendations    concerning 


the  following  question^,  and  their  work 
seems  to  have  brought  air  brake  and  sig- 
nal equipment  up  to  date. 

I.  Proper  Weights  of  Freight  Cars  to 
Take  10-inch  Brake  Cylinders. 

II.  Adoption  of  K-1  and  K-2  Triple 
Valves  as  Standard  for  all  Freight 
Equipment. 

III.  Proper  Size  of  Brake  Pipe  to  Use 
on  Passenger  Car  Equipment. 

IV.  Swinging  Clamps  for  Ends  of 
Brake  and  Signal  Pipes  on  Passenger 
Cars. 

V.  Galvanized  Brake  Pipe  and  Fit- 
tings for  Refrigerator  and  Coal  Cars. 

VI.  Standard  Brake  Pipe  Socket  or 
Nipple. 

VII.  Position  of  Hose  Clamp  Bolting 
Lugs  on  Mounted  Hose. 

VIII.  The  M.  C.  B.  Standard  Hose 
Label. 


COUPLER  AND   DRAFT   EQUIPMENT. 

The  committee  which  wrestled  with 
the  above  subject  made  a  most  formi- 
dable report  which  covered  66  pages,  and 
had  in  addition  87  pages  of  illustrations 
and  tables.  To  those  interested  in  the 
subject  we  recommend. a  careful  study  of 
the  full  report. 

Last  year  the  Executive  Committee  of 
the  M.  C.  B.  Association  instructed  the 
committee  on  coupler  and  draft  equipment 
lo  proceed  with  the  work  of  designing  an 
M.  C.  B.  standard  coupler  in  conjunction 
with  the  coupler  manufacturers  and  the 
report  states  that  has  been  done. 

COUPLER    TESTS— STATIC    AND    DYNAMIC. 

The  tests  outlined  in  report  of  last  year 
were  conducted  by  the  Pennsylvania  Rail- 
road Company  under  the  direct  super- 
vision of  Mr.  C.  D.  Young,  Engineer  of 
Tests  and  the  chairman  of  your  commit- 
tee. These  tests  were  started  April  3, 
1912,  carried  along  continuously,  using 
Pennsylvania  Railroad  testing  facilities, 
as  well  as  those  of  the  Baltimore  &  Ohio 
Railroad,  the  Baldwin  Locomotive  Works 
and  the  Pressed  Steel  Car  Company  to 
expedite  the  work,  and  were  completed 
April  24,  1913.     A  total  of  481  tests  were 

made,  as  follows : 

(Pb)     Static    pulling    tests,    complete 
coupler    

(Hb)     Static    guard-arm    test    (pull- 
ing)         ■*' 

(  \b)     Static  tensile  tests  of  coupler 

higs    ^J 

(Bb)     Tensile  tests  of  material « 

(Yk)     Static  pulling  tests  of  separate 

knuckle     ^^ 
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(Sb)  Dynamic  strike  tests,  com- 
plete   coupler    45 

(Gb)     Dynamic      guard  -  arm      tests, 

coupler  body  45 

(Fb)     Dynamic    face    tests,    coupler 

body     45 

(Jb)     Dynamic    jerk    tests,    complete 

coupler     45 

(Sk)     Dynamic   knuckle-strike    tests, 

separate  knuckle    il 

(Jk)     Dynamic     knuckle-jerk     tests, 

separate  knuckle   i7 

Total  tests     481 

The  couplers  used  in  these  tests  com- 
prised the  couplers  in  general  use  to-day, 
as  well  as  some  reinforced  or  strength- 
ened couplers  which  were  in  course  of 
development,  as  follows :  Pitt,  Major. 
Latrobe,  Major  Special  103,  Gould  "Z." 
Janney  "X,"  Sharon.  Krakau,  Alliance, 
Bazeley  and  Simplex. 

The  report  supplies  full  particulars  of 
all  the  tests. 


tlic  machine.  To  make  personal  observa- 
tion of  the  progress  in  using  mechanical 
stokers  he  made  a  trip  to  Cumberland, 
Md.,  where  the  mechanical  oflScials  of  the 
Baltimore  &  Ohio  Railroad  gave  him  the 
opportunity  of  observing  the  working  of 
the  Street  mechanical  stoker  on  different 
liicomotives. 

The  Baltimore  &  Ohio  Railroad  have  in 
operation  65  locomotives  equipped  with 
Street  mechanical  stokers,  50  of  them  be- 
ing Mikados,  14  Mallets  and  1  consolida- 
tion. Through  the  courtesy  of  Mr.  T.  R. 
Stewart,  master  mechanic,  I  was  given 
ihe  opportunity  of  watching  the  opera- 
tion of  the  stoker  equipped  locomotives 
that  were  working  about  Cumbeiland, 
which  occupied  one  day.  Next  day  Mr. 
I  Kerby,  supervisor  of  locomotive  opera- 
tion, took  me  in  charge  and  escorted  me 
t'.  the  cab  of  two  locomotives,  where  I 
liad  the  opportunity  of  seeing  the  stokers 
perform  the  duties  of  firing,  as  I  had 
niver  seen  firing  done  before.     Mr.  Kerby 


and  it  was  very  interesting  and  exciting. 

My  attention  was  directed  to  the  steam 
gauge  and  to  the  way  the  coal  found  its 
way  into  the  firebox.  Steam  was  all  the 
lime  kept  close  to  the  blow-off  point  and 
the  attention  of  the  fireman  was  closely 
devoted  to  the  operation  of  the  stoking 
mechanism.  The  impression  I  received 
was  that  the  man  operating  the  stoker 
must  possess  quite  as  much  intelligence 
and  skill  as  the  man  who  "keeps  her  hot" 
by  means  of  the  scoop. 

The  next  experience  was  on  another 
Mikado  engine  which  took  hold  of  a  train 
of  66  cars  weighing  about  5,350  tons.  That 
was  a  tremendously  heavy  train  and  it 
was  hauled  over  an  undulating  track  with 
grades  about  four-tenths  of  one  per  cent. 
The  engine  hauled  that  train  U  miles  in 
37  minutes,  being  over  17  miles  an  hour. 
.\t  some  points  the  speed  was  down  be- 
low ten  miles  an  hour,  the  engine  doing 
its  best  with  full  steam  pressure  which 
the  stoker  maintained  steadily.     The  fire- 


LOCOMOTIVE   EQUIPPED    WITH    .STKI.I.r    .MIXHAMCAI.   STOKER   AT    WORK   ON    THE    BALTIMORE   &    OHIO    RAILROAD. 


Watching   a   Mechanical   Stoker   at 
Work. 

The  writer  has  been  a  believer  in  the 
ultimate  success  of  mechanical  stokers,  for 
his  experience  as  a  locomotive  fireman 
convinced  him  that  the  inventive  ability 
of  the  world,  which  had  transferred  so 
many  arduous  burdens  from  the  muscles 
of  mankind  to  that  of  machinery  would 
not  fail  in  transferring  the  terrible  toil  of 
firing  heavy  locomotives  from  the  man  to 


went   to  much  trouble  to  make  my  visit 
and  purpose  agreeable. 

The  first  experience  was  on  engine  4172, 
which  took  hold  of  a  train  of  Z7  cars 
weighing  approximately  2.000  tons  and 
hauled  it  50  miles  in  72  minutes.  I  have 
had  experience  in  the  cab  of  engines  haul- 
ing expre.ss  passenger  trains  at  speeds 
touching  a  mile  a  minute,  but  this  was 
the  first  time  I  had  experience  on  a 
heavy    freight    train    making    such    speed 


man  was  quite  busy  regulating  the  action 
of  the  stoker  but  there  was  no  want  of 
sieam.  It  was  a  phenomenal  performancf 
the  pulling  of  that  heavy  train  and  the 
quantit>-  of  coal  burned  would  have  over- 
taxed the  physical  endurance  of  a  particu- 
larly strong  man  had  hand  firing  been 
employed,  and  it  is  peculiarly  gratifying 
to  feel  and  to  know  that  in  a  few  years 
firing  heavy  locomotives  by  hand  «ill  be 
unheard  of. 
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Items  of  Personal  Interest 


Mr.  Jos.  Hcdt'ord  lias  been  appointed 
shop  foreman  of  the  Intercolonial  at 
Moncton,  X.  1:1. 

Mr.  R.  B.  Kries  has  been  app(jinted 
road  foreman  of  engines  on  the  \\  estern 
Pacific,  at   Elko,   Nev. 

r^fr.  W.  J.  Ridley  has  been  appointed 
road  foreman  of  engines  on  the  Northern 
Facilic  at  Fargo,  N.  D. 

Mr.  A.  S.  Teague  has  been  appointed 
master  mechanic  of  the  Denver  &  Rio 
■Grande  at   Helper,   L'tah. 

Mr.  T.  M.  Vickers  has  been  appointed 
general  foreman  on  the  Oregon  Short 
Lille  at  Pocatello,  Idaho. 

Mr.  VV.  H.  Davis  has  been  appointed 
roundhouse  foreman  on  the  Texas  &  New 
Orleans,   at   Echo,   Texas. 

Mr.  R.  A.  Becket  has  been  appointed 
supervisor  of  signals  on  the  Grand  Trunk 
with   office  at   Montreal,   Can. 

Mr.  F.  J.  Wissinger  has  been  appointed 
general  foreman  of  the  Detroit,  Toledo 
&    Ir.mton    at    Springfield,    Ohio. 

Mr.  Win.  H.  Leonard  has  been  ap- 
pointed storekeeper  on  the  Philadelphia 
&   Reading,  at  Fort  Reading,   N.  J. 

Mr.  W.  A.  Rizor  has  been  appointed 
foreman  of  water  service  on  the  Chicago, 
Burlington   S:   Quincy,   at   Greybull,  Wyo. 

Mr.  Geo.  A.  Wyman  has  been  appointed 
assistant  master  mechanic  of  the  Boston 
&   Maine,   with  office  at  Concord,   N.   H. 

Mr.  J.  McCabe,  master  jnechanic  of  the 
New  York,  New  Haven  &  Hartford,  at 
W'aterliury,  Conn.,  has  been  transferred 
to  Harlem  River,  N.  Y. 

Mr.  George  S.  McKee  has  been  ap- 
pointed superintendent  of  motive  power 
of  the  San  Antonio  and  Aransas  Pass, 
with  offices  at  San  .A.ntonio,  Texas. 

Mr.  J.  E.  Stevenson,  traveling  engineer 
on  the  Utah  Lines  of  the  Denver  &  Rio 
Grande,  has  been  transferred  from  Mid- 
vale,  Utah,  to  Salt  Lake  City,  Utah. 

Mr.  C.  C.  Dibble,  general  stockkeeper 
of  the  Cleveland.  Cincinnati,  Chicago  & 
Si.  Louis,  has  been  transferred  from 
Cleveland,  r)hio.  to  Beech  Grove,  Ind 

Mr.  E.  il.  Wade,  superintendent  of 
motive  power  and  machiiury  on  the  Chi- 
cago &  Northwestern,  has  been  trans- 
ferred from  Green  Bay,  Wis,,  to  Perry, 
Ind. 

Mr.  R.  H.  V'adcn,  fortncrly  scneral  forc- 
n'an  of  the  Atlantic  C'i,i.-t  Line,  at  Man- 
chester, Va.,  has  been  iransferred  to  a 
similar  position  on  the  same  road  at  S^'. 
Richmond,   Va. 

Mr.  Chas.  S.  Hall,  f'.rmorly  master 
mechanic  on  the  Boston  &  Maine,  at  C'Hi- 
cord,    X.    IT.    has    I)cen    tronvferred    to    a 


similar    position    on    the    same    road    at 
East  Cambridge,  Mass. 

Mr.  H.  G.  Kock  has  been  appointed 
locomotive  foreman  on  the  Great  North- 
ern at  Butte,  Mont.  Mr.  A.  L.  JNIillcr  has 
been  appointed  to  a  similar  position  on 
the  same  road  at  Billings,  Mont.,  and  Mr. 
F.  W.  Rainer  has  been  appointed  to  a 
similar  position  i.m  the  same  road  at  Glas- 
gow, Mont. 

Mr.  George  W.  Wildin  has  been  ap- 
pointed mechanical  superintendent  of  the 
Central  New  England,  at  New  Haven, 
Conn.  This  appointment  is  in  addition 
to  the  duties  already  devolving  on  Mr. 
Wildin's  position  as  mechanical  superin- 
tendent of  the  New  York,  New  Haven 
&  Hartford. 

Mr.  C.  A.  Henry,  formerly  foreman  of 
the  erecting  shop  of  the  Chicago,  Burling- 
ton &  Quincy,  at  Aurora,  111.,  has  been 
appointed  superintendent  of  shops  at  West 
Burlington,  Iowa,  in  place  of  !Mr.  J.  A. 
Carney,  who  has  been  appointed  super- 
intendent of  shops  at  Aurora,  in  place  of 
Mr.  .'\.  Forsyth,  deceased. 

Mr.  T  N.  .\rmstrong  has  been  appointed 
road  foreman  of  engines  on  the  Chesa- 
peake &  Ohio,  at  Lexington,  Ky.  Mr. 
G.  F.  Fuller  has  been  appointed  to  a 
similar  positiim  on  the  same  road  at 
Peru,  Ind.,  and  Mr.  C.  S.  Louben  has 
also  been  appiiinted  to  a  similar  position 
on  the  same  road  at  Cane  Fork,  W.  Va. 
Mr.  E.  S.  Barnum  has  been  appointed 
general  foreman  on  the  Pennsylvania 
Lines  west  of  Pittsburgh,  at  Xenia, 
Ohio.  Mr.  R.  H.  Flinn  has  been  ap- 
pointed to  a  similar  position  on  the  same 
lines  at  Louisville,  Ky.,  and  Mr.  C.  W. 
Kinnear  has  been  appointed  to  a  similar 
position  on  the  same  road  at  Bradford, 
Ohio. 

The  following  have  been  appointed  road 
foremen  of  engines  on  the  Baltimore  & 
Ohio:  Mr.  G.  N.  Gage,  at  Connellsville, 
Pa.;  Mr.  T.  S.  Devcnev,  at  Chicago  Junc- 
tion, Ohio;  Mr.  J.  M.  Gou.gh,  at  Wheel- 
ing, W.  Va.  ;  Mr.  W.  J.  Head,  at  Cleve- 
land, Ohio;  .Mr.  H,  H.  Miller,  at  Con- 
nellsville, Pa,,  :ui.l  ,\lr.  F..  C.  P..pe,  at 
Baltimore,    Md. 

Mr.  J.  Bleasdalc,  formerly  supervisor 
of  air  brakes  on  tlu-  Baltimore  &  Ohio, 
al  Wheeling,  W,  \'a..  has  been  trans- 
ferred to  a  similir  position  on  the  same 
road  at  Baltimore,  Md.,  and  Mr.  J,  D. 
Beltz,  formerly  road  foreman  of  engines 
on  the  same  road  at  .New  C;istle,  Pa., 
has  been  transferred  to  a  similar  position 
on  the  same  road  at  Glenwood,  Pa. 
Mr,     I,     I".     P.owdcn,     formerlv    master 


mechanic  on  the  Baltimore  &  Ohio,  at 
Garrett,  Ind,,  has  been  transferred  to  a 
similar  position  on  the  same  road,  at 
Newark,  Ohio.  .Mr.  A.  McCormick, 
formerly  general  foreman  in  the  locomo- 
tive department  on  the  same  road,  at  New 
Castle,  Pa.,  has  been  transferred  to  a 
similar  position   at   Connellsville,   Pa. 

Mr.  H.  C.  Oviatt,  for  a  number  of  years 
inspector  in  the  mechanical  department 
of  the  New  York,  New  Haven  &  Hart- 
ford, has  been  appointed  assistant  me- 
chanical superintendent  of  the  same  road 
with  offices  at  New  Haven,  Conn.  Mr. 
J  L.  Grouse  has  been  appointed  superin- 
tendent of  shops  on  the  same  road  at 
Van  Nest,  N.  Y.  Mr.  C.  H.  Reid  has 
been  appointed  master  mechanic  on  the 
some  road  at  Waterbury,  Conn.,  and  Mr. 
VV.  F.  Nelson  has  been  appointed  general 
road  foreman  of  engines  on  the  same  road 
at  New  Haven,  Conn. 

Mr.  H.  C.  Hooker,  for  the  last  twelve 
years  secretary  to  President  Under- 
wood of  the  Erie,  has  been  advanced 
to  the  position  of  assistant  to  the  pres- 
ident. Mr.  Hooker  began  railroad 
work  as  a  stenographer  in  the  office  of 
vice-presiilent  and  general  manager  of 
the  Baltimore  &  Ohio  Railroad  and 
proved  so  useful  there  that  he  was 
brought  to  the  Erie  when  Mr.  Under- 
wood became  president  of  that  road.  A 
peculiarity  of  Mr.  Hooker's  is  his  mas- 
terly grasp  of  details.  That  is  a  most 
useful  charactertistic,  and  has  helped 
many  a  railroad  man  to  the  top  of  the 
tree.  We  have  no  doubt  that  Mr 
Hooker  will  make  rapid  progress  to- 
ward one  of  the  most  exacted  positions 
in  the  railroad  world. 

The  following  new  appointments  have 
been  made  on  the  Missouri,  Kansas  & 
Texas:  Mr.  N  L.  Smitham,  assistant 
superintendent  of  motive  power  at  Deni- 
son,  Tex.;  Mr.  G,  P.  Letts,  master  me- 
chanic at  Sedalia,  Mo. ;  Mr.  VV.  J.  Shuber, 
master  mechanic  at  Parsons,  Tex.;  Mr. 
J.  Malsed.  master  mechanic  at  Mc.\les- 
ler,  Okla..  and  Mr,  E.  E.  Messmer,  master 
mechanic  at  Smithville,  Tex.  Road  fore- 
men of  engines  have  also  been  appointed 
on  the  same  road  as  follows:  Mr.  .'\. 
Hallman,  at  Smithville.  Tex.;  Mr.  J.  H. 
Henley,  at  McMesu-r,  Okla.;  Mr.  Bow 
Hooper,  at  Waco,  Tex,;  Mr.  H.  Hooper 
at  Denison.  Tex,;  .Mr.  A.  H.  McDonald, 
at  Oklahoma  City.  Okla.;  :Mr.  VV.  Roth- 
mcyer,  at  Sedalia,  Mo.,  and  Mr.  C.  E. 
Stanton,  al   Smithville.  Tex. 

Mr.  John  L.  Nicholson,  president  of  the 
Locomotive    .\rcli    Brick    Company,    is    a 
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railroad  man  of  considerable  experience, 
liaving  served  as  fireman,  engineer  and 
road  foreman  of  engines  on  the  Chicago 
&  Xorth  Western.  In  1904  the  American 
Locomotive  Equipment  Company  pur- 
chased an  invention  largely  perfected  by 
Mr.  Nicholson,  and  known  as  the  "Wade- 
Nicholson  Mollow  Arch."  When  the 
.-\merican  .-Krch  Company  was  formed, 
v.hich  company  took  over  the  entire  busi- 
ness of  the  American  Locomotive  Equip- 
ment Company,  Mr.  Nicholson  was  ap- 
pointed Southern  sales  manager,  and  in 
May  of  tlie  present  year  he  was  elected 
director,  vice-president  and  general  sales 
manager,  with  headquarters  at  1201 
Chamber  of  Commerce  Building.  Chicago. 
Mr.  Nicholson  subsequently  was  elected 
president,  and  under  his  supervision  the 
success  of  the  Locomotive  .Arch  company 
is  assured.  The  company  is  backed  by 
the  Thomas  Molding  Company,  which 
was  established  in  1861.  .\t  present  the 
company  is  placing  on  tlie  market  a  sec- 
tional    arch,     known     as     tlic     "F.cononn- 


JOH.V    L.    NIClI()l..-ii)N. 

.Arch,"  which  is  being  manufactured  under 
the  Stevens  patents,  and  which  is  meet- 
ing with  mucli  popular  favnr. 


William  T.  Noonan. 

In  addressing  the  .Apprentice  .Scliools 
belonging  to  the  Erie  Railroad,  it  has  be- 
come the  practice  of  Dr.  Angus  Sinclair, 
the  special  instructor,  to  outline  tlie  ex- 
perience of  railway  officials  whn  ha\c 
risen  to  prominence  through  their  own 
exertions.  Among  the  officials  recently 
used  as  examples  of  what  hard  work  and 
perseverance  may  accomplish,  was  that  of 
William  T.  Noonen,  president  of  the 
Kuflfalo,  Rochester  &  Pittsburgh  Railway. 

Dr.  Sinclair  said :  Among  the  younger 
class  of  men  w-ho  have  made  rapid  pro- 
gress in  rising  upwaids  on  the  ladder  of 
railway  life  I  entertain  a  very  high  re- 
gard for  William  T.  Noonen,  president  of 


tlie  HulTalo,  Rochester  &  Pittsburgh  Rail- 
way. When  I  first  made  the  acquaintance 
of  Mr.  Noonen  he  was  secretary  to  the 
president  of  the  Minneapolis  &  St.  Louis 
Railway,  a  position  he  rose  to  through 
hard  work  and  efficiency  in  lower  grades 
of  railway  work.  I  saw  enough  of  Mr. 
Noonen  during  a  few  days  visit  to  feel 
assured  that  he  was  always  on  his  job  and 
that  he  had  acquired  wonderful  knowledge 
of  the  details  of  a  railroad  general  man- 
agers office. 

Mr.  Noonen  is  still  under  forty  years 
of  age,  and  may  be  called  a  product  of 
the  Nortliwest  where  so  many  bright  rail- 
way men  have  come  from.  He  possesses 
a  personal  attribute  that  never  fails  to 
send  its  possessor  to  the  top  of  his  pro- 
fession or  calling.  That  is  he  makes  his 
business  his  pleasure.  With  him  there  was 
no  watching  the  clock  for  quitting  time. 
So  long  as  there  was  important  work  to 
be  done  the  quitting  time  had  not  arrived. 
He  was  also  an  earnest  student  of  sub- 
ject that  would  increase  his  general 
knowledge,  through  which  he  acquired  in- 
formation that  increased  his  value  as  a 
railway  official  and  aided  his  upward  pro- 
.yress.  When  yet  almost  a  boy  he  had 
obtained  full  appreciation  of  the  value  of 
knowledge.  That  is  a  treasure  easily  car- 
ried about  and  the  possessor  iiever  knows 
wiien  it  may  be  utilized  to  good  purpose. 
.After  obtaining  the  broad,  solid  founda- 
tion of  railway  operating  that  Northwest 
practice  confers  Mr.  Noonen  was  ap- 
pointed assistant  general  manager  of  the 
Erie  Railroad,  the  very  best  school  on 
the  Eastern  seaboard  for  teaching  a  man 
details  of  railroad  operations  under  dif- 
ficulties. Many  of  our  friends  are  ready 
to  testify  that  on  the  Erie  Mr.  Noonen 
made  good  and  proved  himself  exceed- 
ingly efficient  in  handling  his  part  of  the 
train  service.  He  displayed  great  vi.i{or 
in  wrestling  with  train  blockades  and 
never  failed  to  lie  on  hand  when  hard 
work  was  to  be  done.  Those  who  speak 
about  his  work  on  the  Erie  say  that  he 
was  always  patient  and  smiling,  offering 
a  suggestion  here,  giving  an  order  there 
and  always  ready  to  consult  with  yard- 
masters,  conductors  and  others  knowing 
how  to  help.  This  was  his  mature  ap- 
prenticeship to  practical  railway  operating 
and  it  prepared  him  for  a  higher  position 
on  the  Buffalo.  Rochester  &  Pittsburgh 
Railway. 

I  lis  subsequent  career  can  be  briefly 
told.  General  superintendent  of  the  P.nf- 
falo,  Rochester  &  Pittsburgh  in  1904 :  less 
than  two  years  afterwards  general  man- 
ager and  in  1910.  w-hen  thirty-six  years 
old,  elected  president.  None  of  that  rapid 
progress  was  due  to  accident.  It  was  all 
earned  by  hard  work  and  is  the  finest 
kind  of  an  example  for  you  young  men 
who  arc  working  near  the  foot  of  the 
ladder  with  much  better  prospects  than 
Mr.  Noonen  had  when  he  entered  rail- 
road life. 


Obituary 


ALEXANDER    FORSVTIl. 

-Alexander  Forsyth,  the  well  known 
master  mechanic  of  the  Chicago,  Burling- 
ton &  Qiiincy  Railroad,  at  .Aurora,  III., 
passed  away  in  May  last  from  the  etifect 
of  a  surgical  operation.  Mr.  Forsyth  was 
an  Englishman  by  birth  and  came  to  the 
United  States  in  1867.  After  working  for 
two  years  at  his  trade  of  machinist  in 
Eastern  shops  he  went  to  .Aurora  and  be- 
gan work  for  the  C.  B.  &  Q.  company, 
with  which  he  remained  for  the  rest  of  his 
life.  His  rise  was  very  much  like  the 
experience  of  other  master  mechanics  to 
be  found  on  every  railroad  in  the  United 
States — machinist,  gang  ffireman,  general 
foreman,  master  mechanic,  shop  superin- 
tendent 

Many  of  the  most  eminent  mechanical 
men  on  .American  railroads  received  valu- 
able training  under  Mr.  l-'or^vtii.  while 
others  were  associ.iled  wnli   l.ii:;   ;:.   ■,■.  arm 


.\i.r.\.\.\i)KK    IdkSVTH. 

personal  intercourse.  .Among  these  was 
Mr.  Henry  B.  Stone,  who  afterwards  be- 
came president  of  the  company.  .\Ir.  J. 
F.  Deems,  now  at  the  head  of  the  Stand- 
ard Heating  &  \'entilating  Company,  was 
an  intimate  friend.  Mr.  Frederick  Delano, 
now  president  of  the  Wabash  Railroad, 
worked  under  Mr.  Forsyth,  as  did  Mr. 
F.  M.  Herr.  president  of  the  Westingliou.-t- 
Electric  Company.  Mr.  L.  E.  Johnson, 
now  president  of  the  Norfolk  &■  Western 
Railroad,  was  a  division  superintendent 
at  .Aurora,  and  others  in  high  places  in 
different  parts  of  the  railway  world  de- 
rived lasting  benefit  from  associ.Ttioii  nnd 
friendly  intercmirsc  with  Mr.  I'orsxtli. 
.Mr.  W.  C  IJrown.  now  president  if  the 
New  York  Central  Lines,  was  division 
superintendent,  associated  witli  Mr.  For- 
syth as  master  mechanic  and  Mr  Brown 
talk?  very  kindly  about  the  ,i--ociation 
he  then  cniovcd. 
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New  Draft  Appliance  on  Locomotives 


A  new  method  of  applying  draft  in  fir- 
ing a  locomotive  has  been  invented  and 
patented  by  Mr.  Melon  R.  MacFarland,  of 
Topeka,  Kan.,  and  as  shown  in  the  ac- 
companying illustration  consists  in  leading 
the  exhaust  steam  from  the  valve  cham- 
bers into  the  atmosphere  without  conduct- 
ing it  through  the  smoke-box  of  the  boiler, 
as  has  heretofore  been  necessary  for  the 
purpose  of  producing  the  requisite  draft 
for  the  gases  of  combustion,  thereby  elimi- 
nating any  hindrance  or  back  pressure  on 
account  of  the  tortiKius   winding  or  nar- 


locomotive  may  be  provided  with  a  suit- 
able number  of  air  inlets  or  ventilating 
openings,  thus  permitting  circulation  of 
fresh  air,  which  is  taken  in  through  the 
openings  and  ejected  through  the  stack, 
induced  by  the  ejector  action  of  the 
blower  or  fan  through  its  delivery  tube. 
The  driving  means,  preferably  consisting 
of  a  steam  turbine,  may  be  of  a  well 
known  construction  and  is  driven  by 
steam  conducted  thereto  from  the  boiler 
of  the  locomotive.  The  live  steam  pipe 
is   provided  with   a   suitable   valve   in   the 
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row  exhaust  passages  now  m  u.se.  also 
admitting  of  greater  stability  in  the 
cylinder   and    valve   chamber   castings. 

The  port  or  smoke-box  end  of  the  lo- 
comotive is  divided  into  separate  com- 
partments by  a  partition  which  is  intended 
to  be  air-tighl.  A  blmer  r>r  tan  imn- 
luunicates  with  the  sniMlustark  by  means 
of  a  delivery  tube  whenliy  the  gases  of 
combustion  are  ejected  Ir^m  the  locomo- 
tive. The  delivery  tube  is  so  secured  in 
the  base  or  flue  of  the  Miinkestack  as  to 
provide  an  intervening  sikicc  which  per- 
mits of  circulation  al)out  the  delivery  end 
of  the  tube.     The  front  end  or  head  of  the 


cab  1)1  the  liiciiinotive.  so  that  uperation 
of  the  draft  inducing  means  may  be  con- 
trolled from  the  cab.  The  exhaust  pilie 
may  be  provided  witli  a  mulflcr  whereby 
the  noise  of  the  exhaust  may  be  reduced. 
.'\n  adjustable  baffle  plate  is  also  prd- 
\icl{'r|,  and  shiillcrs  are  .-irrantred  .•iiul 
piv.ilally  connected  tn  a  cunnecting  link 
and  rocker  arm  willi  means  extending  to 
the  cab  of  the  locomotive,  whereby  ihe 
baffle  member  may  be  operated  as  desired 
by  the  engine  man.  l!y  this  means  the  draft 
of  the  locomotive  may  be  regulated  and 
equali/ed  so  that  an  even  tire  ini  the  grates 
mav    at    all    times    be    inainlaiiird 


.\  manhole  is  also  provided  on  the  side 
of  the  shell  and  preferably  on  the  rear 
compartment  of  the  smoke-box,  so  that 
proper  inspection  may  be  made  at  any 
time.  The  invention  may  be  modified  in 
certain  details  without,  however,  depart- 
ing  from   the  principle   of  the   invention. 


Brakeman  Gets  New  Nose. 

.A.n  accident  to  a  railroad  brakeman 
made  the  opportunity  for  the  performance 
of  an  extraordinary  surgical  operation. 
.•\ccording  to  the  New  York  Times,  Adam 
Williams  last  winter  had  his  nose  broken 
when  he  struck  an  overhead  bridge.  He 
was  taken  to  a  hospital  in  Baltimore  and 
is  now  convalescing  with  a  new  nose  built 
of  bone  taken  from  one  of  his  ribs.  After 
he  was  hurt  the  surgeons  removed  the 
broken  bones  from  his  nose,  but  he  had 
to  breathe  through  silver  tubes  until  the 
wound  had  healed.  This,  however,  left 
him  minus  two  nasal  bones,  and  the  bridge 
of  his   nose   was    flat   on    his   face. 

Recently  the  surgeons  decided  upon  a 
second  operation.  They  made  an  incision 
in  his  right  side,  sawed  a  thin  piece  of 
bone  from  his  third  rib.  and  cut  it  into 
two  pieces  the  shape  of  two  nasal  bones. 
These  were  fitted  against  the  cheek  bone 
and  the  nose  fashioned  into  its  proper 
shape.  The  nose  then  was  placed  in  a 
plaster  cast,  ami  the  doctors  say  it  is  as 
good  as  ever. 

The  incident  reminds  us  of  an  incident 
of  our  early  railway  experience.  The 
writer  was  on  top  of  a  tender  taking 
water  when  his  curiosity  was  roused  by 
the  curious  appearance  of  a  trackman's 
nose.  We  kept  staring  when  the  man 
looked  up  coolly  and  remarked,  "It's 
leather."  He  tmderstood  what  excited  our 
attention.  He  wore  an  artificial  proboscfs 
made  of  leather. 


Position  of  Ship  Lamps. 

In  a  very  anuising  story  called  the  "Vital 
.Spark."  by  HukIi  h'nulis.  the  doings  on  a 
sleani  b.irue  Ir.iiling  on  the  Clyde  are 
related.  In  one  place  the  author  gives 
great  otTi'nse  to  ihc  skipper  by  saying 
that  he  ought  to  carry  a  light  on  the  stern 
to  prevent  other  rrafl  from  running  him 
d.nwn. 

.\  similar  condition  is  mentioned  of  a 
steamer  trading  on  the  Mississippi  when 
Sicainers  were  more  numerous  there  than 
they  are  today.  One  night  the  Moun- 
tain set  out  from  \ew  Orleans  and  be- 
fore morning  about  twenty  other  steamers 
had  passed  her.  She  usually  carried  one 
signal  light  in  from.  .About  the  time  all 
the  fleet  had  passed  the  skipper  missed  the 
signal  light  and  shouted  to  the  watchman 
and  profanely  demanded  why  the  light 
was  alisenl.  "I  know  what  I'm  about,"  re- 
plied the  shrewd  watchman,  "the  light  is 
hanging  over  the  stern,"  The  danger  was 
from   the  rear. 
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GRAPHITE 
PRODUCTS 
FOR^i^THE 
RAlIitlSDAD 


Every  Railroad 

Mechanical 

Man  Should  Have 

This  Book 

Because  we  all  know  tliat 
friction  is  the  greatest  trouble- 
maker on  the  system  and  if 
we  can  cut  it  down  we  will 
cut  down  trouble  and  delay 
and  loss. 

DIXON'S 

GRAPHITE 
LUBRICANTS 

for  the 

Railroad 

Do  more  to  cut  out  that  great 
trouble-maker  —  f  r  i  c  t  i  n  n — 
than  any  other  lubricant  in  tlic 
world.  There's  a  Dixon 
Graphite  Lubricant  for  every 
railway  need  and  this  book 
tells  just  what  they  arc.  how 
to  use  them,  and  why  they  do 
such  wonderful  work.  No  oil 
or  grease  can  do  what  Dixon's 
Graphite  does.  Any  oil  or 
grease  is  improved  by  its  use. 
This  book  tells  the  whole 
story-^and  you  want  to  know- 
it.  Write  for  your  copy  today 
—"Graphite  Prodlbts  for  the 
Railroad,"  No.  69. 

Joseph  Dixon 
Crucible  Company 

Jersey  City 
New  Jersey 


RAILROAD  NOTES. 

The  Chesapeake  &  Ohio  is  in  the  mar- 
ket for  1,000  freight  cars. 


The  Great  Northern  Ry.  is  reported  in 
the  market  for  18,000  tons  of  rails. 

The  Missouri,  Kansas  &  Texas  is  stated 
to  be  in.  the  market  for  12,000  tons  of 
rails. 


The  North  Coast  has  ordered  2,500  tons 
of  bridge  material  from  the  American 
r;  ridge  Co. 

The  Southern  is  reported  in  the  market 
for  IS  Mikado  locomotives  and  10  Pacific 
type  locomotives. 


The  Cordoba  Central,  Argentina,  has 
rrdered  10.000  tons  of  rails  from  the 
United  States  Steel  Corporation. 

The  Norfolk  &  Western  has  ordered 
3.000  tons  of  bridge  material  from  the 
Lnited  States  Steel  Corporation. 

The  Alabama,  Tennessee  &  Northern 
has  been  awarded  a  contract  for  the  build- 
ing of  new  shops  at  York,  .Ma. 

The  Peoria  &  Pekin  Union  has  ordered 
2.i  hopper  coal  cars  from  the  Central  Lo- 
comotive &  Car  Works,   Chicago,  III. 

The  Louisiana  Ry.  &  Navigation  Co. 
has  ordered  three  ten-wheel  locomotives 
from  the  Baldwin  Locomotive  Works 


Co.,   and   250   stcci   underframe   flat   can 
from  the  American  Car  &  Foundry  Co. 

The  Chicago  &  Alton  has  appropriated 
$987,000  for  the  erection  of  new  shops 
at  Bloomington,  111.  A  roundhouse  and 
additional  yards  have  already  been  built, 
a  passenger  station  is  now  under  con- 
struction, and  additional  yard  tracks  arc 
contemplated. 

The  Imperial  Taiwan  Railway,  of  For- 
mosa, has  ordered  one  superheater  Pacific 
passenger  locomotive  with  ISyi  x  24  in. 
cylinders,  driving  wheels  63  in.  in  diam- 
eter and  a  total  weight  of  137,000  lbs.  in 
working  order  from  the  American  Loco- 
motive Co. 

The  .-\maga  R.  R.  of  Colombia  has  or- 
dered 2  prairie  type  locomotives  from  the 
American  Locomotive  Co.  The  dimen- 
sions of  the  cylinders  will  be  12  x  16  in., 
the  diameter  of  the  driving  wheels  will  be 
33  in.,  and  the  total  weight  in  working 
order  will  be  62,000  lbs. 

The  Chicago,  Rock  Island  &  Pacific 
has  ordered  2  mountain  type  passenger 
locomotives  from  the  American  Locomo- 
tive Co.  These  locomotives  will  be 
equipped  with  superheaters,  will  have 
28  X  28  in.  cylinders,  69  in.  driving  wheels, 
and  in  working  order  will  weigh  328,000 
lbs. 


The  Pacific  Ry.,  of  Colombia,  it  is  re- 
ported, has  given  the  United  States  Steel 
Corporation  a  trial  ordar  for   1.200  steel 


The  International  &  Great  Northern  has 
an  order  with  the  American  Car  & 
Foundry  Co.  for  800  thirty-ton  and  200 
forty-ton  coal  cars. 


The  Baltimore  &  Ohio  has  ordered  500 
gondola  cars  from  the  Cambria  Steel  Co. : 
40  baggage  cars  from  the  American  Car 
&  Foundry  Co.;  5  seventy-foot  combina- 
tion baggage  mail  cars,  7  fifty-foot  com- 
Iiination  passenger  baggage  cars,  25 
seventy-foot  coaches,  15  sixty-foot  smok- 
ing cars,  and  4  seventy-three-foot  dining 
cars   from   the   Pullman   Company. 


The  United  States  Governiiient  has 
ordered  1  four-coupled  locomotive  from 
the  Baldwin  Locomotive  Works  for  the 
Sandy  Hook  proving  ground. 


George  IT.  Hardner,  of  Allentown,  Pa.. 
has  been  awarded  the  contract  to  erect  a 
20-stall  roundhouse  and  locomotive  re- 
pair shop  by  the  Bethlehem  Steel  Co. 

The  Brinson  Ry..  it  is  stated,  will  re- 
move its  shops  from  Springfield  to 
Savannah.  Ga.  Shop  capacity  will  be 
Inrgcly  increased  and  new  machincrv 
added. 


The  Bessemer  &  Lake  Erie  has  ordered 
4  superheater  Pacific  passenger  locomo- 
tives with  24  X  28  in.  cylinders,  drivin? 
wheels  73  in.  in  diameter  and  a  total 
weight  of  232.000  lbs.  in  working  order, 
and  8  consolidation  freight  locomotives 
with  22  X  30  in.  cylinders,  driving  wheels 
54  in.  in  diameter  and  a  total  weight  of 
205,000  lbs.  in  working  order  from  the 
.Vmerican    Locomotive   Co. 


The  Seaboard  .\ir  Line,  it  is  said,  has 
ordered  1.000  steel  underframe  hox  cars 
from  the  Pressed  Steel  Car  Co.,  250  steel 
hopper  cars  from  the  Standard  Steel  Car 


The  New  York  Central  Lines  have  or- 
dered 114  locomotives  from  the  .Vmerican 
Locomotive  Co.  These  are  for  the  fol- 
lowing lines :  New  York  Central  &  Hud- 
son River,  21  Pacific  type  locomotives ; 
Michigan  Central,  25  mikado  and  8  Pa- 
cifies ;  Lake  Shore  &  Michigan  Southern. 
3  Mallet,  5  Pacific  and  20  8-whcel  loco- 
motives; Toledo  &  Ohio  Central,  three 
8-wheeI  locomotives,  and  the  Cleveland. 
Cincinnati.  Chicago  &  St.  L:>uis.  10  mi- 
kado locomotives. 
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Joint  Agreement   Between   Locomotive 
Engineers  and  Firemen. 

At  tlic  annual  convention  ol  tlie 
Brotlierhood  of  Locomotive.  Firemen 
and  Enginemen  held  at  Wasliington  la.'it 
month,  publicity  was  given  to  what  is 
known  as  the  "Chicago  Joint  Agree- 
ment between  tlie  Brotherliood  of  Lo- 
comotive Engineers  and  Brotherhood 
of  Locomotive  I*"iremcn  and  Engine- 
men."  By  this  agreement  the  organiza- 
tions of  engineers  and  of  firemen  will 
be  brought  into  closer  relationship  than 
they  have  hitlierto  been.  The  follow- 
ing are  the  most  important  items  of 
the  agreement  which  we  are  persuaded 
is  destined  to  promote  good  will  and 
harmony  among  the  men  constituting 
these  influential  brotherhoods: 

We  affirm  the  right  to  make  and  in- 
terpret contracts,  rules,  rates  and  work- 
ing agreements  for  locomotive  engi- 
neers shall  be  vested  in  the  regularly 
contstituted  committee  of  the  Brother- 
hood of  Locomotive  Engineers,  and. 
conversely,  the  right  to  make  and  in- 
terpret contracts,  rules,  r.ites  and  work- 
ing a.greements  for  locomotive  firemen 
and  hostlers,  shall  be  vested  in  the 
Brotherhood  of  Locomotive  Firemen 
and  Enginemen:  Provided.  That  on 
roads  where  but  ('ne  organization  has 
representation  or  maintains  a  commit- 
tee, such  or.ganization  shall  have  the 
right  to  negotiate  schedules  for  all  men 
in  engine  service. 

Where  joint  agreements  are  made  in 
the  future  the  two  committees  shall 
endeavor  to  obtain  yard  engineers'  rate 
of  pay  for  hostlers  required  to  make 
main  line  movements.  an<l  when  such 
rate  is  obtained  these  positions  shall 
be  filled  by  engineers  as  fast  as  vacan- 
cies occur. 

In  case  of  a  dispute  between  the  two 
organizations  which  the  joint  commit- 
tees or  officers  placed  in  charge  there- 
of, fail  to  adjust,  the  matter  shall  be  re- 
ferred to  the  two  Chief  Executives, 
with  a  statement  of  the  facts  upon 
which  each  side  bases  its  contentions. 
The  two  Executives  shall  consider  and 
decide  the  matter  in  controversy,  and 
their  decision  shall  be  fmal.  In  case 
the  Chief  E.xccutivcs  fail  to  agree  the 
matter  shall  be  submitted  to  arbitra- 
tion and  the  decision  (.f  the  arl)itra- 
tors  shall  be  final.  Wlien  a  decision  has 
been  reached,  as  above  provided,  both 
org.-inizations  shall  unite  in  enfr>rcing 
such   <lecision. 

Engineers  or  firemen  in  actual  serv- 
ice, members  of  both  f.rganizations, 
shall  be  required  to  pay  all  dues  and 
assessments  required  d  members  of 
each   'Tganization. 

The  right  of  any  cngiu'i  r,  fireman 
r.r  hostler  to  have  the  remdarly  con- 
ftituted  committee  of  his  .  .ri.'aniz:ition 
repre-^ent    him    in    the    hamlliui.'    of    liis 


grievances,  in  accordance  witli  the  laws 
of  his  organization  and  under  the  rec- 
ognized interpretation  of  the  General 
Committee  making  the  schedule  in- 
volved, is  conceded. 

In  case  either  organization  shall 
make  an  issue  and  declare  a  strike 
independent  of  the  other  organization, 
whether  there  is  a  joint  working  agree- 
ment or  not  between  the  committees, 
the  organization  making  the  issue  will 
not  order  a  strike  of  its  members  wlio 
are  working  under  an  agreement  made 
by  the  otlier  organization,  and  it  shall 
lie  understood  that  should  the  Brother- 
hood of  Locomotive  Engineers  order  a 
strike,  it  will  not  require  its  members 
who  are  firing,  t"  quit  their  positions 
as  firemen,  and  if  the  Brotlierhood  of 
Locomotive  l-iremen  and  Enginemen 
shall  order  a  .strike,  it  will  not  require 
its  members,  who  are  running  engines, 
to   quit   their   positions   as   engineers. 

When  a  strike  is  called  by  one  or- 
ganization the  memliers  ■■f  the  other 
organization  shall  nc^t  perform  iiny 
service  that  was  being  performed,  be- 
fore the  strike  was  called,  by  the  iiieiii- 
ber>  of  tile  organization  who  are  on 
strike. 

\\  hen  a  member  of  either  organiza- 
tion has  a  grievance  which  the  local 
committee  of  his  organization  is  un- 
able to  adjust  with  the  local  officers  of 
the  company,  the  matter  shall  be  re- 
ferred to  the  (iencral  Chairman,  who 
sliall  unite  and  work  jointly  in  handling 
such   grievance   tfi   its   final   conclusion. 

In  case  of  any  dispute,  between  the 
two  organizations  that  is  finally  de- 
cided in  favor  of  either  organization, 
as  against  the  contentions  of  the  other, 
or  in  case  any  General  Chairman  or 
General  Committee  fails  ct  refuses  to 
act  jointly  with  the  General  Chairman 
or  General  Committee  of  the  other  or- 
ganization, the  organization  in  whose 
favor  the  decision  i~  made  shall  not 
be  limited  in  its  jiower  tn  enforce  the 
decision  made  in  its  favor  by  the  limita- 
tions as  published. 

The  principle  «i  joint  schedules  lor 
engineers,  firemen  ami  hostlers  is  af- 
firmed, and  it  is  the  recommendatiiMi 
r.f  this  Committee  that  joint  meetings 
of  the  (iencral  ("mniittees  (^n  e\ery 
system  of  railroad  be  arranged  for  in 
future  schedule  iiegotiatifuis.  The  ptd- 
icy  of  joint  action  lierein  subscribed  to 
shall  also  ai)ply  \n  concertecl  wage 
movements. 

Durin.g  the  conference  Grand  Chief 
.St(me  assured  the  Jr.iiit  Conference  that 
the  Ilarrisburg  Conventifin  of  the 
Brotherhood  of  Locomotive  Engineers 
liad  taken  such  action  as  would  vest 
in  the  Committee  representing  the 
Brotherhood  of  l...ronioii\  c  Engineers 
complete  authority  to  place  in  effect 
any  amendments  or  changes  in  the 
laws  of  the  Brotherlior.d  of  Locomotive 


GOLD 

Car 
Heating 

Lighting 
Company 


Manulaclureri  of 

ELECTRIC, 
STEAM  AND 
HOT  WATER 
HEATING 
APPARATUS 

FOR    RAILWAY    CARS 

VENTILATORS 
FOR  PASSENGER 
AND  REFRIGER. 
ATOR     CARS 

ACETYLENE  SYSTEM 
OF     CAR    LIGHTING 


Send  for  circular  of  our  combina- 
tion PRESSURE  AND  VAPOR 
SYSTEM  OF  CAR  HEATING, 
which  system  automatically  main- 
tains about  the  same  temperature  in 
the  car  regardless  of  the  outside 
weather  conditions. 

Main    Office.  Whitehall    Building 

17   BATTERY   PLACE 

NEW    YORK 


Tiilv.  1013, 
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The  Lohmann  Company 

so    CHurcH    S-fc. 
IMENA/   YORK 


Owners  of  the 


LOHMANN 
PATENTS 

For  the 

Permanent  protection 
of  Ferric  Articles 


Mica  headlight  chimneys  are  an 
established  fact.  We  now  have  a 
new  form  of  lantern  globe  to  offer 
that  will  prove  equally  as  economi- 
cal and  efficient.  STORES  MICA 
COMPANY,  Owego,  N.  Y. 


LonJ  Distance  Telephone  15th  Season 

STOP  AT  THE 

HOTEL  PONCE  DE  LEON 

AND  ANNEX 

WHEN  AI 

ATLANTIC  CITY 

Vir^nia  Avenue  and  the  Beach 

The  Hotel  Ponce  De  Leon  is  newly 
furnished  tkroughout  with  rare  taste,  asd 
possesses  all  modern  requisites  for  con- 
venience  and  comfort   of   guests. 

Hot  and  cold  sea  water  baths. 

European   and  American    Plan, 

A  BOOKLET  will  be  gladly  furnished 
on    application. 

Rates,  running  from  $12.50  to  $30.00 
per    week,    according    to    location    of    the 

Official  Hotel  American  Motor  League 
and  the 

International  Automobile  League, 
G.ARAGE  CAPACITY,  200  MACHINES. 

For  further  information  address 

ALFRED  B.  GRINDROD 

Manager 

Atlantic  City.  N.  J. 


DUNER 
CAR    CLOSETS 

DUNER    CO. 


ASMTOIM 

POP  VALVES  AND  GAGES 

The  Quality  Good!  that  Laal 

The  AthtoD  Valre  C*. 
271  FraakliD  Str»*<.  BatteB.  Ma**. 

No.   174Marl<et  St..        Chic. kg.  III. 


Knginccri  necessary  to  cimpletc  iIk- 
foregoing  Uorlcing  .Agreement,  Grand 
Chief  Stone  assured  the  Joint  Cunfer- 
ence  that  so  far  as  the  Brotlierhood  of 
Locomotive  Engineers  were  concerned, 
all  laws  of  the  Brotherhood  of  Loco- 
motive Engineers  that  were  conliicting 
with  this  Working  .Agreement  were 
being  changed  after  ratification  by 
the  Convention  of  the  Brotherhood  oi 
Locomotive  Firemen  and  Lnsinenuii. 
which  was  held  in  Washington,  D,  C,  in 
June  1913. 

President  Carter  advised  the  Joint 
Conference  that  the  resolution  of  the 
St.  Paul  Convention  of  the  Brother- 
hood of  Locomotive  Firemen  and  En- 
ginemen  authorized  the  Committee 
representing  that  organization  to  ne- 
gotiate a  Working  Agreement,  but  if 
such  Working  Agreement  would  re- 
quire a  change  in  any  of  the  laws  or 
schedules  of  wages  and  working  condi- 
tions of  the  Brotherhood  of  Locomo- 
tive I-iremen  and  Engincmcn,  tlie 
Working  Agreements  were  nearly  all 
ratilied  by  the  Twenty-sixth  Conven- 
tion of  the  Brotherhood  of  Locomotive 
Firemen  and  Enginemen  assembled  in 
Washington,  D,  C,  in  June,  1913,  and 
it  was  with  this  understanding  that  the 
foregoing  Working  .Agreement  was 
signed  by  all  parties  tliereto. 


Train    Dispatching   with    Product   of   a 
Factory, 

Imitation  is  said  to  lie  the  greatest 
flattery.  The  railway  train  dispatcher.* 
must  be  gratified  at  imitation  of  their 
niethods  by  a  great  manufacturing  com- 
pany as  described  by  the  Miihr^iin  Miiiiii- 
iacturer  as  follows : 

I'ifteen  thousand  cars  were  liaiuileci  in 
tlic  yards  of  the  Buick  .Motor  Company, 
I  f  Pontiac,  during  the  year,  inclusive  >i 
the  thirteen  trainloads  of  Buicks  sent  to 
the  west.  Outgoing  cars  numl)ered  7.600. 
and  incoming  freight  8.000  carloads. 

'I  he  company  has  comparatively  recentl.\- 
installed  a  new  system  wherein  a 
dispatcher  is  put  in  charge  of  all  inter- 
tnctory  deliveries  by  means  oi  niiit'>rs 
limning  in  the  streets.  He  sits  all  <lay 
with  a  telephone  receiver  clamped  to  his 
car.  directing  the  drivers  from  one  loading 
elation  to  the  next.  There  are  22  moti'r 
trucks  and  ten  horse-drawn  vehicles  al- 
ways on  the  job.  and  it  is  estimated  that 
ilie  system  saves  the  company  in  the 
I'.eighborhood  of  $100,000  a  year. 

l-"our  switch  engines  are  kept  all  da.v. 
.unl  two  all  ni.ght,  shunting  cars  and  mak- 
ing up  trains  in  the  Buick  yards.  Three 
transfer  cars  are  kept  busy  at  the  iiii'lor 
I)uilding  for  loading  during  the  day,  and 
at  night  tlicy  are  rolled  up  to  the  il"ck  at 
the  assembly  plant. 

It  is  remarkalde  that  this  economical 
methoil  of  dispatching  was  not  then 
thought  of.  and  put  in  operatic 'n  before 
tliis   time- 


Practical  Piety. 
.\  Sunday  School  teacher  was  trying  to 
impress  upon  the  young  hopefuls  in  her 
class  the  necessity  for  asking  a  blessing 
before  eating.  It  was  in  Indiana  where 
the  practice  of  saying  Grace  before  meat 
is  not  widely  practiced,  "Billy,"  she 
asked  a  bright  urchin,  "What  prayer  docs 
your  father  say  before  you  cat  your 
dinner?"  "I  dun  know."  "Well,  what 
did  he  say  this  morning  before  break- 
fast?" Billy  meditated;  suddenly  he  re- 
membered and  beamed.  "He  said,  'You 
kids  go  slow  on  the  butter  now.  It's  forty 
cents  a  pound.' " 


Some  Welsh  Words. 

Welsh  is  a  marvelously  expressive 
language.  In  a  souvenir  guide  to  Carnar- 
von there  is  a  list  of  Welsh  railway  sta- 
tions with  their  English  equivalents. 
Here  are  some  of  them:  "Abergwynl"., 
entrance  to  the  place  of  bliss;  Amlwch. 
a  place  of  frequent  expansion ;  Ccfn 
Brynich,  the  back  of  the  screaking  h'll ; 
Dowlais,  the  voice  of  God.  and  Llanbister. 
the  manure  yard  road,"  There  is  also 
one  station  the  name  of  which  runs  to 
hity-eight  letters.  Its  meaning  is  merelv : 
"The  fair  church  at  the  pool  of  the  white 
seagull  near  the  alder  grove  where  tbe 
fodder  for  the  oxen  is  stored  in  the  red 
barn."  .And  surely  teetotalism  ought  to 
flnirish  m  a  country  where  beer  is  knov.n 
as  "cwrw." — The  Employes  Magaciiie. 


Not  Twins. 
Two  new  scholars  came  to  a  school  the 
other  day.  ".Are  you  brothers?"  asked 
the  teacher.  "Ves,"  answered  one  of  the 
boys,  and  as  their  ages  were  both  the 
same  the  teacher  remarked.  "Then  you 
must  be  twins?"  "No,"  said  the  lioy. 
The  teacher,  after  a  minute's  thought, 
said,  "Well,  if  you  are  brothers,  and  both 
the  same  age.  I'll  admit  you  are  more 
clever  than  I  am  if  you  can  prove  that 
you  are  not  twins."  "No,"  said  the  \vty. 
"we're  not  twins.  We're  triplets,  but  the 
other  one  died." 


Too  Clo.se  a  Fit.— Xr.  McGuirc  (to 
hospital  attendant  I — "Pbwat  diil  ye  say 
the  docther's  name  was  ?" 

"Dr.  Kilpatrick." 

"Thnt  settles  it,  .\.i  docther  \\id  thot 
cognomen  will  git  a  chance  to  operate  on 
me — not  if  I  know  it  I  ' 

"Why  not  ?" 

"Well,  vez  see.  niv  name's  Patrick." 


Nautical  Notes —Mrs.  V:ilii— super- 
ciliously— My  husband  lias  a  beautiful 
yacht.  I  d-ri't  suppose  >''ur  Iiu^'o.-ind  can 
afford  such  a  luxury,  yet? 

Mrs.  Nadu  —No,  the  I'<=t  lie  ran  do  is 
to  hold  till  nioftcage  oi:  the  one  your 
husband  lias. 
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The   Commerce   Court. 

We  have  repeatedly  commented  upon 
the  action  of  the  Commerce  Court  in 
standing  out  against  unfair  action  of  the 
Interstate  Commerce  Commission.  Its 
fairness  has  brought  enmity  to  the  Com- 
merce Court  and  an  underhand  attempt 
is  made  to  put  an  end  to  its  usefulness. 
A  recent  issue  of  the  New  York  Times 
says : 

The  Merchants'  Association  has  passed 
a  formal  protest  against  the  abolition  of 
the  Commerce  Court,  whose  activities 
will  cease  with  the  financial  year  unless 
provision  is  made  for  its  expenses.  This 
is  another  case  of  sneak  legislation.  A 
court  once  created  lives  until  its  exist- 
ence is  lawfully  ended.  The  Commerce 
Court  is  not  disestablished,  but  the  pay- 
ment of  its  bills  is  stopped,  and  this  is 
done  by  a  "rider." 

The  appeal  is  made  in  the  interest  of 
the  shippers,  who  have  no  other  means 
of  relief  from  a  negative  or  adverse  de- 
cision of  the  Interstate  Commerce  Com- 
mission. The  interest  of  the  railways  is 
the  same  as  of  the  shippers,  for  no  party 
to  a  litigation  benefits  or  has  a  right  to 
benefit  by  impediments  to  decisions  of 
disputes  on  the  merits.  Doubts  and  de- 
lays rival  injustice  in  embarrassing  busi- 
ness. The  Commerce  Court  has  done 
what  was  expected  of  it  in  simplifying 
and  hastening  procedure.  Its  abolition 
would  benefit  no  deserving  interest.  And 
the  manner  of  its  abolition  is  an  insult 
to  all  courts,  any  of  which  may  stand 
next  in  line  for  similar  starvation. 


Hay-Budden  Anvils. 

The  Hay-Budden  Manufacturing  Com- 
pany, 254  No.  Henry  street,  Brooklyn, 
X.  Y.,  who  had  the  enterprise  to  begin 
the  manufacture  of  anvils  in  America, 
and  competed  successfully  with  the  low- 
paid  labor  of  Europe,  continue  to  add  to 
the  popularity  of  their  products  and  have 
not  only  driven  out  the  foreign  manufac- 
turers but  continue  to  enjoy  a  long  lead 
ahead  of  the  imitators  that  have  arisen 
in  America  to  contest  with  them  in  their 
specialties.  The  marked  success  of  this 
enterprising  firm  did  not  come  to  them 
ever  night.  Their  success  has  been  largely 
owing  to  their  own  inventive  genius, 
coupled  with  a  generous  treatment  to  their 
skilled  workmen.  Recent  marked  im- 
provements in  their  extensive  plant  en- 
able them  to  produce  anvils  of  a  solid 
forged  steel  top  which,  welded  to  a  solid 
forged  base,  makes  the  anvil  entirely 
solid,  and  completely  avoids  the  possibility 
of  loose  faces  or  other  familiar  defects 
peculiar  to  the  primitive  methods  of  anvil 
manufacture.  In  addition  to  their  com- 
manding American  trade  the  company  is 
now  successfully  competing  with  foreign 
manufacturers  in  foreign  countries.  It 
may  be  added  that  wherever  the  Hay- 
Budden  anvils  are  introduced,  their  su- 
periority is  immediately  apparent.  In 
addition  to  being  the  first  in  America  they 
are  the  best. 


Calling  the  Engineer  Engme  Driver. 

Ib  commenting  upon  the  disastrous  col- 
lision that  happened  on  the  New  York, 
New  Haven  &  Hartford  railroad  last 
month,  nearly  all  the  New  York  papers 
termed  the  man  who  ran  the  engine  the 
"engine  driver."  That  is  the  term  used 
•in  Great  Britain  for  the  locomotive  engi- 
neer, but  it  does  not  belong  to  American 
railroad  nomenclature.  No  railroad  com- 
pany in  the  United  States  has  on  its  roll 
of  employees  a  person  called  an  "engine 
driver."  To  us  it  seems  that  the  practice 
of  calling  the  locomotive  engineer  an  en- 
gine driver  is  a  piece  of  silly  imitation  of 
English  as  it  is  spoken  in  the  British  Isles. 


Iron  and  Steel  Industries  In  Germany. 
We  have  received  from  an  occasional 
correspondent,  Paul  Wencr,  consulting 
engineer,  Dusscldorf,  Germany,  a  circular 
intimating  that  Mr.  Wener  carries  on  a 
consulting  engineer's  office  which  furnishes 
reports  on  all  matters  relating  to  the  iron 
and  steel  industry,  mining,  waterworks, 
electrical  installations,  etc. 

All  communications  in  regard  to  these 
industries  directed  to  Mr.  Wener  will 
receive   prompt    and    courteous    attention. 


United    States     Service     Positions    for 
Railway  Men. 

We  have  received  from  Mr.  John  Mc- 
Ilhenny,  acting  president  of  the  United 
States  Civil  Service  Commission  at  Wasli- 
ington,  D.  C,  a  list  of  papers  giving  par- 
ticulars of  examinations  for  men  seeking 
to  enter  the  government  service.  Those 
wishing  to  compete  for  the  places  should 
apply  to  the  United  States  Civil  Service 
Commission,  Washington,  D.  C,  for  Form 
2039.  The  examinations  will  be  held  on 
or  before  July  21,  1913. 

-Applications  for  forms  should  be  sent 
in  at  least  one  week  before  examination. 

Examinatkjn.  Salary. 

.Senior    structural    draftsman $1,800  to  $4,000 

Senior   mechanical   engineer 1,800  to  4,800 

Senior   railway  signal   engineer..  1,800  to  4,800 

Senior  electrical   engineer 1,800  to  4,800 

Senior    inspector    of    car    equip- 

ment    1,800  to  3,600 

Senior  civil  engineer 1,800  to  4,80» 

Senior  inspector  of  motive  power  1.800  to  3,600 

Senior  architect    1 .800   to  4.800 

.\rchitect    1,080  to  1,500 

Inspector   of  motive  power 1,200  to  1,500 

Civil    engineer    720  to  1,500 

Inspector    of   car   equipment 1,200  to  1,500 

Electrical   engineer    1.080  to  1,500 

Railwav    signal    engineer 1,080  to  1.500 

Mechanical    engineer     1.080  to  1,500 

Structural    engineer    1,080  to  1,500 

Necessary  expenses  when  abstnt  from 
headquarters  in  the  discharge  of  official 
duties  will  be  allowed. 

Positions  for  which  the  salaries  are 
$1.S00  or  more  do  not  require  the  ap- 
plicants to  assemble  at  any  place  for  ex- 
aisination. 


PHOTOGRAPHS 
OF  LOCOMOTIVES 

in  4  X  S  and  8  x  10  size 

Prices,  Unmounted,  10c.  and  35c 
Mounted,      15c.    "    50c 

Send   for   List. 

HUGH  G.  BOUTELL 

1724  Lamont  St.      WASHINGTON,  D.  C. 


Nichols  Transfer  Tables 
Turntable  Tractors 

GEO.  P.  NICHOLS  &.  BRO. 

1090  Old  Colony  Bldg.  CHICAGO 


The 

Continental  Hotel 

Chestnut  Street  Corner  of  Ninth. 

PHILADELPHIA 

Remodeled  Refurnished, 
400  Rooms. 
200  With  Bath. 

Rates  $1.50  to  $5.00 
European  Plan. 

The  Best  Cafe  in  the  City. 

Frank  Kimble. 
Manager. 


Positions  Open  and  Wanted 


NEW  YORK  REPRESENTATIVE.— An 
experienced  man  of  wide  acquaintance 
would  represent  a  reliable  concern  in  the 
Eastern  territory.  C»n  handle  a  New  York 
office  in  all  details  inclviding  exporting. 
Address  "Representative,"  care  Railway 
AND  Locomotive  Engineering. 

^ANTED^ 


experienced     ftian     for 
work   by   railway  com- 
pany.     Railway    experience    not    necessary. 


and  water  piping  requii 


of  pumps 
Technical  train- 
will  be  largely 
outside  the  office.  Address  L.  F.  C,  care 
of   Railway   &   Locomotive   Engineejing. 

MECHANICAL  ENGINEER  —  General 
Designer,  jiractical  all-around  railroad 
and  shop  experience,  wishes  position  as 
Master  Mechanic  or  Superintendent:  able 
to  take  charge  of  any  work.  .\ble  organ- 
izer. Excellent  references.  Experience  in 
Mexico  and  South  American  Republics. 
United  States  preferred.  .\ddres5  R.  S., 
care  of   Railway   &   Locomotive  Enginem- 

ING. 
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On  the  Mobile  ®  Ohio  Railroad 


has   bcc-n   plicnomciial.     Scicntitic   investi- 
gation    and     experiment     have     denion- 


'J'he  left  or  eastern  hank  of  tlie  Mis 
sissippi  river  has,  during  the  present  cen 
tury.  become  the  most  higlily  favorec 
portion  of  America  in  the  matter  of  rail 
way  communication.     Several  causes  have     in  one  season,  and  all  of  them  equal  to 


iransformed   into  the   richest   fruit   grow- 
ing  regions   oi   America.     The   buildings 


trated   the  fact  that  two  or  three  crops     that   are   springing   up   everywhere,   espe- 
may   he  gathered   from  the   same  ground     cially  the  luxuriant  homes  of  the  settlers. 


.are    in    sharp    contrast    to    those    of    the 
led  to  this,  among  which  are  the  amaz-     the   best    in    less    favored    regions    where     Xorthern     and     Western     farmer.      The 


ing    richness   of  the   soil,    which   together     one  crop   is  gratefully  receivec 
with    the    almost    unl)rol<en.    or.    at    most 


luxuriant  wealth  of  foliage  bearing  trees 


The    Mobile   and    Ohio    railroad    passes     peculiar   to   the   .South   nnH    S">!ihwpst   i' 


•miC  .MOKII.K  .>i  dlllii   KAII.UD.M)  CROSSI.M;    IHI-;  .\I.I')  l'.\SS   till. I..  II.I.I.MJI.S. 

slightly    undulating   surface    of   the    land,  tlirough   this   highly   favored    region,   and  utilized   in   the  vicinity   of  the   rcsi.Unces 

render  it  peculiarly  adaptal>lc  to  railroad  the    enterprising    management    has    been  of     the     settlers     and     present     a     most 

construction.      While    the    wealth    of    the  quick    to    prepare    every    availaljle    means  picturesque  and   inviting  aspect. 

soil  was  generally  known  for  many  years,  to  inform  the  general  public  "i  the  agri-  The    Mobile   &    Ohio    railroad    has    set 

it    was   only    recently   that    the    introduc-  cultural    and    other    advantages    that    are  the     pace     in     elegant     and     cominodious 

tion    of    a    large    number    nt    plants    and  placed   within   easy   reach.     Tlie   result   is  architectural   construction.     Tlie   terminal 

shrubs  and  trees  hitherto  unknown  in  the  that    large    tracts    of    land    f'lrmerly    of  ni   Mobile,  while  not  as  l.irgc  as  some  of 

region   were  introduced,   and   the   success  little  or  no  value  are  now  being   rapidly  the    more    recent    terminal    structures    in 
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the  North,  is  in  point  of  elegance  equal 
to  the  best.  The  same  may  be  said  of 
the  terminal  at  St.  Louis,  Mo.,  and  it 
may  be  stated  that  on  leaving  St.  Louis 
the  line  parallels  the  Mississippi  river 
to  the  northern  boundry  of  Tennessee 
from  which  point  it  bears  away  to  the 
southwest  and  enters  Missi.ssippi  well  to- 
ward its  northeast  corner,  after  running 
through  the  general  farming  and  fruit 
districts  of  Southern  Illinois,  Western 
Kentucky  and  Western  Tennessee,  with 
their  fertile  clay-loam  soils  and  river 
bottomlands  and  penetrating  good  wheat, 
corn  and  grass  lands,  important  truck- 
ing sections  and  good  stockraising  dis- 
tricts. 

.\fter  reaching  Mississippi  the  Mobile 
&  Ohio  for  nearly  thirty  miles  runs 
along  the  border  line  of  what  is  known 
as  the  Northeast  Highlands  and  North- 
east Prairie  sections  and  then  fairly 
bisects  tlie  well-known  Alississippi  Black 
Soil  Belt,  so  called  by  reason  of  the  deep 
black  loam  soil,  for  more  than  a  hundred 
miles  before  reaching  the  Flatwoods  Belt. 
a  section  in  which  the  soil  is  for  the  most 
part  a  heavy  stiff  clay,  containing  a  con- 
siderable percentage  of  lime  and  which 
is  about  twelve  miles  in  width.  For  more 
than  forty  miles  the  Shortleaf  Pine 
Region  is  then  traversed,  following  which 
is  the  central  Prairie  Belt — some  twenty 
miles  across^-before  the  Long  Leaf  Pine 
Belt  is  entered  upon,  shortly  before  the 
-Alabama  State  line  is  crossed  si.xty  miles 
above  Mobile. 

The  Montgomery  division  of  the 
Mobile  &  Ohio  strikes  northeast  from 
.■\rtesia  to  Columbus,  Mississippi,  through 
the  prairie  belt  and  then  diverges  to 
the  southeast,  touching  the  great  iron  and 
coal  belt  of  .-\labama  and  reaching  Mont- 
gomery, the  capital  of  the  State,  and  the 
center  of  a  prosperous  agricultural  com- 
munity. Several  other  shorter  brandies 
of  the  road  reach  into  rich  sections  along 
the  line,  affording  transportation  to  the 
farmers,  truckers,  fruit  growers  and 
manufacturing  i)lants. 

That  section  of  the  .State  of  Illinnis 
traversed  by  the  Mobile  &  Ohio  is  a 
prosperous  and  well  developed  farming 
region.  It  is  chiefly  a  grain  and  stock 
country,  with  considerable  dairy  interests, 
and  a  very  well-known  apple  district.  In 
the  fruit  district,  a  spur  of  tlie  Ozark 
gives  an  elevation  sufficient  to  render  a 
good  apple  climate,  and  there  arc  tracts 
of  excellent  fruit  soils.  These  soils  arc 
the  prevailing  dark  loam  type,  rich  in 
potash  and  iron,  and  large  yiilds  of  ap- 
ples are  produced.  Considerable-  orchard 
devclrppmenl  extends  as  far  south  as 
Joneslioro  and  a  large  quantity  i.f  fruit 
is  shipped  annually. 

.■\s  an  illustration  of  the  >renery 
thriiugh  which  the  road  passes  in  Illinois 
the  acconi])anyin,g  illustration  furnishes 
a   typical    scene   which    has   been    ■itlectcl 


as  it  is  the  highest  elevation  in  Illinois 
where  there  are  many  heavy  grades  and 
deep  cuts  over  what  is  known  as  Alto 
Pass  Hill,  and  is  the  only  part  of  the 
road  necessitating  double  heading  pas- 
senger as  well  as  freight  trains. 


Railway  Master  Mechanics'  Committee. 

The  executive  committee  of  the  Rail- 
way Master  Mechanics'  .Association  met 
in  Chicago  .July  8  and  arranged  the  busi- 
ness for  the  coming  year,  selecting  the 
committees  to  do  the  w-ork  of  investiga- 
tion. There  were  present  D.  R.  McBain, 
E.  F.  Gaines.  E.  \V.  Pratt.  Wm.  Schlafge, 
.-\ngus  Sinclair.  D.  F.  Crawford.  C.  F. 
Giles  and   W.   J.  Tollerton. 

.\  new  feature  of  the  Executive  Com- 
mittee work  this  year  has  been  the  formu- 
lating of  elaborate  instructions  regarding 
the  preparation  of  reports  of  committees. 
We  do  not  have  space  for  all  the  instruc- 
tions at  present,  but  we  submit  that  relat- 
ing to  drawings  because  it  applies  to 
every  writer  who  sends  illustrated  articles 
to  our  pages.     It  reads : 


.•Ml  drawings  should  be  in  Iilack  ink.  on 
white  paper  or  cloth,  lllack  dimension 
lines  are  preferable  to  red. 

Condense  all  drawings  as  much  as  po«- 
sible.  that  is,  do  not  have  your  figures 
scattered  over  any  larger  area  than  abso- 
lutely necessary.  .After  this  is  done,  get 
the  index  or  keys  (such  as  Sheet  I  or 
Sheet  K)  up  close  to  the  drawing  to  come 
inside  a  rectangle  bounding  the  whole. 
.A  border  line  is  not  necessary. 

-Always  rememlier  that  your  drawings 
are  reduced  in  the  engraving  and  there- 
fore must  be  kept  clean  and  open,  with 
all  figures  (letters  and  numerals')  clean, 
clear  and  large.  To  illustrate,  if  you 
make  a  drawing  20  inclics  high,  it  must 
be  reduced  to  7  indies  at  least.  Suppose 
you  make  the  numerals  in  your  fractions 
.i/,i2  inch  liigh.  which  is  fairly  large  in 
the  drawing,  it  follows  in  tlie  engraving 
that  they  will  be  practically  1/30  inch 
Iil.gh  in  the  cut.  which  is  far  too  small  to 
be  readable.  Eitlier  make  your  numerals 
.  large  or  reduce  tlie  scale  of  the  draw- 
ing, keeping  numerals  same  size.  Do 
■  IS  little  shading  as  possible:  you  will 
SI  e  tlie  need  of  tliis  on  account  of  the 
ccMidensing  effect  of  the  reduction. 

Do  not  send  in  blue  prints:  send  the 
original  tracing  if  possible.  The  reason 
fur  this  is  that  blue  has  practically  no 
active  value,  and  the  prints  must  be  put 
througli  a  costly  n-c.iliriug  process,  or, 
in  the  majority  of  cases,  retraced.  Your 
tracings  arc  not  injured  by  the  engraver, 
but  if  for  any  reason  they  can  not  be 
furnished,  use  black  printing-paper,  mak- 
ing lirst  a  black-[)rint  (really  a  negative), 
then  from  this  a  positive,  or  a  print  with 
black  lines  on   white  paper.     .Any  concern 


selling    draftsmen's    supplies    can    furnish 
this  paper  with  directions  for  use. 

In  charts,  graphics,  etc..  on  cross-sec- 
tion paper,  use  a  black  printed  paper  if 
possible  to  get  it :  failing  this,  it  is  better 
to  draw  the  whole  for  the  sake  of  clear- 
ness and  accuracy. 

Do  not  have  any  pencil  marks  in  your 
drawings  or  tracings ;  they  practically 
ruin  it  for  the  purpose  of  inaking  an  en- 
graving. If  you  must  shade,  do  it  with 
India  ink  and  keep  it  open  or  make  it 
solid  as  the  case  requires. 

Waterproof  ink  is  always  preferable,  as 
the    drawing    gets    considerable    handling. 
Jos.   W.   Taylor, 

Secretary. 


Smoke  Nuisance  from  Roundhouses. 
There  is  little  excuse  for  dense  smoke 
arising  out  of  the  operation  of  stationary- 
plants,  as  this  can  be  overcome  by  the  use 
of  mechanical  stokers  using  a  fuel  adapta- 
ble to  the  class  of  work  required.  In  the 
case  of  roundhouses,  however,  some  al- 
lowance must  be  made,  as  the  dense 
smoke  is  formed  by  the  lighting  of  fires 
and  by  the  .banked  fires  of  standing  en- 
gines. The  nuisance  resulting  is  consid- 
erable for  two  reasons. 

1.  Roundhouses  are  generally  situated 
within  the  city  limits  and  near  residential 
districts. 

2.  The  ordinary  arrangement  is  to  dis- 
charge the  smoke  from  the  roundhouse 
by  short  stacks.  In  this  way  the  smoke 
is  more  liable  to  be  a  nuisance  than  when 
discharged  from  a  tall  chimney. 

The  following  method  of  smoke  elim- 
ination has  Iieen  used  successfully  at  a 
30-stall  engine  house  situated  in  a  resi- 
dential district  of  Chicago.  The  smoke 
from  the  stacks  is  drawn  into  a  main  flue 
by  means  of  exhausters  and  discharged 
into  a  series  of  washeries,  the  number  de- 
pending upon  the  amount  of  smoke  to  be 
treated.  Live  steam  is  also  added  between 
the  flue  and  the  wasliery.  In  washing, 
the  smoke  is  passed  through  water  under 
a  head  of  about  one  inch :  this  being  done 
in  two  similar  compartments  in  series.  It 
is  estimated  that  the  process  will  remove 
l^ractically  all  the  consumed  carbon  and 
"5  per  cent,  of  the  acids  and  gases. 


Electric    Train    Stop. 

Mr.  .\.  j.  Kloneck.  New  York,  has  in- 
vented a  device  that  is  claimed  to  be  a 
marked  improvement  in  electric  train 
stops,  and  provides  means  for  the  auto- 
matic application  of  semaphores  and  train 
stops  as  well  as  for  distant  signals  fnr  .i 
single  or  double  track,  and  also  provides 
means  for  locking  the  device  in  the  brake 
position  until  the  train  has  been  brought 
to  a  stop  in  a  predetermined  number  of 
miles  per  hour.  .\n  early  trial  of  the 
device  mav  be  looked   for. 
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On  the  Greater  Galveston  Causeway 


The  accompanying  illustration  shows 
a  partial  view  of  the  Greater  Galveston 
Causeway,  the  construction  of  which  was 
begun  in  September,  1909,  and  has  now 
been  in  complete  and  successful  operation 
for  nearly  two  years.  A  locomotive  and 
train  of  the  International  &  Great  North- 
ern Raihvay  Company  is  shown  crossing 
the  causeway.  The  structure  cost  over 
one  and  a  half  million  dollars.  The  height 
of  the  roadway  is  16  ft.  above  the  aver- 
age low  tide.  The  total  length  of  the 
structure  is  10,642  ft.,  or  a  little  over 
two  miles.  The  great  work  is  divided 
into  four  sections,  in  which  there  are 
2,000  ft.  of  unprotected  roadway;  6,183J4 
ft.  of  protected  roadway ;  arch  bridge, 
2,3585^  ft.,  and  lift  bridge,  100  ft. 

The  protected  roadway  portion  has  a 
total  width  of  119  ft.,  carrying  40  ft.  of 
county  road ;  29  ft.  for  a  double  track 
for  interurban  car  traffic ;  50  ft.  for 
double  track  steam  railwav  and  rnom  for 


in  the  Galveston  flood  the  approaches 
across  the  bay  to  the  city  were  almost 
totally  destroyed.  It  is  to  be  hoped  that 
the  rejuvenated  city  will  never  see  such 
another  calamity,  but  as  far  as  the  new 
causeway  is  concerned,  it  has  been  built 
with  a  view  to  meet  any  war  of  the  ele- 
ments that  may  arise. 

.\part  from  the  purely  local  traffic, 
which  is  conducted  largely  by  electric 
cars  as  shown  in  the  illustration,  the 
causeway  is  the  entrance  proper  of  the 
International  &  Great  Northern  railway. 
Recent  additions  to  this  railway  have 
greatly  increased  the  traffic.  The  road 
now  extends  to  over  1,100  miles,  with  180 
locomotives  and  1,250  cars.  It  connects 
with  the  Mexican  National  at  Laredo. 
Tex.,  and  extends  in  a  nearly  straight 
northeastern  line  through  a  rich  country 
to  Long\iew,  Tex.,  where  it  connects  with 
the  Texas  &  Pacific.  On  the  Gulf  of 
Mcxicn  there  is  besides  the  main  line  run- 


Muscular  and  Horse  Power. 
Glibly  as  every  one  now  talks  of  horse- 
power there  are  few  things  concerning 
which  the  average  man  knows  so  very  lit- 
tle as  he  docs  of  what  strength  the  hu- 
man or  the  animal  is  capable  of  exerting. 
Some  idea  of  this  has  cumc  to  light 
through  a  series  of  interesting  tests  re- 
cently made  to  determine  the  respective 
pulling  power  of  horses,  men  and  elc- 
l.hants.  Two  horses  weighing  1,600 
pounds  each,  together  pulled  3,750  pounds 
or  550  pounds  more  than  their  combined 
"eight.  One  elephant  weighing  12,000 
pounds  pulled  8,750  pounds  or  3,250  less 
than  its  weight.  Fifty  men,  aggregating 
7.500  pounds  in  weight,  pulled  8.750 
pounds,  or  just  as  much  as  the  single  ele- 
phant; but,  like  the  horses,  they  pulled 
more  than  their  own  weight.  One  hun- 
dred men  pulled  12,000  pounds.  It  may 
be  added  that  when  insects  are  tested  in 
regard  to  their  capacity  for  pulling,  ants 
are  said  lo  be  able  to  pull  many  times 
their    own    wcit:ht. 
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a  third  track.  There  is  also  20  ft.  6  ins. 
of  a  concrete  slope  on  one  side,  and  14  ft. 
6  ins.  concrete  slope  on  the  other  side. 
The  arch  bridge  portion  has  a  width  of 
66  ft.,  carrying  22  ft.  for  county  roadway ; 
15  ft.  for  single  track  interurban,  and  29 
ft  for  double  steam  raihvay  track.  The 
bridge  portion  consists  of  28  arches,  witli 
spans  extending  to  70  ft.,  with  11  ft.  9  ins. 
rise.  The  foundations  for  the  arches 
vary  from  11  ft.  to  16  ft.  below  the  bottom 
of  the  bay.  A  rolling  lift  bridge  is  pro- 
vided, having  a  width  of  52  ft.  6  ins., 
carrying  23  ft.  for  coimty  road  and  in- 
terurban track,  and  29  ft.  6  ins.  for  double 
steam  railway  track.  The  causeway  has 
two  lines  of  hand  railing  3  ft.  high,  on 
both  sides  of  the  county  roadway. 

The  structure  extends  about  three  quar- 
ters of  a  mile  beyond  the  right  of  the 
point  shown  in  the  illustration.  The  lift 
bridge  is  in  the  center  of  the  causeway, 
and  works  with  a  degree  of  smoothness 
and  exactness  that  leaves  nothing  further 
to  be  desired.     It  will  be  remembered  that 


ning  from  Galveston,  a  connection  starting 
from  a  point  further  down  the  coast  at 
\'elasco,  and  joining  the  main  line  at 
Houston.  The  line  from  Laredo  and  the 
line  from  Galveston  crosses  each  otlier  at 
N'alley  Junction,  Tex.,  a  large  and  grow- 
ing railway  center 

The  region  traversed  by  the  growing 
railway  is  said  to  be  the  land  of  everlast- 
ing sunshine,  but  the  rainfall  is  sufficient 
to  make  it,  more  properly  speaking,  the 
land  of  eternal  spring.  The  district  is 
coming  into  great  favor  as  a  winter  resort 
for  northern  tourists,  and  coincidcntly 
the  railroad  is  rising  to  the  occasion  and 
the  equipment  is  excellent.  It  is  the 
quickest  and  most  direct  route  lor  traffic 
lietween  St.  Louis  and  all  points  north 
and  east,  and  to  Texas  and  Mexico,  and 
is  rapidly  coming  into  marked  prominence 
as  an  important  link  in  the  network  of 
railways  that  has  opened  up  the  wealth  of 
tlie  rich  Southwest.  The  last  season  was 
the  most  prosperous  in  the  history  of  the 
enterprising   railway. 


Canadian  Northern. 
The  Canadian  Northern  has  asked  for 
lenders  for  a  new  brick  and  stone  station 
to  be  erected  at  South  Edmonton,  Alta.. 
to  cost  $40,000.  This  road  has  also  plans 
for  the  immediate  construction  of  a  15- 
stall  roundhouse  and  repair  shi^ps  at 
Ridcau  Junction,  Ont..  where  the  Trans- 
continental, Toronli>  ai  d  Montreal  lines 
of  the  railwav  converge. 


Canadian    Pacific. 

The  Canadian  Pacitic,  it  is  reported, 
has  let  a  contract  to  Foley  Bros.,  Welch 
&  Stewart.  W'innipe.g.  Man,,  lor  con- 
structing the  5-milc  double  track  tunnel 
in  the  Selkirk  mountains,  on  the  Moun- 
tain subdivision.  Work  on  the  tunnel 
will  be  started  at  once,  and  it  is  estimated 
that  it  will  take  about  three  and  a  half 
years  to  complete  this  iinproicnicnt.  The 
work  will  continue  all  the  year,  as  excel- 
lent accommodations  arc  made  for 
uorkmen 
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General  Correspondence 


Walschaerts  Valve  Gear. 

Editiir  : 

Articles  liave  been  published  in  a 
contemporary  on  the  "Walschaerts  Valve 
Gear"  describing  tlie  construction  and 
principles  of  operation,  and  giving  rea- 
sons for  some  of  the  peculiarities  in 
construction. 

These  articles  did  not  conform  to 
ideas  set  forth  by  some  of  the  leading 
authorities  on  valve  motion,  and  to  me 
seemed  to  be  very  misleading  to  the  ma- 
jority of  men  preparing  for  promotion, 
where  a  knowledge  of  this  valve  .gear 
was  necessary.  Note  this  quotation 
from  the  answer:  "In  the  first  place, 
the  angularity  of  the  main  rod  does  not 
affect  the  travel  of  the  valve,  but  the 
travel  of  the  valve  must  be  changed  in 
order  to   overcunic  the  angularitv  of  the 


the  front  center,  and  the  valve  would  be 
traveling  mucli  faster,  in  comparison  with 
tlie  piston  speed,  than  the  piston,  during 
the  time  the  crank  was  moving  from  the 
back  center  to  the  top  or  bottom  quarter, 
or  from  either  quarter  to  the  back  center, 
the  inevitable  result  being  an  improper 
distribution  and  expansion  o(  the  steam. 
We  have  always  been  led  to  believe 
through  information  acquired  by  study- 
ing the  best  authorities  on  valve  motion, 
and  instructions  given  by  those  versed  in 
the  proper  methods  of  construction  and 
application  of  tlie  different  valve  gears, 
that  to  overcome  tliis  evil  condition,  and 
overcome  or  ehiiiiiiatc  (.sn  far  as  is  pos- 
sible) the  effect  of  the  angularity  of  the 
main  rod,  causing  the  valve  to  increase 
and  diminish  its  speed  to  harmonize  with 
llie   variable   speeds  cif  the   i)iston   during 


inating  the  effect  of  the  angularity  of  the 
main   rod. 

We  would  also  like  to  have  the  au- 
thority quoted  and  convincing  reasons 
given,  for  the  statement  that  the  link  foot 
has  anything  to  do  with  the  elimination 
of  the  evils  caused  by  the  angularity  of 
the  main  md,  because  such  authorities  as 
Wood,  1-iirney,  Kennedy,  Halsey  and 
others  whose  writings  are  conceded  the 
best  on  the  subject  of  valve  motion,  have 
given  us  to  understand  that  Egide  Wal- 
schaerts' original  design  for  his  valve 
motion  called  for  the  connection  between 
eccentric  rod  and  link  to  lie  made  on  the 
center  line  of  motion,  tu  obviate  possible 
evils  resulting  from  the  angularity  of  the 
eccentric  rod.  One  good  authority  says: 
'The  variable  movement  of  the  cross- 
head — that    is.    the    varialile    speed    while 


WAI 


main  md"  and  the  statenn-nt  is  made  tliat 
tlie  link  f<jot  lieing  extend<d  ..r  bent  liack 
from  the  lower  extremity  nf  tlie  link, 
changes  the  travel  of  the  valve  and  ovcr- 
c.nies  the  effect  of  tlie  angularity  of  tlie 
m:un   rod. 

We  will  admit  th:it  tin-  angularity  of 
tiie  main  rod  does  no:  affect  the  travel 
of  the  valve,  but  on  account  of  this  angu- 
larity of  the  main  rod  affecting  the  travel 
of  tlie  piston  as  it  does,  were  no  otlier 
iiilluence  broiigllt  to  bear  on  the  niove- 
nient  of  the  valve,  tlie  vai\e  woul<l  not  be 
traveling  in  harmony  with  ilie  piston,  or 
perha[]S  a  lietter  way  to  put  it,  would  be 
to  say.  tliat  tlie  valve  woul'l  be  traveling 
much  slower  (comparativrl\  speaking) 
ihan  the  piston  during  the  t:nir  the  crank 
was  moving  from  the  froi,'  renter  to 
■itlur   quarter   or    from   eitlu :    '|n:irler   to 


its  stroke,  that  in  the  "St 
gear."  tlie  link  is  sus]irn(ie 
the  center  line  of  the  link, 
authorities  inform  us  tliat 
srhacrts  valve  gear"  tlie 
angularity  of  the  main  n 
overcome  and  the  valve  ca 
ill  iierfect  iKirniony  will 
through  liaving  the  coiuuc 
tween  piston  (crossliead)  a 
tile  comliinatioii  (lap  and 
wliich.  fukruiiu<l  on  the  rai 
the  valve  sulhcieiitl>  under 
the  piston,  to  not  .,nly  get 
the  way  for  tlie  admission 
desired  lead  at  l)iginniiig 
also  harmonizes  tlie  tr;ivel 
with  the  travel  of  the  jiisl 
ailmissioii.  cut-off.  expansic 
;il   tile  proper  intrr\a1s.  .iiirj 


plienson  valve  making  its  full  stroke,  caused  by  the 
(1  to  one  side  angularity  of  llie  main  ccmnecting  rod.  is 
and  the  same  transmitted  tii  the  valve  through  the 
in  the  "Wal-  combination  (hip  ami  lead)  lever,  thus, 
effect  of  the  when  the  movement  of  the  piston  is  ac- 
ini is  entirely  celerated  or  retarded,  a  like  effect  is  pro- 
.used  to  travel  diked  on  the  valve,  this  tends  to  neutra- 
1  the  piston.  lize  tlie  errors  in  the  events  of  the 
tiou    made   be-  stroke." 

lid  \alve.  willi  A    statenuiit    lias    also    been    made    that 

lead)     lever.  "To   e(|iialize    the   exp.uisioii    of   steam    in 

lius  b.ir.  i>laces  both  ends  of  the  cxhiider.  tile  link   saddle 

the  control  of  stud    is   set    back   of   the   link    center    witli 

the  lap  out  of  the   .^teplieiison   gear,   and    willi   the    Wal- 

and   give   the  scliaerts    gear    the    link    f.iot.    that    is,    tlie 

of   stroke,    but  point  where  tlie  eccentric  rod  connects  to 

of   the   valve  the  link,  is  set  back  of  link  center." 

on.  giving  the  A  study  of  the  best  authorities  on  valve 

in   and   release  nioticm   h;is   taught    us   to   know   that   tlie 

entirelv  elini-  Walscli.aerts  link  is  suspended  at  its  exact 
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center,  vertical  and  horizontal,  and  that 
the  only  purpose  in  extending  the  link 
foot  down  from  lower  head  of  link,  is  to 
make  the  connection  between  eccentric 
rod  and  link  as  nearly  on  the  center  line 
of  motion  as  possible,  in  that  manner 
reducing  the  angularity  of  the  eccentric 
rod  and  its  resulting  evils,  and  the  shape 
of  the  link  foot,  so  far  as  concerns  its 
extension  back  of  the  link  center,  is 
merely  a  convenience  which  makes  the 
eccentric  rod  connection  better  and  re- 
quiring a  much  shorter  eccentric  rod, 
than  would  be  necessary  were  the  link 
extended  low  enough  to  meet  require- 
ments in  a  direct  line  from  its  lower 
head,  and  by  having  a  shorter  rod  tlie 
necessary  strength  is  had  with  a  mini- 
mum weight  of  material,  furthermore  the 
construction  of  many  engines  with  the 
link  suspended  closely  to  the  guide  yoke 
necessitates  this  backward  slope  of  the 
link  foot  for  clearance  if  for  no  other 
reason. 

It  stands  to  reason  that  one  end  of  the 
Imk  slot  must  travel  as  far  each  way 
from  its  position  when  vertical,  as  the 
other  end  does,  and  the  eccentric  through 
its  connecting  rod  must  cause  this  move- 
ment of  the  link,  and  the  eccentric 
rod  must  be  of  tlie  proper  length  and 
the  eccentric  in  the  proper  position,  to 
place  the  link  vertical  when  the  crank  is 
on  either  quarter,  so  what  matters  it  if 
the  link  foot  be  sloped  ahead  of  the  link 
or  in  a  straight  line  down  from  link  or 
sloped  back  as  is  the  present  manner  of 
construction,  so  long  as  the  necessary 
weight  of  material  is  added  to  give  the 
strength  and  avoid  vibration  in  the  longer 
rod  made  necessary  by  the  distance  be- 
tween points  of  connection,  to  get  the 
results  in  the  movements  above  and  be- 
low the  trunnion  centers? 

Quoting  an  authority  on  valve  gear>. 
By  looking  at  the  Walschaerts  valve  gear 
it  will  be  noticed  that  the  position  of  the 
link  is  rather  high  in  relation  to  the  cen- 
ter of  the  main  axle.  Thus  if  the  eccen- 
tric rod  were  connected  directly  to  the 
bottom  of  the  link,  the  rod  would  make 
a  much  greater  angle  with  a  line  drawn 
through  the  axle  centers  when  the  eccen- 
tric was  on  the  bottom  quarter  than  it 
would  when  the  eccentric  was  on  the  top 
quarter;  in  fact,  there  would  be  so  much 
difference  that  the  angularity  of  the 
eccentric  rod  would  disturb  the  correct 
transmission  of  the  motion.  In  order  to 
reduce  the  effect  of  the  angularity  (of 
eccentric  rod)  to  the  minimum,  the  ec- 
centric rod  must  stand  about  parallel 
with  the  line  through  the  axle  centers 
when  the  eccentric  is  on  the  dead  center. 
To  make  this  possible,  the  link  is  supplied 
with  the  link  foot,  to  which  the  forwari! 
end  of  the  eccentric  rod  is  attached.  If 
the  link  foot  were  long  enough  to  permit 
the  eccentric  rod  pin  to  be  on  the  center 
line  of  motion,  the  vertical  movement  of 


the  main  driving  axle  in  the  driving-box 
jaws  would  have  no  effect  on  the  valve 
motion.  In  practice  the  link  foot  is  not 
made  as  long  as  it  should  be,  to  make  the 
connection  on  the  center  line  of  motion, 
en  account  of  making  the  throw  of  eccen- 
tric excessive,  and  in  such  cases  an  angu- 
larity of  the  eccentric  rod  results,  and  to 
overcome  the  effects  of  this  angularity  of 
eccentric  rod  and  perfect  the  movements 
cf  the  parts,  the  eccentric  crank  is  ad- 
vanced from  the  rectangular  position  in 
relation  to  the  main  pin,  thus  making  the 
angle  the  eccentric  makes  with  the  main 
crank  either  more  or  less  than  ninety 
degrees  depending  on  whether  the  eccen- 
tric follows  or  leads  the  main  crank  pin, 
the  length  of  link  foot  will  have  an  influ- 
ence on  the  proper  throw  to  be  given  the 
eccentric,  the  longer  the  link  foot  the 
greater  the  throw  of  eccentric  must  be. 

\\  e  have  never  seen  some  of  the  mis- 
leading statements  contradicted,  conse- 
quently would  like  to  have  some  one 
knowing  the  facts  tell  us  if  we  are  wrong 
in  relation  to  the  Walschaerts  valve  gear 
and  put  us  right,  because  we  are  anxious 
to  be  right,  and  the  above  is  our  under- 
standing of  the  principles  involved  in 
oi'.eration  and  construction  of  these  parts 
of  the  valve  gear,  and  until  .given  con- 
clusive proof  that  they  are  right  and  we 
are  all  wrong,  shall  continue  to  believe 
tliat  the  ideas  set  forth  in  these  comments 
are  correct. 

W'e  are  open  to  convincing  and  con- 
clusive statements  that  arc  clear  and  con- 
cise, but  do  not  desire  to  be  misled  or 
misinformed. 

We  would  like  to  have  this  article 
commented  on  and  shown  to  be  entirely 
wrong  if  such  be  the  case,  because  there 
are  many  who  desire  to  know  whether 
we  have  always  had  the  wrong  ideas 
relative  to  the  Walschaert  valve  motion 
principles.  C.    D.    George. 

Hobokcit,  X.  J. 


Pressure  Reducing  Valve. 

EiiiTOR  : 

What  do  some  of  your  clever  corre- 
spondents think  of  the  following:  'A  loco- 
motive with  cylinders  dimensioned  for 
160  pounds  pressure,  is  fitted  with  a  boiler 
adapted  for  200  pounds  pressure,  with 
safety  valves,  set  at  that  figure.  A  re- 
ducing valve  to  be  placed  between  the 
superheater  and  the  steam  chest  connec- 
tions. The  reducing  valve  only  allowing 
a  maximum  of  160  pounds  to  pass  to  the 
steam  chests. 

The  advantages,  I  think,  would  be 
much  less  liability  to  blow-  off  steam  when 
making  stops  due  to  the  fact  that  while 
riuming  the  steam  pressure  would  prob- 
ably be  in  the  neighborhood  of  160 
pounds,  and  therefore  40  pounds  more 
could  be  accumulated  before  blowing  off 
could  begin. 

There    would    therefore    be    a    reserve 


supply  of  steam  when  starting  out  with  a 
heavy  load,  which  would  be  a  decided  ad- 
vantage, especially  in  climbing  a  grade. 
There  would  also  be  much  less  ineffi- 
ciency due  to  unintelligent  use  of  in- 
jectors. While  there  may  be  enough  cn- 
cimibrances  on  the  locomotive  already, 
and  high  pressure  boilers  arc  not  eco- 
nomical, on  the  other  hand  there  is  much 
loss  by  blowing  off  steam,  and  any  de- 
vice to  prevent  this  would  be  in  the  in- 
terest of  economy. 

William    J.    L.andon. 
AVw   York,  N.   y. 


At  Last  a  Direct  Flow  Locomotive. 
EliiToR  : 

While  llie  progress  in  marine  and  sta- 
tionary engines  has  gone  on  apace  in  re- 
cerit  years,  there  has  not  been  any  great 
qualitative  change  in  the  building  of  lo- 
comotives with  the  exception  of  the 
heavy  electric  type,  in  a  generation.  This 
curious  backwardness  seems  now  about 
to  end,  if  the  adoption  by  three  different 
European   railroads  is  an   index. 

In  the  familiar  locomotive  that  is  to  be 
seen  on  most  tracks,  the  steam  goes  in 
through  both  ends  of  the  steam  cylinder 
and  follows  the  course  of  the  piston  in  its 
stroke.  Then  as  the  piston  goes  back 
and  forth  the  steam  reverses  and  is  "turn 
about  face."  Thus  the  steam  expands 
and  becomes  reduced  in  heat  and  is 
pushed  out  through  the  end  of  the  cylin- 
der that  is  used  by  the  next  inrush  of 
lieated  steam. 

The  newly  operated  locomotive  has 
what  engineers  know  as  the  "stumpf  sys- 
tem" of  cylinders  and  valves.  It  is  a 
valuable  and  startling  innovation  in  loco- 
motive construction.  In  this  type  there 
is  little  or  no  chance  of  any  loss  of  heat 
bv  cooling,  because  the  exhaust  openings 
are  in  the  middle  section  of  the  cylinder. 
b'urtbermore  the  cylinder  is  very  long 
witli  a  piston  more  or  less  resembling  a 
drum.  The  European  railways  have  al- 
ready adopted  a  few  of  these  locomotives 
and  are  now  ordering  more  because  of 
the  economy  of  steam  consumption  as 
well  as  the  fact  that  this  variety  replaces 
superheating,  although  superheaters  are 
attached  in  all  of  these  so  far  built. 

Tlie  curious.  drum-liKC  piston  is  now 
built  in  tliis  engine  with  sjiring  riniis  at 
each  end  of  tlie  hollow  castings.  \':ilv(s 
on  the  piston  admit  steam  and  tlie>  Iri^e 
their  longest  stroke  at  26' i  ins.  Tin: 
lociMUOtive  for  fast  freight  weigh  as  :i 
whole  72  tons  and  its  cylinders  are  lour 
feet  and  eight  inches  long  and  one  foot 
and  eight  inches  wide.  .\  scries  of  boles 
around  tlic  cylinder  walls  which  lead  to 
a  circular  exhaust  chamber  all'W  for  the 
cxliaust.  There  is  a  ninety  per  cent. 
cflicicncN    in   the  stroke  each   way. 

Dr.  l.F.oN  \rp  Keene  HiRsunmr,.  .X.  B.. 
M.  A..  M.  D.   (Johns  IbrKixs.) 

l^nlliiif'rr.   Md. 
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An    Engine   That   Was   Tired. 

i^lJil;  1< : 

A  Santa  Fe  locomotive,  number  1367, 
left  its  track  one  day  la>t  niuiitli  with 
tlie  evident  intention  of  invading  an 
iidjoining  orange  grove  near  Pomona, 
Cal.,  for  a  quiet  nap.  Hcnvovcr.  the  1)ig 
Mogul  found  hard  traveling  in  the  loose 
<'arth  at  llie  Mcle  ..f  llie  tracl<s.  and  was 


turou.s    leader    of     tin-    escapade     itself 
spent    several    weeks    in    the     Santa    ht 
engine  hospital  at  San  Bernardino,  Cal. 
Not    anticipating    llie    little    prank    of 
their  mount,  which  was  traveling  slowly 
at   the  time.   Engineer  F.  A.  Gibbs  and 
Fireman     \'an     Santford     congratulate 
themselve.-  that  they  did  not  share  their 
engine's    misfortune.      Twelve    coaches 
of"(  )verland    passengers    also    escaped 
injury  from  the  vagrant  tendencies  that 
brou.ght  the  twins  of  the  double-header 
to  grief.     That  the  engines  did  not  in- 
flict   their    destinies    of    a    double    "13" 
upon  the  following  train  is  due  to  the 
fact  that  Engineer  F.  A.  Gibbs  immedi- 
ately   applied    the    air    brakes,    and    re- 
gardless of  his  own  safety,  assisted  his 
fireman.  Van   Santford.   from   the   over- 
turning cab.     The  engineer  and  fireman 
of  the   rear  engine  leaped  to  the  roofs 
._.f  mail   cars,   as  these  passed  them   on 
either   side.     With   a   seeming   uncanny 
mechanical   cunning,  the  recreant  loco- 
motives ef^'aced  all  trace  of  the  means 
of    their    departure    from    the    straight 
and   safe   right-of-way. 

H.  G.  H.-\LL. 

Vomona,  Cal. 


UlSBS.   EXGIXICKR  OF  THi; 
.MOTIVE  TH.VT   TIRED. 


Public     Safety 


Locomotive 


over 


content    to 
buried,     by     the     sid 
Superstitious    folk    point 
locomotive's   poor    succe^ 


nd     re~t,    half- 

,f     the     tracks. 

nit     tile     big 

in    its    break 


alw; 

such 


;  taken  some  fearful 
the  Iroquois  Theater 
the    "Titanic"    and   the 


for  liberty  in  ihe  nunilier,  the  first  two 
figures  of  which  are  l.\  and  the  last  two 
<>\  which,  a.lded,  make  1.5;  a  double 
••hoodoo'"  according  to  some.  Engi- 
neer  1'.    .\.    Gilibs    .ays    ihat    the   eiigint 


and     the 
Boiler. 

Flu  TDK : 

It  h; 
calamit) 
tire,    the 

great  floods  in  ()lii,>.  to  arouse  the  public 
to  at  least  a  partial  appreciation  of  the 
dangers  they  arc  daily  facing  in  an  in- 
ditterent  and  almost  unconscious  manner. 

Why   c.intinue   abing  these   same  lines." 
Whv  "sIiMuld   we   n-t   fi'ik   ar..nnd   us   and 


.'^.X.NTV  YV.  LOCOMOTIVE  KE.'ATlNc;  I'.V  Till:  W.WSIDE. 

.hould  no,  have  needed  a  rest,  as  i.  was  arouse   ourselves   „.    these    risks    and   use 

■a  quite  new  machine.     A  horseman  sug-  our    endeavors   to   have    such    laws,   both 

ge'ted    tha,    perhap.    the    big    I'.al.lwin  local  and  federal,  as  will  i.revent,  so  far 

(  ompomid   wa.   v-uiig  and   cdtish.  as  possible,   similar   disasters    from   other 

Incidentallv     to     the     coUish     froh.      of  .sources, 

this   locomotive,  its  team-male,   f^Ib-w-  We  cannot  longer  call  these  aMid.n/-.. 

iug     was    demolished    with    an    express  for  they  are  ,n  nearly  every  instance  pre- 

.mi    iwo    mail    car.    while    the    ad^en-      venlable.  and  as  s i  as  a  law  is  put  in 


the  statute  liook  holding  corporations  and 
others  directly  responsible  for  all  such 
disasters  which  could  have  been  prevented 
with  proper  and  reasonable  foresight,  so 
soon  will  each  of  us  be  able  to  go  about 
our  various  avocations  with  that  feeUng 
of  security  which  we  have  every  right  to 
demand. 

The  writer's  attention  has  been  called 
to  the  published  reports  of  locomotive 
boiler  explosions  which  have. occurred  on 
some  of  our  largest  and  most  important 
railways. 

While  in  several  instances  the  property 
damage  due  to  these  accidents  (?)  has 
been  very  considerable,  the  loss  of  life  has 
been  small.  The  public,  therefore,  remain 
in  a  semi-torpid  and  disinterested  con- 
dition, and  apparently  it  will  require  some 
terrible  catastrophe  such  as  previously  re- 
ferred to,  to  awaken  them.  It  has  been 
suggeste<l  that  such  an  explosion  is  likely 
to  happen  at  any  moment  in  one  ol  our 
large  terminals :  .\rc  our  railroad  officers 
going  to  wait  until  this  happens  before 
they  make  some  determined  effort  to  find 
a  remedy?  Are  our  legislators  going  to 
sit  calmly  in  their  seats  waiting  until  a 
large  number  of  the  traveling  public  are 
killed,  before  passing  laws  compelling 
safer  construction  of  boilers ." 

'fhat  the  present  design  of  locomotive 
boilers  is  no  longer  safe  is  a  matter  of 
public  admission  by  our  railroad  mechan- 
ical people— both  designers  and  practical 
boiler  makers,  yet  they  continue  to  put 
this  same  design  of  Imiler  on  new  con- 
struction. 

Several  engineers  have  been  working 
on  improved  designs  and  some  of  these 
have  been  sufficiently  tested  to  make  them 
worthy  of   more  extended  trial. 

The  writer  has  had  a  large  and  varied 
experience    on    steam     railways    and    has 
been  called  uiion  in  a  number  of  instances 
to  pass  an   opinion   on  boiler   explosions. 
He  is  also  fairly  familiar  with  the  history 
of  e.xplosi..ns  and  the   various  tests,   etc., 
which  have  been  cnducted  to  determine 
Ihc  causes;  .-ind   it  is  his  conclusion  that 
the  trite  excuse  usually  given  the  public 
of   ••low    wat.-r"    and    the    placing   of    re- 
sponsibility on  the  engineer,  is  about  worn 
out;  our  mechanical  engineers  and  motive 
power  otTicers  should  try  s..mething  else. 
It   is   pretty    well    ku-wn   that   our   rail- 
re  .ads   h;ive   spent   hundreds   of   thousands 
(,f  dollars  in  experimenting  and  trying  out 
the  ideas  of  their  mechanical   people,  and 
will  probably  continue  to  do  so,  no  matter 
how  impractical  many  of  these  ideas  are. 
Uut    when    an    outsider    attempts    to    im- 
prove  or   better   designs,   even   though   his 
experiences  along  the  special  line  may  be 
much  greater,  he  usually  meets  with  op- 
position.    There  arc  various  reasons  for 
this: 

1.  He  is  an  outsider. 

2.  His  design  may  be  good  and  the  me- 
chanical  officers  may   readily   approve   of 
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it,  but  it  might  nicau  an  aiKlitional  first 
cost  which  the  superintendent  of  motive 
power  would  have  to  give  excellent  rea- 
sons for  entailing,  especially  when  legis- 
lation has  greatly  increased  maintenance 
problems. 

3.  Many  railroad  mechanical  men  are 
thoroughly  capable  of  working  out  ex- 
cellent designs  if  they  had  time,  but  are 
so  occupied  with  administrative  matters 
that  they  are  prevented  from  doing  this 
and  are  afraid  that  the  adoption  of  an 
outsider's  design  will  be  considered  an 
admission  of  inability. 

4.  Some  of  our  best  motive  power 
officers  are  not  designing  engineers  and 
never  pretended  to  be,  and  the  designing 
is  frequently  imitation  and  copy,  or  is  left 
entirely  to  the  large  building  firms. 

5.  There  are,  here  and  there,  men  who 
cannot  see  the  value  of  anything  unless 
they  own  directly,  more  generally  in- 
directly through  friends  or  relatives,  stock 
in  the  enterprise.  I  believe  this  class  is 
gradually  becoming  smaller,  but  there  are 
a  few  left  yet. 

6.  It  is  the  writer's  opinion  that,  as 
soon  as  the  public,  through  their  rep- 
resentation, both  state  and  national,  de- 
mand safer  locomotive  boilers,  they  will 
obtain  them. 

There  are  several  designs  on  the  mar- 
ket today  which  give  evidence  of  marked 
advance  in  the  way  of  strength  and 
safety;  among  these,  the  corrugated  and 
balanced  type  which  has  been  tried  on  the 
Xew  York  Central  Railroad.  This  par- 
ticular design  of  boiler  has  met  with  the 
approval  of  some  of  the  very  best  design- 
ing engineers,  as  well  as  the  practical 
boiler  makers,  and  the  tests  on  the  New 
York  Central  Railroad  seem  to  fully 
justify  the  belief  that  this  design  or  one 
along  similar  lines  will  eventually  bt 
adopted.  It  is  hoped  that  it  will  not  re- 
quire a  boiler  explosion  in  one  of  our 
large  terminals,  with  the  accompanying 
loss  of  life,  to  bring  the  public  and  their 
representation  to  a.  more  earnest  con- 
sideration of  their  great  responsibility  in 
this  matter. 

H.  A.  Gii.MS,  M.  E. 
Washington.   D.    C. 

Extension  Car  Step. 

Editor  : 

At  tlie  recent  M.  C.  B.  convention  held 
at  Atlantic  City,  the  exhiliit  in  booth  No. 
329  seemed  to  appeal  to  all  who  took  the 
time  to  look  into  the  workings  of  "The 
Crofut  Extension  Car  Step"  being  shown 
and  demonstrated  by  the  inventor,  Mr. 
U.  E.  Crofut,  of  No.  1508  Schlager  Boule- 
vard, Scranton,  Pa. 

Mr.  Crofut  has  been  in  the  passenger 
service  on  the  Lackawanna  R.  R.  for  over 
twenty  years,  and  has  given  considerable 
thought  to  the  safety  of  passengers,  as 
well  as  the  liability  of  the  company,  and 
realizing   the    many   possibilities   of   acci- 


dent and  injury  obtaining  with  use  of  the 
old  stepping  box,  has,  after  a  trial  of  his 
invention  on  Lackawanna  car  "B"  for  a 
period  of  twenty  months,  without  a  single 
failure  in  operation,  decided  to  place  the 
step  in  service  on  several  of  the  leading 
railroads. 

On  inspection  of  the  step  the  first  im- 
pression is  favorable  on  account  of  its 
simplicity  and  durability,  and  one  of  its 


sengers,  by  knocking  the  lercr  off  of  latch, 
or  shutting  the  trap  dour,  or  putting  his 
fiMit  on  the  foot-latch  on  open  cars;  the 
reaction  of  the  compressed  springs  on  the 
slide  rods,  which  are  adjusteil  to  a  tension 
of  about  12  or  14  pounds  on  a  side,  draws 
the  Extension  Step  up  under  the  lower 
coach  step  to  its  riding  position,  resting 
on  two  rubber  knobs  which  keeps  the 
steps  separated  so  they  will  not  freeze 
together  in  the  winter. 

On  account  of  the  tension  of  the 
springs,  which  must  be  compressed  to  put 
the  step  down,  if  anything  got  out  of  order 
the  step  would  stay  up. 

Cut  number  one  shows  the  step  applied 
to  the  vestibuled  car  and  cut  number  two 
shows  it  applied  to  the  ordinary  open  car, 
the  construction  and  operation  being  the 
same,  except  that  the  trainman  must  trip 
the  latch  on  the  open  car,  by  putting  his 
foot  on  it  while  the  trap  door  does  the 
work  on  the  vestibuled  car. 

J.   A.   B.\KER.. 

Scraiilon,  Pa. 


FIG.   1. 

most  important  features  is  that  the  step 
can  never  be  put  down  by  the  trainmen 
or  traveling  pujjlic  while  the  train  is  in 
motion  or  before  the  train  is  stopped,  thus 
avoiding  the  possibility  of  damage  to  the 
step  by  an  obstruction  along  the  track 
before  the  train  reaches  the  station. 

Another   good   feature   lies   in  the    fact 
that  the  step  cannot  be  made  to  stay  down 


when  the  trap  door  is  closed,  tlie  trap 
door  being  seated  on  latch  when  closed 
allows  step  to  automatically  go  up  under- 
neath the  lower  step  on  car.  and  it  is 
necessary  for  the  train  to  be  stopped  be- 
fore the  trainman  can  step  to  the  ground 
and  pull  the  lever  on  side  (f  step  which 
adjusts  the  step  for  use. 
After  the  trainman  has  loaded  his  pas- 


Derailment. 

Editor  : 

In  the  April  number  of  Railw.w  and 
Loco.MoTivE  Engineering,  page  125,  in  a 
short  article  I  stated  the  trouble  I  had 
had  with  a  consolidation  engine  by  de- 
railment As  stated  before,  this  engine 
was  delivered  to  me  direct  from  the  re- 
pair shop.  It  was  about  midnight  when 
I  received  and  took  charge  of  her.  The 
engineman  that  made  the  delivery  re- 
ported everything  correct  except  that  the 
back  driving  box  was  warm.  I  started 
with  her  to  the  laying  up  place  half  a  mile 
distant.  I  noticed  the  left  back  driving 
box  was  stuck.  As  we  had  about  six 
hours  to  lay  up  I  thought  when  the  box 
cooled  I  would  pull  the  wedge  down  to 
release  the  box,  but  when  I  went  to  do 
this  I  noticed  the  wedge  was  then  down 
on  the  pedestal  kracc.  As  we  have  but 
one  engine  and  it  was  necessary  to  make 
a  run  that  day  I  gave  the  box  a  thorough 
oiling  and  started  on  my  run.  The  first 
curve  I  passed  through  the  box  stuck 
and  just  as  soon  as  she  got  on  straight 
track  the  back  driving  wheels  left  the 
rails.  I  have  been  ru:-ning  this  engine 
over  this  track  for  ten  years.  She  never 
did  this  before  and.  in  fact.  I  had  never 
tliought  a  stuck  driving  box  wmild  derail 
an  engine  After  a  number  ''f  derni!- 
ments  I  did  the  only  thing  1  C'>uli!  d.i 
under  the  circumstances :  slacked  off  the 
back  end  of  pedestal  brace  I"  lower  the 
wedge  and  release  the  box.  When  I  S"t 
back  to  my  terminal  I  sent  the  wedci  to 
a  shop  50  miles  distant  and  had  11') 
inch  planed  off  of  it  and  1  hs\  t  had  no 
further  trouble.  I  am  of  the  .'pinion  that 
many  derailments  have  been  caused  im 
this    way. 

pRrii    KlHOiF. 
H'liilc  .^ulrhur  .'^frinss.   V.\  I'M. 
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Brighton      Works      of      the      London, 
Brighton   &    South   Coast    Ry. 

EV     IltT.II     (,.     IKILTF.I.L. 

While  in   EiiRland  last  tall   I   had  the 
good   icirtunt"   nt    lu-ing   alik    to    visit   the 


of  inside  cylinders  being  cast,  with  the 
steam  chests  beneath  the  cylinders.  A 
plain  slide  valve  is  u>ed  and  this  simply 
drops  otT  the  seat  while  drifting,  thus 
saving  wear.  It  also  allows  a  ready 
e-eape    for    water    of    eon(len>atiiin.       I 
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main  shops  or  "works"  of  the  London, 
lirighton  &  South  Coast  Ky.,  located  in 
the  town  of  Brighton,  one  of  the  most 
famous  watering  places  in  England. 
My  vi>it  proved  one  of  the  pleasantest 
I  have  ever  made  and  if  the  treatment 
I  received  from  the  ofticials  at  Brigh- 
ton is  any  indication  of  what  an  .Anieri- 
<:an  may  expect  in  visiting  the  estah 
lishments  of  English  railways.  I  wish 
1  coulil  have  inspected  the  establisli- 
iiients   of  all   of   them. 

In  the  lir.-t  place,  let  me  state  th.-it 
I  didn't  take  this  trip  with  the  idea  of 
gathering  a  great  number  of  lignres. 
which  would  be  used  in  an  article  show- 
ing tlie  inferiority  of  British  railway? 
compared  to  those  in  the  United  States. 
but  merely  to  get  a  few  general  im 
pressions,  and  in  this  1   was  successlul. 

The  Brighton  Line,  while  <.ne  of  the 
.smaller  system,  has  a  very  heavy  pas- 
senger trat'tic  and  I  suppose  its  i>rac- 
tices  may  be  taken  as  fairly  rejjresenta- 
tive  of   other   British   roads. 

The  shoiis  are  rather  small,  but  seem 
well  arranged,  and  according  to  tlie 
usual  English  practice,  turn  out  every- 
thing the  roads  uses,  from  an  ■■il  l.nii]) 
to  a  complete  locomotive.  Just  how 
economical  this  is  I  am  not  prepared 
to  say.  but  it  certainly  is  differeiU  from 
.Xmerican  practice.  .\  large  percentage 
of  the  work  is  still  done  by  hand,  b'or 
instance,  in  the  fotnidry  a  manual  crane 
is  used,  my  guide  informing  me  that  it 
permitted  more  accurate  pouring  than 
could  be  done  with  a  power  crane.  I 
also  noticed  some  irien  m.aking  hand- 
made i-.uts,  while  on  the  other  hand, 
there  ;ir.;  some  large  motor-driven 
wheel  lathes,  a  large  s|,ani  hammer, 
etc.       1.1    the    foundry    I    :i..iiced    a    pair 


also  noticed  some  fine  looking  crank 
axles,  made  in  one  piece,  and  beauti- 
fully done.  I  understand  that  they 
have  very  little  trouble  with  these  over 
there.  1  believe  a  chrome  steel  is  used 
for  this  work.  In  tlie  erecting  shop  I 
got  a  good  idea  oi  the  plate  frame,  as 
used  in  England,  and  it's  a  rigid  look- 
ing proposition.  I  can  tell  you.  This 
road  has  no  lieilriaire  boilers  in  use, 
and  only  one  en.gine  with  Walschaerts 
valve  .gear,  4-6-2  tank  express,  Xo.  326. 
My  guide  spoke  favorably  of  the  gear 
and  also  said  that  the  road  was  going 
to  try  the  Belli)airc  lirebox  on  one  of 
tile  smaller  engine?.  The  tin  and  cop- 
per-smithing shop  was  \inlike  anything 
we  have  at  home  and  very  interesting. 
'I'liey  hammer  out  dome  casings  by 
liand  and  at  one  time  used  copper  caps 
on  the  smokestacks,  but  these  proved 
too  expensive,  and  the  present  standanl 
slack  is  made  of  cast  iron. 

I'ireboxes  are  all  made  of  heavy  cop- 
per, and  an  .American  can't  help  won- 
dering how  the  staybolts  can  stand  the 
strain  when  the  steel  outer  sheets  and 
the  inner  copper  ones  start  off  accord- 
ing to  their  different  co-eflicients  of 
expansion,  but  app:irently  they  have 
\ery   little   trouble. 

.\fter  visiting  the  shops  proper  we 
spent  some  time  in  the  engine  houses, 
uhicli  are  large  and  \shere  light  repair 
work  is  done.  The  bouses  are  very 
long,  with  two  or  more  parallel  tracks 
and  a  long  wooden  smoke  duct  over 
each  track.  1  cannot  see  how  sueli  a 
shed  cm  be  as  con\enient  as  our  form 
of  round  house,  a?  to  get  at  an  engine 
in  the  middle  of  the  li.iuse,  five  or  six 
other  engines  would  have  to  be  moved. 
We    got    up    in    the    cab    of    one    of    the 


engines  and  I  noticed  much  that  is  dif- 
ferent from  American  practice.  The 
engines  are  all  "left-handed";  that  is, 
the  controlling  levers  are  all  mounted 
on  the  left  side  of  the  cab.  The  throttle 
or  "regulator."  as  they  call  it  over 
there,  is  mounted  on  the  back  head  and 
has  a  double  handle  like  an  injector 
steam  \alve,  and  like  the  latter,  it  turns 
instead  of  pushing  back  and  forth.  The 
thiottle  rod  (or  really  stem)  stuffing 
box  is  carried  by  a  brass  fitting  which 
also  forms  the  base  of  the  whistle  pipe, 
the  whistle  itself  being  on  the  roof  of 
the  cab.  The  brake  valve  and  lubrica- 
tor are  bolted  to  the  cab  wall,  and  the 
air  gauge  is  on  one  side  and  the  steam 
.gauge  on  the  other.  Some  of  the  en- 
gines have  a  duplex  steam  gauge  show- 
ing boiler  and  steam-chest  pressures. 
Reversing  on  the  passenger  engines  is 
done  either  by  air  or  a  screw  hand  gear, 
while  switch  and,  I  think,  freight  en- 
gines have  ordinary  levers.  The  screw 
gear  has  a  graduated  scale  and  pointer 
to  show  the  cut-off,  and  quite  a  com- 
plicated arrangement  for  controlling 
the  air  piston.  There  is  a  band  brake, 
operated  by  air,  on  the  reversing  shaft 
which  keeps  the  gear  from  going  too 
fast.  The  engines  have  a  very  neat 
form  of  furnace  door,  somewhat  like 
the  accompanying  sketch. 


SKETCH  OE  rURX'.\CE  DOOR  ON  BRITISH 
LOCOMOTIVE. 

The  door  .\  has  a  large  opening  in 
it,  closed  by  the  damjier-like  door  B. 
When  tiring  the  main  door  is  not 
opened,  the  door  B  simply  being  pushed 
in  by  the  shovel,  and  it  is  held  open  by 
the  ratchet  C,  which  can  be  knocked 
off  a.gain  with  the  shovel,  thus  closing 
the  door. 

Several  means  of  feeding  the  boilers 
are    used.      Some    engines    have    cross- 
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head  pumps,  some  steam  pumps 
mounted  on  the  boiler  and  closely  re- 
sembling an  air  pump  in  appearance, 
some  at  tandem  driven  water  cylinder 
connected  to  the  air  pump,  others  reg- 
ular injectors  and  still  others,  express 
engines  particularly,  have  exhaust  in- 
jectors. I  don't  see  why  these  are  not 
used  over  here,  as  they  must  result  in 
quite  a  saving  of  steam.  Where  the 
tandem  driven  air  and  water  pump  is 
used  provision  is  made  for  shutting  off 
either  the  air  or  water  cylinder  when 
desired. 

On  the  front  of  cab,  over  the  boiler 
head,  are  painted  the  names  of  the  en- 
gineer and  fireman  and  these  men  and 
no  one  else  run  that  engine,  the  way  it 
used  to  be  in  this  country. 

The  road  has  quite  a  variety  of  types 
of  engines,  among  which  the  smaller 
styles  predominate.  There  are  a  few 
"Atlantic"  types,  several  large  tank  cn- 


d(«ie     by    0-6-0    type    of    tank     engines. 

To  some  one  used  to  the .  severely 
plain  looking  and  often  poorly  kept  up 
engines  of  American  roads  it  seemed  . 
good  to  see  these  carefully  looked  after 
and  handsomely  painted  machines.  But 
then,  the  average  Englishman  takes  a 
lot  more  interest  in  the  railroads  of  his 
country  than  we  do  over  here.  He 
knows  the  name  of  the  engine  that 
hauls  the  "nine  o'clock  down"  as  well  as 
his  own  name,  and  would  probably 
make  quite  a  fuss  if  the  engine  was  not 
kept  up  in  good  shape.  This  attitude 
(in  the  part  of  the  public  is  rellected  in 
the  attitude  of  the  roads  themselves, 
and  results,  I  think,  in  better  feeling  all 
around  than  generally  prevails  in  this 
country. 

The  road  runs  some  splendid  express 
trains,  on  most  of  which  Pullman  serv- 
ice is  provided.  These  parlor  cars  arc 
similar    to    ours,    only    smaller.      Some 
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gines,  etc.,  but  the  majority  are  small. 
The  most  peculiar  ones  I  saw  were  a 
class  of  0-4-2  express  engines,  used 
until  recently  to  haul  the  fastest  trains. 
They  are  inside  connected  and  very 
neat  looking.  The  use  of  these  engines 
seems  a  direct  contradiction  to  the 
statement  so  often  made  that  an  engine 
without  a  leading  truck  is  unsafe  at 
high  speeds.  There  are  also  some  in- 
teresting little  0-6-0  tank  engines,  built 
about  1872  and  now  used  for  so-called 
"motor-car"  trains,  that  is  one  or  two 
light  cars  for  suburban  work. 

The  latest  engines  on  the  road  arc 
two  large  4-6-2  tank  engines  Xos.  ,52.1 
and  326,  built  at  the  works  in  1910. 
They  are  identical  except  as  to  vahc 
gear,  X'o.  325  having  the  ordinary  link 
motion  and  the  other  Walschaerts  gear. 
Some  of  ■  the  newer  engines  have 
Schmidt  superheaters  and  they  are  saitl 
to  be  satisfactory. 

Freight  or  "goods"  trains  are  baiiUd 
by  0-6-0  engines,  inside  connected,  with 
separate  tenders,  a  type  peculiar  to  the 
British    Islc>.   and   switching   is   mu-tly 


have  narrow  and  some  wide  vestibules 
and  they  are  beautifully  linished  inside 
and  out.  They  have  a  very  odd  look 
when  coupled  up  in  a  train  of  regular 
English  cars.  We  finally  linished  up 
in  the  drawing  rooms  where  1  saw 
some  beautiful  examples  of  the 
draughtsman's  skill  in  the  shape  of 
tinted  drawings  showing  sections  of 
boilers,  complete  locomotives,  etc.  I 
thought  this  was  a  lost  art  and  it  surely 
is  in  this  country,  but  apparently  is 
still   practiced  in   England. 

In  closing  let  me  say  that,  while  as 
a  general  thing,  I  don't  think  there  is 
much  use  in  comparing  the  railroads 
of  two  countries,  due  to  the  great  dif- 
ference in  conditions.  I  do  think  that 
.Xmerican  roads  might  still  learn  a  good 
deal  from  the  smaller  but  older  ^yste^ls 
of  Great  Britain. 

1  wish  to  thank  Mr.  Edward  Itaile 
particularly  for  his  kindness  in  .-liowing 
me  through  the  shops,  and  I  may  add 
that  the  uniform  courtesy  sh>>wn  by 
British  railroad  men  to  visitors  is  of 
the   best. 


Want   Engineers  in   Politics. 

The  engineering  profession  holds  a 
very  high  place  among  British  public 
men,  but  very  few  engineers  arc  cm- 
ployed  by  the  government.  The  London 
X'nies,  which  is  a  good  representative 
and  leader  of  public  opinion,  wants  this 
changed.  A  recent  editorial  in  that  in- 
fluential paper  reads : 

".■\t  a  stjcial  gathering  a  few  weeks  ago 
a  distinguished  official  of  a  government 
department  expressed  surprise  at  the  fact 
that  so  few  technical  men  are  employed 
in  the  civil  services  of  the  State'  and  he 
ventured  to  predict  that  there  would  be 
a  distinct  gain  to  the  country  if  experi- 
enced engineers  and  chennsts  were 
brought  more  closely  into  touch  with  its 
administration.  The  events  of  the  last 
few  years  have  accentuated  the  need  for 
exact  quantitative  knowledge  of  ma- 
chines, structures,  and  materials  by  the 
departments  controlling  their  use.  and  it 
caimot  be  doubted  that,  sooner  or  later, 
an  increasing  number  of  qualified  engi- 
neers will  be  requisitioned  as  permanent 
officials.  Meanwhile  the  question  of  the 
status  of  engineers,  in  comparison  with 
that  of  members  of  the  legal  and  the  med- 
ical professions,  is  being  earnestly  dis- 
cussed, both  here  and  in  the  United 
States ;  and  the  relative  claims  of  the 
lawyer,  the  doctor,  and  the  engineer  to 
administrative  powers,  fees,  and  distinc- 
tion are  being  subjected  to  careful  exami- 
nation. Lawyers  may  be  said  to  have  an- 
nexed the  House  of  Commons,  and  the 
remarkable  performance  has  lately  been 
witnessed  of  the  coercion  by  them  of  the 
medical  profession.  Before  a  similar 
process  is  put  into  force  in  respect  to  en- 
gineers, it  is  desirable  to  consider  the 
reason  of  the  lack  of  balance  which  has 
brought  about  this  subversion.  It  is 
largely  a  consequence  of  the  fact  that, 
while  the  legal  profession  studies  how  to 
obtain  control,  the  other  professions  take 
little  interest  in  public  atlairs.  .\  re- 
markable list  could  no  doubt  be  drawn 
up  of  engineers  who  have  been  statesmen, 
but  it  must  be  confessed  that  engineers 
as  a  class  stand  aloof  from  the  dull  me- 
chanics of  modern  politics.  It  is  unlikely 
that  engineers  in  this  country  will  follow 
the  lead  of  the  section  of  the  profession 
in  the  fnitcd  States,  which  is  contem- 
plating the  establishment  of  a  vast  union 
to  control  all  designs,  details,  and  en- 
gineering labor,  but  something  requires 
to  be  done  by  them  to  set  llieir  house  in 
order.  In  other  words,  if  the  status  of 
the  engineering  profession  is  to  be  up- 
liclil,  the  profession  nutsl  be  mrirc  ef- 
fectively represented  in  administratn  c  af- 
fairs than  at  present." 

.\  step  further  might  bo  t.ikcn  and  the 
introduction  of  a  larccr  nimi'nT  of  men 
in  our  legislatures  who  are  familiar  with 
railroad  operations  would,  we  .ire  cer- 
tain, be  productive  of  more  "inctit  than 
the    supply   of   noisy   legal    !'<  il^ling'. 
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General   Foremen's   Convention. 

The  ninth  annual  convention  of  llic 
International  Railway  General  Foremen's 
Association  commenced  at  Chicago,  July 
15,  President  E.  C.  Tickard  in  the  chair. 
President  Pickard  thanked  the  officers 
and  members  of  tlic  association  for  the 
strenuous  work  they  had  done  towards 
making  the  convention  one  of  history. 

The  work  of  the  General  Foremen's 
Association,  he  said,  has  been  far  reach- 
ing, well  defined  and  its  benefits  appre- 
ciated by  all  and  the  work  of  this  con- 
vention will  place  it  at  the  top  with  other 
mechanical  conventions. 

By  mutual  discussion  of  the  many  sub- 
jects that  come  before  the  convention  and 
the  benefits  gained  by  convention  work, 
your  attendance  is  profitable  to  yourself 
and  to  your  company.  It  not  only  afifords- 
an  opportunity  upon  the  floor  of  the  con- 
vention, but  opportunities  for  exchanging 
ideas  outside  the  convention  hall  which 
bring  valuable  practical  information.  \\  e 
are  able  to  talk  to  our  associates  on  vari- 
ous matters  that  bring  enlightenment  and 
progress,  acquiring  information  of  re- 
sults obtained  by  our  neighbors  after 
exhaustive  experiments.  You  in  turn 
ought  to  offer  something  that  will  be  of 
benefit    t<.    tlutn. 

The  man  who  tries  to  keep  all  his  own 
trade  knowledge  ought  to  remember  that 
he  has  no  right  to  the  ideas  of  others  if 
he  is  stin.gy  with  his  own.  The  man  who 
i:,  doing  the  little  things  today  will  be 
doing  big  things  tomorrow. 

As  general  foremen  we  should  be  able 
tc  make  an  analysis  of  our  local  condi- 
tions and  surround  ourselves  with  the 
proper  organization  to  meet  the  require- 
ments of  proper  shop  management. 
Organization  is  recognized  as  an  eco- 
nomical necessity  to  effective  control  and 
co-operation  in  human  effort.  Organiza- 
tion deals  with  men  and  industrial  or- 
ganization includes  the  elements  of 
production   and  transportation. 

The  various  committee  rejiorts  are 
matters  witli  which  the  general  foremen 
are  daily  coming  in  contact.  By  liberal 
and  exhaustive  discussion  of  these  re- 
ports, you  will  be  assisted  in  arriving  at 
just  conclusions  as  to  the  proper  and 
economical  way  of  handling  important 
matters. 

We  should  consider  carefully  the  rec- 
ommendations of  the  various  committees 
and  avoid  lending  the  prestige  of  the 
association  to  anything  likely  to  increase 
co.-t   of  maintenance   and   shop  ofieration. 


MR.   ROBERT    QU.-WLE's   .MiDRESS. 

.A.  most  interesting  address  w^as  next 
delivered  by  Mr.  Robert  Quayle,  general 
superintendent  of  motive  power  of  the 
Chicago  &  North  Western  Railway,  who 
is  a  ready  and  most  eloquent  speaker. 

The  address  was  devoted  mostly  to  the 
elements  which  contriliute  most  largely 
tc  success  in  life.  First  he  placed  char- 
acter as  the  most  influential  force  in  ele- 
vating people  from  a  humble  to  a  high 
rank  in  life.  Without  sound  character 
the  ordinary  iierson's  ambitious  efforts 
came  to  nouglit.  There  are  exceptions 
If  this  rule,  but  they  are  the  exceptions 
that  prove  the  rule  u.i  lie  sound. 

There  is  not  much  genius  in  the  world. 
It  is  hard  work  that  counts.  Apply  the 
things  you.  go  after  and  apply  them  hard. 
Somebody  said  to  Thomas  A.  Edison, 
"You  are  a  genius  and  you  have  inspira- 
tion." "Yes"  was  the  reply,  "two  per 
cent,  inspiration  and  9S  per  cent,  perspi- 
ration." 

You  cannot  live  in  the  past  today. 
Those  whose  ideas  run  that  way  have  no 
place  in  modern  railroad  life,  because  if 
there  is  any  place  that  particularly  needs 
applied  mechanics  and  applied  intelli- 
gence it  is  on  the  railroads.  It  is  not 
what  you  know,  it  is  what  you  do  that 
counts.  Then  let  us  be  up  and  doing,  and 
doing  with  all  our  might. 

The  efficiency  that  results  in  low 
operating  expenses  is  attained  by  con- 
stant vigilance  and  hard  work.  The  cost 
of  operating  keeps  increasing,  then  Loco- 
motive Engixeerim:  and  others  like  my 
friend.  Dr.  Sinclair,  call  our  attention  to 
what  it  cost  last  year  and  they  want  to 
know  the  cause  of  the  increase. 

The  remainder  >ii  the  address  turned 
mostly  on  efticient  work  and  the  duties 
of  general  foremen  in  that  regard.  We 
hope    to    take    up    Mr,    Qn.-tylo's    remarks 


again. 

Reports  of  Committees 

Superheated   Locomotives. 

Mr.  r.  C.  Linck  pn  sciitcd  ;i  report  on 
superheated  locomotivrs.  .eiviiig  a  mass 
of  information  carefully  collected  during 
personal  experiences  with  locomotives 
using  superheated  steam.  The  report 
emphasized  the  abs.ilute  necessity  of 
keeping  the  flues  .-md  superheater  units 
clean  and  recommended  that  the  super- 
heaters should  be  tested  with  warm 
water  at  a  pressure  r.f  about  100  lbs. 
This  test  should  be  made  to  correspond 
with  the  monthly  stay-bolt  test,  and 
should     include     the    boiler     seams,     and 


flues  in  front  flue  sheet  should  he  care- 
fully examined  for  leaks,  all  joints  in  the 
superheater  steam  pipes,  rings,  exhaust 
pipe,  all  joints  to  steam  header,  also  for 
cracks  or  break  in  header,  and  particu- 
larly the  unit  pipes  below  the  ball  joint, 
as  this  is  a  point  wdiere  the  most  trouble 
is  experienced.  Rings  should  be  made  of 
a  good  grade  of  cast  iron,  as  brass  rings 
deteriorate  rapidly.  Trouble  has  also 
been  experienced  with  the  superheater 
unit  pipes,  generally  at  the  hack  end 
nearest  the  fire.  Dummy  couplers  furn- 
ished by  the  Superheater  company  are 
well  suited  for  temporary  repairs. 

The  earlier  troubles  wdth  valve  bush- 
ings, valve  and  cylinder  packing,  had 
been  overcome  by  adopting  the  Hunt- 
spiller  gun  metal  for  these  parts.  Valve 
packing  should  be  cut  '.s  inch  large,  cut 
out  the  proper  amount,  then  a  jig  should 
be  used  for  compressing  and  turn  off  the 
packing  the  exact  size  of  the  valve 
chamber.  Semi-plug  piston  valves  had 
done  excelleni  service.  In  regard  to  pis- 
ton heads- good  results  had  been  obtained 
by  using  a  composition  of  copper,  lead, 
tin,  zinc  and  antimony,  applied  to  the 
bottom  of  the  piston  head.  Piston  heads 
leinforced  with  this  composition  did  not 
show  more  than  1/16  inch  wear  in  three 
months. 

The  lubricator  should  always  be 
started  before  throttle  of  engine  is  opened 
as  it  will  take  from  ten  to  fifteen  minutes 
for  oil  to  reach  the  end  of  the  pipe.  A 
steam  pipe  should  also  be  connected  from 
the  boiler  into  the  lubricator  oil  pipes, 
so  that  the  engine  while  drifting  would 
have  a  flow  of  saturated  steam  with  the 
oil,  thereby  preventing  the  carbonizing  of 
the  oil. 

The  superheater  flues  should  be  beaded 
in  iront  flue  sheet.  The  baffle  plates 
should  he  made  to  fit  tight  and  should  be 
so  constructed  that  they  can  be  removed 
without  removing  the  door  ring. 

A  level  fire,  as  thin  as  conditions  will 
permit,  and  kept  at  a  bright  white  heat 
over  the  entire  grate  is  recommended. 
Not  more  than  two  gauges  of  water 
shoidd  be  carried.  In  the  absence  of 
what  is  known  as  the  booster  valve,  the 
throttle  should  be  slightly  cracked  wlien 
drifting  in  order  to  carry  the  oil  to  the 
valves  and  cylinders  a^  well  as  prevent- 
ing air  from  entering  the  cylinders, 
.•\bout  2.S  per  cent,  more  oil  should  be 
used  with  a  superheater  engine  than  a 
saturated  steam  engine  of  the  same  size 
and  in  the  same  service.  A  full  throttle 
is    recommended    wherever    possible,    and 
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the  lever  gradually  hooked  back  till  the 
most  economical  point  is  reached,  which 
is  about  25  per  cent. 


m 


Engine  House  Efficiency. 
A  comprehensive  report  on  the  above 
subject  was  presented  by  Mr.  W.  Smith, 
chairman  of  the  committee.  The  report 
clearly  pointed  out  the  fact  "that  efficient 
locomotive  performance  is  largely  de- 
termined by  the  engine  house.  Many  de- 
sirable features  were  recommended'  for 
promoting  efficiency  in  the  engine  house, 
such  as  boiler  checks  with  shut  off  valves, 
attached,  which  make  it  possible  to  grind 
in  checks  with  engines  steamed  up,  and 
syphon  cocks  located  on  the  dome  for 
conveniently  blowing  off  steam.  Pis- 
tons with  long  rods  that  can  be  pushed 
far  enough  ahead  to  renew  cylinder 
packing,  without  cutting  rod  loose  from 
the  crosshead,  are  also  to  be  com- 
mended. As  a  move  in  the  right  direc- 
tion, locomotives  are  being  turned  out  of 
the  locomotive  works  at  the  present  time, 
with  an  auxiliary  dome  or  manhole  cover 
which  makes  interior  inspection  of  the 
boiler  possible  without  removing  the 
throttle  standpipe. 

Round  house  kinks  and  handy  devices 
when  developed  to  meet  the  existing  con- 
dition of  power  are  great  time  and  money 
savers, 

A  large  number  of  failures  occur  from 
hot  bearings— especially  in  high  speed 
service.  As  a  preventive  measure,  en- 
gines should  be  equipped  with  a  water 
line,  and  when  new  brasses  have  been 
applied  to  engine  truck,  tank,  or  trailer 
journals,  the  engineer  should  be  notified 
to  that  effect  by  a  suitable  tag  tied  to  the 
throttle. 

Other  work  that  is  performed  periodi- 
cally at  different  engine  houses  consists 
of  removing  draw-bar  pins  each  month 
for  inspection;  cleaning  out  tanks  each 
month ;  draining  main  air  reservoirs  each 
week;  gauging  height  of  drawbars  and 
pilots  each  week;  examining  piston  nuts 
and  follower  bolts  of  built-up  pistons 
each  month ;  testing  air  brakes  each 
week;  examining  smoke  box  draft  ar- 
rangements and  ash  pans  each  week,  etc. 
When  periodical  examinations  and  tests 
are  made,  it  is  very  important  that  a 
suitable  record  should  be  kept  of  each. 

In  order  to  get  highest  efficiency,  work 
should  be  specialized  as  far  as  consistent. 
Of  course  the  size  of  the  engine  house 
will  determine  how  far  this  system  can 
be  carried.  When  work  is  specialized, 
the  special  men  most  generally  have  the 
special  tools  required,  and  are  thoroughly 
familiar  with  the  work.  In  large  engine 
houses  there  should  be  special  men  as- 
signed to  such  work  as  rods,  valves,  air 
work,  cab  work,  and  so  forth.  In  choos- 
ing specialists  some  attention  should  be 
paid  to  individual  proficiencies. 
Mr.    Smith    further    presented    an    ex- 


cellent plan  of  shop  organization,  besides 
plans  of  operating  boards  and  other  facil- 
ities, and  it  may  be  said  briefly  that  the 
excellent  paper  covered  the  entire  field 
of  operations  in  relation  to  an  engine 
house. 


Driving  Boxes  and  Driving  Box  Work. 

Several  important  papers  were  presented 
on  the  above  subjects,  and  many  ex- 
amples were  given  of  the  methods  of 
operation,  and  in  general  there  was 
shown  in  the  reports  many  valuable  hints 
pomting  out  the  avoidance  of  moving  the 
work  from  place  to  place,  which  is 
a  common  practice  in  many  shops.  As 
an  illustration  of  improved  methods  it 
was  pointed  out  ver>-  clearly  that  at  the 
Winona  shops  of  the  Chicago  &  Xorth 
Western  Railroad,  they  have  an  ideal  lay- 
out for  driving  box  work,  etc.  This  was 
planned  and  carried  out  under  the  super- 
vision of  Mr,  Chas,  Coleman,  master 
mechanic   at    that   point.     The   plan   was 


bitting  by  use  of  the  two  cranes.  After 
babbitting  the  boxes  are  bored,  the  saddles 
and  cellars  are  fitted  and  are  ready  to  be 
taken  to  the  wheels  for  fitting  on  axles. 
Groove  is  turned  in  outside  of  brass  for 
shoulder  after  which  brass  is  slotted  on 
outside  for  box  fit  ready  for  pressing  in. 
special  tools  for  calipering  being  used. 

Special  tools  are  used  for  planing  driv- 
ing boxes  and  shoes  and  wedges  and  four 
surfaces  arc  planed  at  one  time,  except 
on  wedge  and  jaw  face,  when  two  only 
are  planed. 

In  regard  to  frame  jaws  the  work 
should  be  well  done.  It  is  not  necessary 
to  spot  face  of  jaws  to  a  face  plate  and 
then  grind  to  make  steam  tight  joint,  but 
we  should  insist  upon  a  general  bearing 
and  consider  the  time  well  spent  in  mak- 
ing it.  The  "good  enough"  habit  which 
has  become  so  prevalent  among  railroad 
shops,  has  made  many  an  engine  a  shop 
candidate  wdiile  undergoing  repairs. 
Top   of    frames    should    be    level    over 


shown  in  detail  in  a  sketch.  The  principal 
item  taken  into  consideration  in  locating 
the  machines,  in  addition  to  having  them 
convenient  for  the  work,  was  to  elimi- 
nate all  the  trucking  of  parts  possible,  and 
the  experience  of  ten  years'  demonstration 
proves  that  the  objects  souglit  for  have 
been  very  fully  attained,  and  from  the 
time  a  driving  hex.  piston,  crosshead,  or 
rod  arrives  for  repairs,  it  is  never  placed 
on  a  truck  or  any  other  conveyance,  un- 
less it  is  necessary  to  send  it  to  the  black- 
smith shop  or  if  it  needs  some  unusual 
repairs. 

Driving  boxes,  if  old,  when  taken  off 
wheels,  are  loaded  on  dumpy  and  taken 
to  lye  vat,  returning  by  way  of  tran.sfer 
table  engine  hoist  track,  and  track  in 
center  of  shop,  and  placed  along  side  of 
planer  near  slotter,  from  which  point  they 
are  handled  by  crane;  first  to  hydraulic 
press,  to  have  brass  removed ;  second  to 
planer;  third  to  babbitt  fire  and  are  then 
(if  old")  picked  up  with  hoist  on  runwav 
and  drilled  on  36  in.  drill  press.  If  boxes 
arc  new.  they  are  removed  from  planer 
with  crane  attached  to  wall  and  drilled  on 
gang  drill  press,  and  then  placed  for  bab- 


jaw-s,  which  will  indicate  jaws  correctly 
aligned— if  humped,  jaws  pulled  together 
— if  swayed  or  depressed,  jaws  spread 
apart.  The  symptoms  are  so  apparent 
that  it  is  easy  to  diagnose  the  disease 
and  apply  the  remedy.  Insist  upon  frames 
being  level ;  it  only  takes  a  few  moments 
to  check  with  straight  edge  and  you  may 
keep  a  frame  from  fracture  by  so  doing. 
The  removable  brass  feature,  permitting 
the  renewal  of  same  without  the  usual 
dropping  of  wheels  has  proved  to  be  a 
big  time  saver.  .\\.  Clinlon  a  front  brass 
on  Atlantic  type  engine  is  removed  and 
new  one  applied  in  three  hours— main 
brass  on  same  t\  pc  engine  with  Stephen- 
son motion,  necessitating  the  in  ving  (f 
eccentrics,  is  removed  and  renewed  in 
from  five  to  six  hours.  With  Walschaert. 
or  outside  valve  gear,  main  bra.^.^  is  as 
accessible  as  front  and  can  be  renewed 
in  same  time. 

In  regard  to  repairs  to  second-h.mil 
boxes,  Mr.  C.  S.  Dickert  presented  a  brief 
description  of  the  methods  that  had  come 
under  his   observation   and   were   as    fol- 

When  wheels  are  removed  from  engine 
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the  boxes  are  knocked  off  of  journals,  all 
grease  or  dope  taken  from  boxes  and 
cellars  and  sent  to  oil  house  to  be  re- 
claimed. Boxes  are  placed  witli  other 
parts  removed  from  engine  in  a  large 
basket  and  sent  to  lye  vat  to  be  cleaned, 
which  is  done  with  labor  gang  in  erecting 
shop.  After  cleaning,  boxes  are  taken 
to  driving  box  gang  who  examine  brasses, 
boxes  and  cellars.  It  the  brasses  are  tight 
and  thick  enough  to  l)e  planed  again  they 
are  not  disHirlied :  if  tliey  are  thick 
enough  to  use  and  are  not  too  loose  in 
box  we  tighten  them  with  tin  shives;  and 
if  they  cannot  be  used  again  they  are 
pressed  out,  broken  u])  under  steam  ham- 
mer, to  l)e  melted  and  poured  in  boxes 
for  hub  liners.  New  brasses  are  fitted  to 
boxes  and  pressed  in.  Copper  lugs 
screwed  in  hub  face  of  box.  they  are  sent 
to  copper  shop  for  hub  plating.  Next 
move  to  shaper  where  they  are  straight- 
ened up,  shoe  and  wedge  face.  Cellars 
are  next  re-titted  and  they  are  ready  for 
boring  mill  to  be  bored  for  journal.  This 
finished,  they  are  delivered  to  engine. 

Tools  in  this  group  consist  of  planer, 
shaper,  slotter,  two  boring  mills,  drill 
press,  hydraulic  press  and  two  work 
benches.  Pneumatic  hammers  are  used 
for  all  chippiTig.  Tlie  brass  furnace  is 
within  reach  of  tlie  ji!)  crane  that  serves 
this  group.  Tile  crane  is  provided  with 
air  hoist  for  handling  work,  which  makes 
it  very  convenient  for  transferring  boxes 
from  one  machine  t'j  another  with  one 
man.  This  group  has  two  30-ft.  jib 
cranes  for  serving,  and  in  addition  to  jib 
cranes  we  have  a  30-ton  electric  driven 
crane  tlie  entire  length  of  machine  shop 
for  any  transferring  of  material  neces- 
sary. 

Mr.  C.  M.  Newman  also  presented  iiiuch 
valuable  information  on  the  same  subject, 
and  gave  in  detail  many  descriptions  of 
methods  that  had  come  under  his  obser- 
vation. C)n  the  subject  of  squaring  the 
engine,  Mr.  Newman  claimed  that  there 
should  be  a  point  to  start  from.  If  the 
engine  has  a  lead  truck  it  must  first  be 
made  square  and  set  central  lietween  the 
frames  and  cylinders  as  it  controls  the 
tracking  of  the  engine.  It  matters  not 
liow  perfectly  scjuarc  we  have  our  driving 
wheels,  the  engine  will  not  track  properly 
if  the  engine  truck  is  not  pr..perl\  squared 
and  located. 

As  we  liave  set  the  lead  truck  central 
between  the  frames  and  cylinders,  we 
should  use  this  same  point  to  set  the  driv- 
ing wheels.  Front  tlii-  point  a  sipiare 
center  is  found  on  the  frames,  generally 
at  the  main  pedestals.  I'rom  this  center 
i>  located  a  center  for  tlie  main  boxes, 
governed  1j\  the  thicku' -^  ..f  shnes  de- 
sired and  the  length  of  tlie  main  rod. 
The  main  box  centers  Incited,  tlie  other 
box  centers  are  located  fr.jm  them,  the 
length  of  the  connecting  r.  ..!s  determining 
the  ilislance  between.     Of  course  each  set 
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erpendicular    line 
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a  certain  distance 
from  the  top  of  the  pedestal.  From  this 
point,  strike  an  arc  on  the  flange  ot  the 
shoes  and  wedges,  u.sing  a  radius,  gen- 
erally 1  in.  larger  tlian  one-half  the  width 
of  the  box  at  tlie  sh.je  and  wedge  lit. 
Transfer  one  of  these  centers  to  the  in- 
side of  the  shoe,  and  use  the  distance 
between  the  outside  set  centers  to  locate 
the  center  on  the  wedge.  These  points 
on  the  shoes  and  wedges  are  the  same 
distance  from  the  top  of  the  pedestal  as 
the  points  on  the  perpendicular  line.  The 
main  shoes  and  wedges  are  laid  off  for 
planing;  it  is  only  necessary  to  transfer 
these  set  lines  or  points  to  other  shoes 
and  wedges,  using  the  side  or  connecting 
rods   to   determine   the   distance   between. 


Shop  Schedules. 

^If.  Henry  Gardner,  supervisor  of  ap- 
prentices, on  the  New  York  Central  & 
Hudson  River  Railroad,  presented  a  re- 
port on  Shop  Schedules,  taking  for  his 
model  the  system  in  operation  at  the 
West  Albany  shops  of  tliat  road.  It  may 
be  mentioned  at  the  outset  that  schedul- 
ing means  listing  in  .irder  of  dates  or 
naming  in  consecutive  order,  and  pro- 
viding a  proper  predetermined  date  or 
day  of  the  month  when  each  part  or 
group  of  parts,  will  arrive  at  and  depart 
frt^m  the  various  departments  comprising 
the  path  over  which  each  part  will  travel 
until  they  are  finally  placed  in  proper 
position  on  the  engine.  In  most  rail- 
road shops  the  date  for  the  delivering  of 
the  entire  engine  i^  all  that  is  planned 
ahead,  but  it  is  jii^t  as  necessary  to  plan 
ahead  a  dale  for  tlie  cab  and  wheels  or 
otlier  parts.  If  this  is  not  done  con- 
fusion will  arise,  especially  in  the  larger 
shops,  and  a  delay  in  r.ne  department  will 
counteract  the  go.,.!  work  of  all  of  the 
other  departments. 
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special  engine  in  hand  will  readily  take 
proper  shape.  About  25  forms  are  at 
present  used  at  West  Albany.  These  are 
the  outgrowth  of  experiments.  Auxil- 
iary cards  or  "ticklers"  as  they  are  called 
are  also  used.  These  convey  to  the  fore- 
man or  other  official  in  ciiarge  each 
morning  an  exact  list  nf  what  should  be 
finished  or  delivered  on  that  day. 

T..0  much  importance  cannot  be  at- 
tached to  the  proper  supervision  of  the 
engine  when  stripped  since  the  list  of 
sclieduled  material  depends  upon  the  re- 
port made  by  the  stripping  gang  foreman 
who  should  see  that  no  unnecessary  parts 
are  removed  and  should  make  careful 
notes  as  the  work  progresses  stating 
which  parts  should  be  repaired  or  re- 
newed. This  record  should  be  sent  to 
the  schedule  office  and  from  it  the  repair 
cards  will  be  made  out.  No  repair  card 
can  have  the  full  confidence  of  all  con- 
cerned unless  it  is  based  upon  exact  con- 
ditions. The  master  mechanic's  report 
of  repairs  necessary  should  be  made  out 
and  sent  to  the  shop  superintendent  as 
usual  and  while  the  engine  is  still  in 
service.  An  elaborate  detailed  report  is 
not  necessary  since  the  full  extent  of  the 
repairs  to  be  made  can  only  be  accurately 
determined  after  the  engine  has  been 
stripped. 

Since  the  establishment  of  the  schedule 
system  a  bitter  feeling  prevails  in  all  de- 
partments. Men  are  not  unexpectedly  called 
up  to  work  at  night.  The  piece  workers 
like  the  new  system  because  they  now 
get  more  work  and  it  comes  in  regular 
order.  Even  the  slow  workers  prefer  it 
and  earn  more  because  the  incentive  of 
meeting  the  dates  stimulates  them  beyond 
their  normal  output.  The  general  fore- 
man's duties  are  less  complex,  and  a 
kindlier  feeling  is  apparent  in  the  man- 
ner of  the  foremen  and  workmen  toward 
each  other. 

The  aim  of  the  largest  percentage  of 
the  railroad  shops  today  is,  to  turn  out 
the  largest  output  of  good  work  in  the 
shortest  possible  time.  This  can  be  done 
by  tlie  use  of  a  schedule  that  can  be  al- 
tered by  the  shop  management.  Quite 
often  to  give  any  special  engine  preference 
means  the  loss  of  two  or  more  deliveries 
that  could  have  been  completed  had  the 
work  been  allowed  to  g.>  along  the  regu- 
lar  channels. 


Th 


the  same  amount   i 
sary  to  formulate 
representing  the  m 
for   each   operation 
a    little    experience. 


I  repairs,  it  is  neces- 
i  key  or  master  slieel 
lulier  (jf  days  allowed 
and  from  wdiich.  b\ 
the    schedule    l'..r    the 


Apprenticeship. 

subject  of  ajiprenticeship  was  re- 
ported upiju  by  a  ■special  committee,  of 
which  Mr,  F.  W.  Thomas  was  chairman. 
The  report  stated  that  from  the  informa- 
tion received  it  is  evident  that  the  subject 
of  aiiprenticeship  is  attracting  consider- 
able attention,  and  there  has  been  a  sub- 
stantial development  in  the  work.  In 
;iddition  to  the  larger  and  more  prosperous 
railroads  in  the  country,  nearly  all  of  the 
large   industrial  concerns   have   instituted 
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educational  courses,  some  of  these  have 
regular  apprentice  schools,  others  cn- 
operate  with  the  public  schools  in  tlic 
continuation  schools  or  part-time  system 
and  still  others  have  made  arrangements 
whereby  the  men  whom  tlicy  are  training 
may  receive  instruction  through  the  corre- 
spondence schools  or  Y.  M.  C.  A.  schools. 
These  courses  are  offered  to  their  em- 
ployees not  only  by  the  large  corporations 
making  railway  supplies  but  by  the  large 
department  stores,  etc. ;  even  large  bank- 
ing concerns  organizing  schools  to  train 
men  to  handle  their  auxiliary  organiza- 
tions such  as  Gas  and  Electric  Power 
Companies,  Street  Railways,  etc.  Many 
of  the  men  trained  by  the  large  supply 
companies  go  out  and  work  for  the  com- 
panies purchasing  their  supplies.  In  addi- 
tion to  teaching  these  men  subjects  re- 
lating directly  to  the  needs  of  their  re- 
spective   organizations,    they    also    teacli 


Vanadium  Cast  Steel  Frame 


The  increase  in  the  nunibor  .if  ilic 
lieaviest  kind  of  locomotives  e(|uipped 
with  vanadium  steel  frames  is  the  best 
proof  of  the  fact  that  the  serious  problem 
of  frame  breakage  has  I)een  successfully 
solved  with  the  introduction  of  vanadium 
in  cast  steel  locomotive  frames.  Reports 
from  several  of  the  leading  railroads 
show  an  almost  complete  alisence  of  frame 
fractures  where  vanadium  steel  has  taken 
the  place  of  carbon  steel.  As  is  well 
known  carbon  steel  is  subject  to  rapid 
deterioration,  especially  when  subjected  to 
intermittent  shocks  and  stresses.  When 
rolled  or  hammered  it  assumes  a  librous 
or  stringy  form,  but  in  service  it  under- 
goes changes  and  assumes  a  crystalline 
form,  the  degree  of  brittleness  increasing 
until  a  fracture  is  not  so  much  a  matter 


ern  Railroad  Cumpauy.  Tlic  casting  is 
the  product  of  the  Union  Steel  Casting 
Company  of  Pittsburgh,  Pa. 


How  to  Keep  an  Old  Clock  Going. 

If  any  readers  of  Railway  and  Loco- 
.MDTivE  ExGiNKERiNG  have  a  cluck  they 
value  that  seems  to  be  near  the  end  of  its 
career  of  usefulness?  Does  it  skip  a  beat 
now  and  then,  and  when  it  begins  to 
strike  seem  to  be  in  pain  ?  Let  me  tell 
you  what  to  do.  Take  a  bit  of  cotton 
batting  the  size  of  a  hen's  egg,  dip  it  in 
kerosene  and  place  it  on  the  floor  of  the 
clock   and   wait   three   or   four   days. 

Your  clock  will  be  like  a  new  one — skip 
no  more,  it  will  strike  as  of  old,  and  as 
you   look  inside  you   will   find  the  cotton 


VAN.M'irM 


character  building,  politeness,  and  the 
ability  to  "get  along."  Probably  some 
200  corporations  are  now  offering  their 
employees  educational  advantages  paying 
them  for  the  time  spent  in  school.  They 
would  not  be  doing  this  if  it  did  not  pay 
them  in  dollars  and  cents. 

The  cofnmittee  urged  the  necessity  of 
having  adequate  instructions  for  the  shop 
and  not  merge  the  boy's  education 
with  the  school  room  work.  While  we 
recognize  the  great  value  of  the  school 
room  instruction,  we  believe  the  one 
should  supplement  the  other.  The  prin- 
cipal objection  oflfered  by  Foremen  to 
apprentices  in  the  shops  is  the  time  which 
must  be  spent  with  beginners.  With 
adequate  shop  instruction  the  Foreman 
is  relieved  of  this.  The  boy  is  given 
assistance  as  soon  as  he  enters  the  shop 
and  is  made  productive  at  once.  It  has 
been  demonstrated  that  where  you  have 
twenty  apprentices  in  one  trade  in  a  shop 
the  increased  output  of  the  boys  brought 
about  by  a  practical  instructor,  will  amply 
justify  the   services  of  an   instructor. 


of  extra  stress  as  of  a  disintegration  of 
the  metal  composing  the  frame.  This 
phenomenon  is  frequently  observed  in  the 
case  of  light  vehicles  where  an  axle  will 
sustain  a  heavy  load  for  a  prolonged 
period  and  eventually  and  unexpectedly 
will  break  under  a  lighter  load.  This  is 
properly  called  fatigue  of  the  metal.  Even 
swords,  once  terrible  in  battle,  when  hung 
up  long  enough  will  fall  to  pieces  of 
themselves. 

Vanadium  has  changed  all  this,  and  in 
the  increase  of  weight  in  locomotives  it 
has  admirably  met  the  requirements  of  the 
service.  It  may  also  be  stated  that  there 
have  been  important  improvements  in 
frame  design.  Construction  lias  Inen  al- 
tered to  conform  to  the  most  cv'rrect  en- 
gineering principles.  Improved  systems 
of  frame  bracing  have  been  developed  to 
meet  the  complex  and  heavy  stresses  t'> 
which  locomotive  frames  are  subjected. 
The  accompanying  illustration  shows  a 
recent  sample  of  a  vanadium  cast  steel 
main  frame  for  a  Mikado  type  Inc'imotive 
lor   the   Delaware.   Lackawaiuia  S:   W  est- 


batting  black  with  dust.  The  fumes  of 
the  oil  loosen  the  particles  of  dust,  and 
they  fall,  thus  cleaning  the  clock.  Ye 
editor  have  tried  it  with  success. 


Cleaning  Gauge  Glasses. 

Close  the  upper  and  lower  valves  and 
open  the  pet  cock  to  empty  the  gauge 
glass  of  water.  Hold  a  cup  or  other  suit- 
able receptacle  contain'ng  nniriatic  acid 
of  ordinary  strength  under  the  pel  cock. 
Open  the  lower  valve  sufficiently  to  cau*e 
the  acid  to  be  drawn  to  the  top  of  the 
glass.  The  alternate  opening  of  the  lower 
and  upper  valve  causes  the  acid  to  be 
drawn  up  and  expelled.  Two  or  three 
applications  will  clean  a  dirty  glass  thor- 
i.iiphlv. 


Blackening  Brass. 

.A  black  lacquer  for  brass  is  made  of 
one  part  nitrate  of  tin  to  t«ci  parts  of 
d'.lorine  of  gold.  The  article  to  be 
hicquered  should  be  finely  polished  to  bc- 
i;in  with,  then  washed  with  the  mixture. 
.\fter   fifteen    minutes    wash    with    water. 
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MiKado  and  Pacific  Locomotives  for  the  Duluth  ^  Iron  Range 


Eleavy  freight  traftic  on  the  Duluth  & 
Iron  Range  Railroad  has  heretofore  been 
handled  by  Consolidation  type  loco- 
motives using  saturated  steam.  The  most 
recent  of  these  engines,  as  built  by  The 
Baldwin  Locomotive  \\"orks,  exert  a 
tractive     force     of     42.600     pounds,     and 


reserve  capacity  for  niccting  adverse  con- 
ditions when  handling  full  tonnage. 

These  locomotives  are  fitted  with  the 
Seddon  boiler  feeding  device,  as  de- 
veloped by  Mr.  C.  W.  .Seddon,  Superin- 
tendent of  Motive  I'ower  of  the  Duluth, 
.Missabe     &      Xorthern      Railwav.        The 


by  Walschaerts  motion.  The.  Ragoimet 
power  gear  is  applied,  the  mechanism  be- 
ing bolted  to  the  boiler  shell  immediately 
in  front  of  the  firebox.  Because  of  the 
wide  furnace  used  in  this  design,  it  would 
be  difficult  to  use  a  convenient  arrange- 
ment   of    hand    reverse    li\cr.      \\'ith    the 


.MIK.XUO  JS-J  TVl'E  LOCO-MOTIVE    I'OR  THE    Hir.UTII  \-  IRON  R.\.\i 
t  of  Motive  Power. 
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weigh  in  working  order  198,850  pounds. 
The  equipment  includes  slide  valves, 
Walschaerts  motion  and  a  lire-brick  arch. 
These  locomotives  handle  2,400  tons  on 
a  grade  of  0.6  per  cent. 

The    Duluth    &     Iron     Range    has    re- 
centlv    received    from    the    same    liuilders 


water  is  sprayed  into  the  boiler  near 
the  front  end,  falling  into  a  pan  which  is 
fitted  tightly  against  the  j,liell  at  each 
side.  The  front  wall  of  the  pan  is  lower 
than  the  back  wall,  s^i  that  the  water  over- 
flows into  the  lioiler  at  the  greatest  pos- 
silile  distance   from   the  firebox.     The   pan 


power-gear,  however,  this  difficulty  is 
avoided;  as  the  mechanism  in  the  cab 
occupies  but  little  ro'im.  antl  can  be  con- 
veniently located  with.iut  crowding  the 
other  fittings. 

These    locomotives    are    fitted    with    an 
improved     design     of     Hodges     trailing- 


;;c)MOTi\'E  EOR    rill::  Dui.mi  \  iKo.v  u.v.ncic  kaii  Ri 


lour  .Mikado  type  locomotives  which  de- 
\el<ip  a  tractive  force  of  56.000  jiounds, 
or  approxim.itely  32  jier  cent,  in  excess 
of  the  Consoli<lation.  They  will  liaul  over 
3.(XX)  tons  on  the  grade  above  mentioned, 
;ind  with  higher  steaming  capacity  in  pro- 
portion to  the  tractive  force  developed, 
should  make  better  time  and  have   more 


is  so  sloped  th.at  all  deposit  accmnulates 
in  one  corner,  fmni  which  it  can  be  easily 
removed  through  a  suitable  cleaning-hole. 
This  device  has  iir.'vrd  most  effective  in 
preventing  the  dciiosit  of  .scale  on  the 
boiler  sheets  and  tubes 

The  steam  distriliuii<iii  is  controlled  by 
15-inch    jiiston    vahis,    which    are    driven 


truck.  The  back  r(|;ializing  beams  are 
placed  diagonally,  s..  th.it  they  coimect 
directly  with  the  trtick  spring-links.  The 
rear  spring-links  are  pinned  to  a  bracket, 
which  is  bolted  to  the  engine  frames. 
This  |ilan  dispenses  with  the  cross-beams 
formerly  used,  and  allows  ample  room  for 
a  large  ash-pan. 
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In  addition  to  the  locomotives  de- 
scribed above,  this  road  has  also  received, 
from  the  same  builders,  four  passenger 
engines  of  the  Pacific  type.  These  e.xcrt 
a  tractive  force  of  31,700  pounds,  and 
while  considerably  lighter  than  the 
Mikados,  are  in  many  respects  similar  to 
tlieni.  The  equipment  includes  a  super- 
heater, brick  arch,  Scddon  boiler  feeding 
device  and  improved  Hodges  trailing- 
truck.  .Ml  wheels  under  the  locomotive 
and  tender  are  fitted  with  brakes. 

Both  tlic  freight  and  passenger  loco- 
motives have  Vanderbik  tenders.  Those 
used  with  the  freight  engines  are  larger 
than  the  others,  but  the  two  designs  are 
generally  similar  in  construction. 

Further  particulars  regarding  these 
locomotives  are  given  in  the  attached  list 
of  general  dimensions  : 

Mikado  type  locomotives : 

Gauge,  4  ft.  8H  i"s. 

Cylinders,  27  ins.  x  30  ins. 

Valves,  piston,  15  ins.  diam. 

Boiler. — Type,  wagon-top ;  diameter,  84 
ins.;  thickness  of  sheets,  13/16  in.,  Js 
in.,  15/16  in. ;  working  pressure,  175  lbs. : 
fuel,   soft  coal ;   staying,   radial. 

Firebo.x. — Material,  steel;  length.  112 
ins. ;  width,  96  ins. :  depth,  front,  88  ins. ; 
depth,  back.  75-?4  ins. ;  thickness  of  sheets, 
sides,  f^  in. ;  thickness  of  sheets,  back, 
-K  in. ;  thickness  of  sheets,  crown,  -j-s  in. ; 
thickness  of  sheets,  tube,  y/l  in. 

Water  Space. — Front,  S  ins. ;  sides,  5 
ins. ;  back,  5  ins. 

Tubes'. — Material,  steel;  diameter.  5's 
ins.  arid  2  ins. ;  thickness,  5>'8  in.,  Xo.  9 
W.  G.,  2  ins..  Xo.  11  W.  G. ;  number,  5;j 
ins.,  38;  2  in..  289;  length,  19  ft.  5  ins. 

Heating  Surface. — Firebox,  252  sc|.  ft. ; 
tubes,  3,959  sq.  ft. ;  firebrick  tubes,  37  sq. 
ft.;  total,  4.248  sq.  ft.:  grate  area.  74.6 
sq.  ft. 

Driving  ^\■hecls. — Diameter,  outside. 
S8  ins.;  diameter,  center,  51  ins.;  journals. 
lOy,  ins.  X  12  ins. 

Engine  Truck  \Yheels.  —  Diameter, 
front,  30  ins.;  journals,  6  ins.  x  12  ins.; 
diameter,  back,  42  ins. ;  journals,  8  ins. 
X  14  ins. 

Wheel  Base.^Driving,  15  ft.  9  ins. : 
rigid,  15  ft.  9  ins.;  total  engine,  33  ft. 
8  ins. ;  total  engine  and  tender,  68  ft. 
10)4  ins. 

Weight.— On  driving  wheels,  219.500 
lbs. ;  on  truck,  front.  20.900  lbs. ;  on  truck. 
back,  44,600  lbs. ;  total  engine,  285.000  lbs. : 
total  engine  and  tender,  about  455,000  ll)s. 

Tender. — Wheels,  number,  8;  wlieels. 
diameter,  33  ins.;  journals.  6  ins.  x  11 
ins. ;  tank  capacity,  9,000  gals. ;  fuel  capac- 
ity, 14  tons. ;  service,  freight. 

Engine   equipped   witli    Schmidt   super- 
heater.    Superheating  surface,  859  sq.   ft. 
Pacific  type  locomotives : 

Gauge,  4  ft.  8j/<  ins. 

Cylinders,  22  ins.  x  28  ins. 

Valves,  piston.   14  ins.  diam. 

Boiler. — Type,  wagon-top;  diameter.  66 
ins.;  thickness  of  sheets,  11/16  in.  and  Ji 


in. ;  working  pressure,  190  lbs. ;  fuel,  soft 
coal ;  slaying,  radial. 

Firebox.— Material,  steel ;  length,  96 
ins.;  width,  70;4  ins.;  depth,  front,  75fi 
ins. ;  depth,  back,  66  ins. ;  thickness  of 
sheets,  sides,  ^  in. ;  thickness  of  sheets, 
back,  5/16  in.;  thickness  of  sheets,  crown, 
fs  in. ;  thickness  of  tube,  {-<  in. 

Water  Space. — Front,  4)  i  ins. ;  sides, 
4}'S  ins.;  back,  4'/i  ins. 

Tubes. — Material,  steel;  diameter,  5js 
ins.  and  2  ins.;  thickness.  5^8  ins.,  Xo.  9 
W.  G. :  2  ins..  No.  11  W.  G. ;  Xumber, 
5.;,s  ins.,  24;  2  ins..  177;  length,  19  ft. 
9  ins. 

Mealing  Surface. — Firebox,  176  sq.  ft.; 
tul)es,  2,487  sq.  ft.;  firel)rick  tubes,  26  sq. 
fl.;    total,   2,689   sq.   ft.;   grate   area,  46.8 

sq.    ft. 

Driving  Wheels. — Diameter,  outside,  69 
ins.:  diameter,  center.  62  ins.:  journals, 
main,   10  ins.  x   12  ins. ;  journals,  others. 

9  ins.  -x   12  ins. 

Engine  Truck  Wheels.  —  Diameter, 
front,  33  ins. ;  journals,  6  ins.  x  12  ins. ; 
diameter,  back,  42  ins.;  journals,  8  .x  14 
ins. 

Wheel  Base. — Driving.  12  ft.  6  ins. ; 
rigid.    12   ft.   6   ins.;    total    engine,   31    ft. 

10  ins.;  total  engine  and  tender,  62  ft. 
8's  ins. 

Weight.— On  driving  wheels,  134,.S00 
lbs.;  on  truck,  front,  42,400  lbs.:  on  truck, 
back.  42,100  lbs, ;  total  engine.  219,000  lbs. ; 
total  engine  and  tender,  about  353.000  lbs. 

Tender. — Wheels,  number.  8 ;  wheels, 
diameter,  33  ins.;  journals.  S'-i  ins.  x  10 
ins. :  tank  capacity,  7.000  gals. :  fuel  capac- 
ity. 12  tons;  service,  passenger. 

Engine  equipped  with  Schmidt  super- 
heater.    Superheating  surface.  561    sq.   ft. 


Regulating  Traffic   in   Paris. 

Paris  is  evidently  weary  of  the  chaos 
tliat  prevails  in  its  streets,  for  the  new 
prefect  of  police  has  set  himself  to  re- 
organize the  traffic  department  and  will 
n;;me  a  standing  committee  at  the  pre- 
fecture to  deal  with  all  complaints.  The 
famous  cabs,  too,  so  convenient  for  the 
pedestrian  on  the  lookout  for  a  lift,  may 
!  c  prohibited  from  crawling  at  a  snail's 
pace  through  busy  thoroughfares,  in  the 
v.atch  for  fares. 

Paris  is  a  charming  city  to  foreigners 
as  to  natives,  but  it  must  be  confessed 
that  the  traffic  regulations  fail  to  charm. 
Ii.deed.  there  can  hardly  be  said  to  be  any 
traffic  regulation  in  Paris,  and  it  is  a 
much  frayed  jest  that,  after  a  street 
accident,  the  watchful  policeman  extricates 
ib.e  unfortunate  foot  passenger  from  the 
v,  heels  and  arrests  him.  allowing  the 
driver  to  go  scot-free.  Except  in  the 
I'usiest  hours,  the  Paris  policeman  feels 
himself  quite  superior  to  so  mean  a  task 
as  protecting  pedestrians  from  the  end- 
less stream  of  passing  vehicles,  and  con- 
tents himself  with  standing  majestically 
aloof  to  watch  the  confusion. 

Americans   in    Paris   have  been   known 


to  wonder  what  the  policemen  in  the  busy 
thoroughfares  were  paid  for  besides  look- 
ing imposing.  It  begins  to  look  as  if  they 
might  be  made  as  useful  as  ihc  famous 
London  "bobby,"  who  is  beloved  of  all 
honest  travelers. — C/iiVnijo  RccOrd-Hcrald. 


On   J._;;  _  .    Lscapes. 

Speaking  of  the  narrow  escapes  that 
railway  men  encounter  in  following  their 
caHing,  our  chief  related  particulars  of  an 
experience  that  few  people  pass  through 
and  remain  to  tell  the  tale.     He  said: 

"One  time  I  was  attached  to  a  civil 
engineers  corps  which  was  locating  a  nar- 
row gauge  railway  in  Wisconsin.  Part 
of  the  summer  we  were  stationed  at 
Marysville,  a  small  village  on  the  Rock 
river.  Xot  far  from  the  village  in  a  soli- 
tary woodland,  was  a  deep  pool  on  the 
river  where  water  lilies  grew  profusely. 
The  chief  engineer,  Eugene  Wiley,  had 
his  wife  staying  at  the  hotel.  One  day 
she  mentioned  in  my  hearing  the  wish  to 
possess  a  bunch  of  the  lilies  on  the  Rock 
river,  and  I  made  up  my  mind  to  gratify 
her  desire. 

".\  few  evenings  afterwards,  I  went  to 
the  pool,  as  they  called  the  place,  and 
found  that  all  the  lilies  within  easy  wad- 
ing reach  had  been  gathered  by  the 
natives.  .Ml  the  good  flowers  were  in 
deep  water.  X'othing  discouraged,  I  took 
off  my  clothes  and  swam  into  the  midst 
of  the  lilies  and  proceeded  to  tear  off  a 
'  good  bunch,  swimming  about  after  the 
finest  specimens.  On  concluding  that  I 
had  all  the  flowers  wanted,  I  began  to 
swim  ashore,  when  to  my  horror,  I  found 
that  some  of  the  long  lily  roots  had  wound 
themselves  around  one  of  my  feet,  form- 
ing a  knot  that  held  me  fast.  I  was  se- 
curely anchored  in  that  deep  pool.  No 
boat  was  near  and  the  chances  for  help 
were  very  remote. 

"On  realizing  my  position  I  was  dread- 
fully panic  stricken  at  first,  and  curiously 
enough  remembered  accounts  my  father 
had  given  me  of  several  Sinclairs  who 
had  been  drowned  in  the  Caledonian 
Canal,  and  his  injunction  'avoid  the  water 
laddie  and  ye'll  no  be  drowned.' 

".\lter  a  few  minutes  of  panic  and  vio- 
lent tearing  of  the  weeds.  I  managed  to 
calm  myself  sufficiently,  to  consider  what 
means  there  were  for  escape.  I  made 
several  attempts  to  reach  the  knot  that 
bound  my  foot,  which  ended  in  the  swal- 
lowing of  water.  Then  a  plan  came  to 
my  nn'nd.  I  swam  quietly  for  a  few 
minutes  to  regain  breadth,  filled  my  lungs 
with  air,  then  pulled  myself  to  the  bottom 
where  I  sat  and  with  both  h,inds  untied 
the  knot  that  was  holding  me.  It  took 
only  a  few  seconds,  but  it  seemed  half  a 
life  time.  When  I  got  back  to  the  sur- 
face of  the  water  free.  I  permitted  myself 
to  float  on  my  back  long  enough  to  regain 
strength,  then  I  swam  about  and  collected 
the  flowers  which  had  floated  awav. 
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Railway    Organizations. 

\\\-  liavc  hf.-ird  cniniiKiUs  made  of  late 
b\  Kiiu-ral  railway  oftictrs,  to  the  effect 
tliat  llicre  are  getting  to  lie  too  many 
organization';  composed  of  minor  railway 
official.s ;  but  it  would  be  difficult  to  point 
out  one  association  of  the  kin<l  which 
fails  to  promote  railway  interests,  and 
have  the  work  they  supervise  done  better 
and  at  lower  cost.  The  forming  of  asso- 
ciations by  men  engaged  in  the  same  line 
of  business  may  be  due  princip;illy  to  that 
social  instinct  that  draws  people  together 
who  possess  knowledge  in  common,  but 
the  spread  of  knowledge  that  results  is 
particularly  beneficial  not  only  to  the  ac- 
tive workers  but  also  to  the  employers. 

The  forming  of  associations  composed 
of  men  engaged  in  the  same  line  of  busi- 
ness is  peculiarly  an  .American  trail,  such 
a  thing  being  tmknnwn  in  foreign  liuu- 
tries  except  in  the  line  of  labor  unions. 
i-'roni  the  .\meric;in  Railway  .Associaiii^n 
to  the   Railway  Too]   Eorcmen's  Associa- 


tion carries  us  through  a  long  list,  and 
every  one  of  the  organizations  is  doing 
useful  work  that  is  given  freely  without 
compensation.  .Attending  conventions 
may  take  useful  men  "ut  of  the  shop  a 
few  days  annually,  but  those  left  in  charge 
are  stimulated  to  do  their  best  as  sub- 
stitutes. Xot  only  does  the  work  progress 
as  well  as  when  the  veterans  were  in 
charge,  but  it  results  in  the  training  of 
other  tnen  to  till  responsible  positions.  An- 
other circumstance  that  deserves  attention 
is  the  good  will  spread  around,  and  the 
growth  of  loyalty  that  proceeds  from  men 
cherishing  the  feeling  that  they  are  used 
as  generously  as  circumstances  will  per- 
mit. The  fine  old  injunction  "let  us  rea- 
son together,"  really  means,  "let  us  engage 
in  e.xchange  of  sentiments,"  and  that  is 
what  all  the  raihvay  organizations  are 
striving  to  do.  May  their  success  keep 
growing  in  magnitude. 

Mechanical   Stokers. 

The  subject  of  mechanical  stokers  has 
been  under  investigation  by  the  American 
Railway  Master  Mechanics'  Association 
since  1905,  and  has  been  discussed  more 
or  less  at  every  C'livention  since  that 
time.  Locomotives  have  been  increasing 
in  power  every  year  until  the  question 
of  liring  the  huge  boilers  to  maintain 
the  required  pressure  L>i  steam  had  be- 
come too  great  for  human  muscle  and 
endurance.  \\'e  have  found  in  the  de- 
velopment of  the  arts  that  the  device 
needed  to  lighten  or  fnrm  a  substitute  for 
manual  labor  has  come  when  the  world 
could  no  longer  get  along  without  it  and 
we  concluded  that  the  same  law  would 
hold  good  with  Icicumotivc  mechanical 
stokers  that  triumplud  with  the  develop- 
ment of  the  steam  eUKine  and  many  other 
mechanical  triumphs. 

The  report  on  Mechanical  Stokers  sub- 
mitted to  the  last  convention  of  the  Master 
Mechanics'  .Kssociatinn  is  so  positive  con- 
cerning the  progress  made  during  recent 
years  that  no  uncerl.-iinty  now  exists  con- 
cerning the  success  of  the  device  that  is 
destined  ultimately  to  make  the  locomo- 
tive fireman's  duties  turn  more  on  skillful 
attention  than  on  jihysical  power  and  en- 
durance. Says  this  admirable  report: 
"The  titili/ation  of  ni.icliiiicry  to  perform 
what  hitherto  was  accomplished  by 
manual  labor  has  been  achieved  in  much 
larger  as  well  as  Mualler  jiroblems.  but 
few  have  lieen  more  welcioned  tli.an  the 
automatic  or  semi  autumalic  apparatus 
by  which  th.e  larger  loconiotivc  is  supplied 
with  fuel' at  a  rate  aiul  in  such  manner 
as  lo  produce  efficiency  in  the  operation 
of  the  locomotive  with  ;i  reduction  of 
physical  work  on  the  [i.'irt  of  the  fireman." 

Since  the  tirst  iiurl::inical  stoker  was 
aiiplied  on  the  Clevilaud.  t~.ilumlius.  Cin- 
cinnati and  St.  1.1  ui'.  Railway  by  Mr. 
\V.  Garstang.  then  •superintendent  of  mo- 
tive   power,    numerous    experiments   have 


been  made  in  the  line  of  attempted  im- 
provement and  many  novel  forms  of  ap- 
paratus have  been  tried,  most  of  them  to 
end  in  failure.  There  now  remain  eleven 
forms  of  stoker,  buoyed  most  of  them 
by  hope,  viz. :  Strouse,  Barnum,  Hayden, 
Brewster,  Harvey,  Dickinson,  Erie, 
Hanna,  Gee,  Crawford  and  Street.  The 
two  last  named  stokers  are  successful 
and  the  number  in  operation  has  justified 
the  in\estigators  that  the  mechanical 
stoker  is  no  longer  an  experiment.  The 
successful  stokers  represent  two  types, 
the  Crawford,  which  is  underfed  and  the 
Street,  which  is  fired  from  above  and  is 
spoken  of  as  the  scatter  type.  Both  these 
forms  r:i  stoker  work  very  successfully 
and  both  have  their  friends  who  regard 
their  favorite  as  the  mechanical  stoker  of 
the  future,  but  time  and  experience  are 
required  to  settle  that  question. 

When  mechanical  stokers  first  began 
to  appear  it  was  reported  that  the  fire- 
men displayed  antipathy  to  their  use,  but 
that  sentiment  has  now  changed  and  those 
most  interested  in  the  success  of  the 
stokers  say  that  firemen  as  a  rule  have 
worked  with  zeal  and  intelligence  to  make 
the  stoker  work  successfully.  It  is  ad- 
mitted by  many  expert  firemen  who  have 
had  years  of  experience  with  hand  firing, 
that  they  have  derived  valuable  informa- 
tion in  hand-firing  after  handling  the 
stoker  and  closely  watching  its  operation. 

From  the  information  that  came  to  the 
committee,  there  was  some  conflict  of 
opinion  concerning  the  fuel  economy  that 
resulted  from  using  the  mechanical 
stoker,  but  the  evidence  indicated  quite 
positively  that  loci'iiiotives  equipped  with 
the  stoker  were  capable  of  hauling  heavier 
trains  than  those  that  were  hand-fired. 
.\nother  important  fact  brought  out  w-as 
that  a  stoker  can  use  successfully  very 
inferior  grades  of  fuel,  fuel  that  would 
be  useless  when  hand-fired. 

The  relation  of  the  stoker  installation 
to  the  amount  of  tonnage  handled,  as 
against  hand-firing,  was  sought,  and  in 
reply  to  this  query,  roads  using  the  stoker 
have  expressed   themselves   as   follows : 

The  Carolina,  Clinchfield  &  Ohio  Ry. 
reports  heavier  trains  hauled,  but  does 
not  say  to  what  extent. 

The  \"andalia  R.  R.  reports  their 
stoker-fired  engines  consume  about  the 
same  time  on  the  division,  but  that  a 
more  uniform  steam  jiressure  is  main- 
tained. 

The  r..  &  (3.  R.  K,  repnrts  that  it  is 
possible  to  haul  heavier  trains  with  the 
stoker  engines. 

The  I'cnusylvani.i  Lines  Wist  of  Pitts- 
burgh report  1.^  per  cent,  mere  tonnage 
hauled  with  stoker-lired  engines  on  slow 
freight   and  on  long,  heavy  grades. 

The  HulTalo.  Rochester  &  Pitt.;burgh 
have  not  observed  any  difference  between 
hand-firing  and  stoker  operation. 
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The  St.  Louis  &  San  Francisco  R.  R. 
reports  better  performance  with  stolcer- 
lired  engines,  stating  that  some  firemen 
are  not  able  to  keep  up  steam  on  heavy 
trains  on  the  long  runs. 

The  Norfoll<  &  Western  Ry.  lia.s  not 
recognized  any  difference  in  tonnage  rat- 
ing between  hand-lircd  and  stoker-fired 
engines,  since  with  but  one  exception  all 
of  their  stokers  are  applied  to  one  type 
of  locomotive.  It  has  been  observed,  how- 
ever, that  with  the  stoker  operated  prop- 
erly the  locomotive  can  be  worked  to  its 
maximum  capacity  without  any  marked 
effect  upon  the  steam  pressure,  which  is 
a  distinct  advantage. 

The  Virginian  Railway  report  has  some 
improvement  in  steaming  capacity  and 
tonnage  hauled,  but  do  not  give  amounts. 


Shop  Foremen's  Convention. 

The  International  Railway  Shop  Fore- 
men's Association,  with  which  nothing  is 
wrong  except  the  length  of  the  name,  held 
its  Ninth  Annual  Convention  last  month 
and  it  was  not  only  the  most  successful 
convention  held  by  the  shop  foremen,  but 
it  was  one  of  the  finest  meetings  ever 
held  by  railway  mechanical  officials. 
There  is  a  good  old  saying  which  advises 
the  shoemaker  to  keep  to  his  last,  and  is 
directly  applicable  to  every  line  of  human 
endeavor  in  advising  people  to  attend  to 
their  own  business.  The  work  done  by 
the  Shop  Foremen's  Association  was 
notable  for  its  devotion  to  shop  matters 
instead  of  to  general  engineering  matters. 
The  reports  of  committees  were  all 
printed  in  advance  so  the  men  in  attend- 
ance had  ample  time  to  study  the  sub- 
jects in  detail.  This  naturally  brought 
out  very  full  discussions. 

The  first  subject  discussed  was  Super- 
heated Locomotives.  Most  of  the 
mechanical  organizations  which  have  dis- 
cussed this  subject  have  devoted  much 
attention  to  describing  the  principles  of 
superheating,  which  readily  leads  into  in- 
comprehensible argument.  The  shop 
foremen  had  little  or  nothing  to  say 
about  principles,  they  occupied  themselves 
in  telling  how  superheating  apparatus 
could  best  be  kept  in  good  working  order 
and  how  defects  could  be  remedied.  Con- 
siderable attention  was  given  to  the  diffi- 
culties of  supplying  proper  lubrication 
and  valuable  information  was  given  as  to 
how  lubricators  can  be  kept  in  good 
working  order.  We  feel  certain  that  men 
running  locomotives  equipped  with  super- 
heaters and  workmen  who  have  to  main- 
tain that  form  of  mechanism  will  receive 
useful  hints  from  careful  study  of  this 
report  and  the  discussion  thereon. 

"Engine  House  Efficiency''  discussed  at 
considerable  length  the  causes  of  loco- 
motive failures  and  made  valuable  sug- 
gestions of  how  the  defects  that  lead  to 
failure  might  be  overcome.  The  text  of 
the  report  reads :  "The  business  of  a 
railroad  is  the  sale  of  ton  miles.     Hence 


the  motive  power  is  like  cash  in  hand. 
Everything,  then,  that  helps  towards  the 
effectiveness  of  the  locomotives  means 
increase  earnings  for  the  company.  Effi- 
cient locomotive  performance,  however,  is 
largely  determined  by  the  engine  house. 
Therefore  an  efficient  engine  house  will 
give  a  correspondingly  good  engine  per- 
formance. By  engine  house  efficiency  is 
meant  the  handling  and  repairing  of 
power  to  give  the  highest  grade  loco- 
motive performance  that  can  be  brought 
about  by  reasonable  costs  and  minimum 
time  of  detention."  The  entire  subject 
of  engine  house  efficiency  was  admirably 
treated   from  that  standpoint. 

The  remaining  subjects  reported  upon 
and  discussed  were:  Shop  Schedules; 
Driving  Boxes;  Driving  Box  Work, 
which  was  the  subject  of  two  papers;  and 
Report  of  Committee  on  .Apprentices. 
Each  and  every  one  of  these  reports 
would  have  been  a  credit  to  any  railroad 
mechanical  organization  and  we  can  only 
finish  by  congratulating  the  International 
Railway  General  Foremen's  .Association 
on  the  admirable  work  performed  by  their 
Ninth  .Annual  Convention.  Praise  is  also 
due  to  President  Pickard  for  the  ex- 
cellent manner  in  which  he  handled  the 
meetings,  making  every  minute  of  each 
session  count  for  performance. 


cheated  age ;  send  us  ihe  men  who  do  the 
«ork   for  which   they  draw   the  wage." 


Commissioner    Chase. 

In  appointing  a  locomotive  engineer  to 
mcmliership  on  a  New  York  State  Public 
Service  Commission  Governor  Sulzcr  has 
drawn  a  howl,  or  a  whine  rather,  from 
snme  quarters.  This  is  not  to  be  won- 
dered at.  There  are  quite  a  number  of 
creatures  in  tlie  world  with  the  outward 
semlilance  of  men  and  who  were  kept  at 
sclionl  till  their  hair  was  nearly  gray,  in 
ihe  vain  hope  that  they  might  fill  a  place 
or  do  a  little  of  the  world's  work.  When 
such  parasites  see  another  man  who  had 
no  such  early  advantages  rise  by  sheer 
force  of  merit  to  a  high  place  in  popular 
esteem,  and  is  called  to  fill  some  office, 
then  a  spirit  of  envy,  malice  and  all  un- 
charitaljleness  seizes  upon  the  fossilized 
barnacles,  who,  if  they  have  grown  at  all. 
have,  like  the  cow's  tail,  gmwn  down- 
wards. 

Of  Mr.  Chase,  the  locomotive  engineer 
who  has  received  the  appointment,  wc 
know,  of  our  own  knowledge,  little  or 
nothing.  We  do  know,  however,  that  such 
appointments  as  he  has  received  are  not 
raffled  for.  We  also  know  that  running 
a  locomotive  does  not  preclude  the  possi- 
bility of  an  intelligent  man  taking  an  in- 
terest in  public  affairs.  Several  United 
States  Senators  were  locomotive  engi- 
neers at  one  time.  Railroad  presidents 
of  our  acquaintance  were  at  one  time 
brakemen.  Give  Mr.  Chase  a  chance. 
Men  reap  largely  as  they  sow.  It  will  be 
time  to  condemn  him  when  he  i>  found 
incompetent.  .As  Kipling  says :  "Crea- 
tion's cry  goes  up  on  high   from  age  to 


Centenary  of  the  Locomotive. 
'I  he  American  people  arc  very  much 
given  to  celebrating  the  memory  of 
events  considered  important  in  the 
world's  history,  but  there  is  one  event 
supreme  in  the  development  of  civiliza- 
tion which  seems  to  be  ignored— that  is, 
the  invention  of  the  locomotive  engine, 
the  proper  year  for  such  a  celebration 
being  1913.  as  the  first  locomotive  to  do 
regular  train  hauling  was  put  to  work 
in   1813. 

The  inventor  of  the  locomotive  en- 
gine, whose  successful  operation  first 
imparted  vitality  to  railway  enterprise, 
can  scarcely  be  said  to  belong  to  one  na- 
tion, certainly  not  to  one  man.  The  ele- 
ments which  made  the  locomotive  a  suc- 
cessful machine  have  been  devised  and 
applied  by  a  great  many  different  inven- 
tors and  mechanics.  The  idea  of  apply- 
ing steam  to  the  propulsion  of  land  car- 
riages was  discussed  in  dilettante  fashion 
by  the  philosophers  who  flourished  so 
vaingloriously  towards  the  end  of  the 
r>ench  monarchy.  Some  small  fruit 
came  from  nuich  wordy  seed,  for  about 
the  year  1770  an  officer  of  the  French 
army,  named  Nicholas  Joseph  Cugnot, 
built  a  steam  carriage  intended  for  mili- 
tary purposes.  The  engine  used  high 
pressure  steam  and  had  two  cylinders 
receiving  steam  from  a  small  boiler 
about  the  size  of  a  kitchen  chaldron.  The 
machine  worked  and  moved  about  three 
miles  an  hour.  His  invention  was  the 
first  automobile.  The  apparatus  is  pre- 
served in  a   Paris  museum. 

Following  details  of  attempts  to  con- 
struct a  land  transportation  steam  engine 
we  find  that  in  1784  William  Murdock.  an 
assistant  to  Boulton  &  Watt,  the  engine 
builders,  made  a  working  model  of  a 
road  engine  and  ran  it  about  the  country 
roads  in  England.  The  development  of 
the  high  pressure,  high-speed  engine,  was 
largely  due  to  the  labors  of  Oliver  Evans, 
the  well-known  American  inventor.  In 
1804  Evans  built  a  dredging  scow  weigh- 
ing about  two  tons  which  he  mounted  on 
wheels  and  pmpelled  through  the  streets 
of  Philadelphia  by  the  [lower  of  its  own 
steam  engine.  While  many  crude  at- 
tempts were  maile  fr^m  Cugnot's  time 
on  to  apply  steam  propulsion  to  road 
vehicles,  the  first  attempt  to  put  into  op- 
eration a  steam-driven  vehicle  which  was 
designed  to  run  on  rails  was  made  by 
Richard  Trevithick  in  ]>*03.  .An  engine 
was  constructed  to  do  wcrk  in  this  line 
and  it  pulled  some  cars,  liut  was  too 
complex  for  regular  work  and  was 
abandoned  after  a   few  triaN. 

For  the  ncNt  ten  years  after  Trevi- 
thick's  experiment  there  was  considcr- 
alde  effort  made  to  produce  a  locomo- 
tive that  would  work  .satisfactorily. 
1  revithick's  engine  was  exceedingly  slip- 
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pery.  due  to  iht  powt-r  being  too  great 
for  the  weight  available  for  adliesion. 
This  led  to  inventions  intended  to  pre- 
vent the  slipping  of  the  driving  wheels, 
and  much  ingenious  lalmr  was  wasted  in 
overcoming  this   imaginary   defect. 

One  locomotive  was  Iniilt  to  propel 
itself  by  levers  that  acted  to  imitate  the 
action  of  a  horse's  hind  feet.  Several 
locomotives  were  built  which  operated  a 
cog  wheel  that  engaged  in  a  rack  rail. 
Some  of  these  were  kept  at  work  for 
years. 

There  was  in  the  employ  of  Christo- 
plier  Blackett.  principal  owner  of  the  \Vy- 
lani  colliery  in  the  north  of  England,  two 
workmen  much  above  the  common  me- 
chanics, who  took  a  keen  interest  in  me- 
chanical traction.  One  was  William 
Medley,  superintendent  ( viewer  was  his 
title"),  a  man  who  studied  scientific  prob- 
lems, and  Timothy  Hackworth.  foreman 
blacksmith.  Hedley  superintended  a  se- 
ries of  experiments  to  prove  the  extent 
of  traction  of  wheels  turning  on  a  smooth 
rail,  and  found  that  the  ordinary  weight 
carried  by  a  Licmiotive  would  prevent 
slipping.  He  then  designed  a  locomotive 
which  was  buih  by  Hackworth  in  the 
■  blacksmith  shop.  That  engine  was  put  to 
work  in  1812  and  hauled  coal  cars  as  far 
as  its  capacity  went,  but  it  proved  de- 
ficient in  boiler.  This  was  remedied  in 
a  second  engine  which  Hedley  had  con- 
structed in  1813.  Tliat  locomotive  was 
called  the  "Pufting  Billy,"  and  is  now 
preserved  in  the  South  Kensington  Mu- 
scimi   in   London. 

The  "Puffing  Billy"  was  the  beginning 
of  a  grasshopper  type  of  locomotive 
which,  under  a  variety  of  modifications, 
became  largely  used  until  in  1829  the  di- 
rectors of  the  Liverpool  &  Manchester 
Railway  offered  a  prize  of  £500  for  a  lo- 
comotive which  would  meet  certain  re- 
quirements, 'i  lie  "Rocket,"  built  by 
Roliert  Stcphcnsr.n.  won  that  prize  and 
introduced  a  new  form  of  locomotive, 
whose  principal  novelty  was  a  multi-tu- 
bular boiler  and  cylinders  set  at  an  angle, 
connecting  with  a  single  pair  of  driving 
wheels. 

The  success  of  tlie  "Rocket"  turned  tlie 
attention  of  locomotive  designers  to  the 
simplified  form  of  engine,  but  before 
that  time  hundreds  of  grassliopper  loco- 
motives were  at  work,  the  c  .al  Ii.auling 
connected  witli  most  colleries  having 
been  done  i'v  engines  of  that  character, 
so  it  is  fair  to  say  that  Hedley's  locomo- 
tive led  to  the  introduction  of  steam 
power  upon  railways.  George  Stephen- 
son, who  was  su|)erintcndent  "f  a  large 
colliery,  copied  one  of  Medley's  locomo- 
tives and  began  building  similar  engines, 
but  they  never  proved  so  succi-sfvd  as 
those  turned   out   by   Hedley. 

George  Stephenson  became  cliiti  engi- 
neer of  the  Stockt..n  &  Darlingt .ii  Rail- 
way, the  first  line  opened  for  weueral 
traffic,  which  gave  him  prominent!-  in  the 


railway  world  and  afterwarils  led  to  his 
appointment  to  a  sinnlar  position  on  the 
Liverpool  &  Manchester  Railway,  now  a 
part  of  the  London  &  Northwestern 
Railway  system.  He  was  a  strong-mind- 
ed positive  man  and  a  warm  advocate  of 
locomotives,  at  a  time  when  such  engines 
were  far  from  being  popular.  On  that 
account  he  came  to  be  called  the  Father 
of  the  Locomotive,  although  he  never  in- 
vented a  single  thing  that  becaine  a 
permanent  attachment  to  the  locomotive. 
The  'Rocket"  enghie.  for  whose  con- 
struction he  receives  much  credit,  was 
Duilt  by  his  son,  Robert,  the  most  im- 
portant improvement,  the  multi-tubular 
boiler,  having  been  the  invention  of  Sec- 
retary Booth,  of  the  Liverpool  &  Man- 
chester   Railway   Company. 

To  Great  Britain  belongs  the  honor 
of  having  invented  the  first  locomotive 
to  operate  railway  trains;  but  the  North 
American  continent  supplied  the  lines  on 
which  that  form  of  steam  engine  achieved 
its  greatest  triumphs,  not  only  mechan- 
ically, but  in  the  interests  of  civilization. 
The  naed  for  improved  means  of  land 
transport  was  pressing  upon  public  men 
in  the  United  States  as  early  as  it  was 
among  the  people  of  Great  Britain,  and 
construction  of  railroads  was  begun  on 
this  side  of  the  Atlantic  about  the  time 
that  lines  for  general  traffic  were  opened 
in  England.  Through  the  construction 
of  railroads  a  vast  wilderness  on  the 
.•\merican  continent  has  been  changed 
from  gloomy,  untrodden  forests,  dismal 
swamps  and  pathless  prairies  into  the 
abode  of  high  civilization.  The  inven- 
tion of  the  locomotive  engine  brought 
about  this  magnificent  change,  so  it 
seems  highly  commendable  that  the  peo- 
ple of  North  .\nierica  should  join  in  a 
great  celebration  of  the  Centenary  of  the 
Locomotive. 


Superheated  Steam. 

The  most  important  improvement  ef- 
fected upon  the  steam  engine  since  in- 
ventors ceased  to  use  the  steam  cylinder 
as  a  condenser  has  been  the  designing  of 
the  necessary  apparatus  for  providing  the 
w.irking  cylinders  with  superheated  steam. 
Many  years  have  passed  since  steam  en- 
gineers perceived  the  ecoinmiical  advan- 
tages that  would  result  fr.>m  the  use  of 
superheated  steam;  but  the  difficulties  in 
effecting  the  desired  improvement  lay 
principally  in  the  complications  involved 
in  adding  heat  to  the  saturated  steam 
that  had  been  evapor.ated  in  the  boiler. 

After  much  ingenious  labor  had  been 
devoted  to  solving  the  complex  engineer- 
ing problem,  stationary  engines  and  ma- 
rine engines  were  pr.ivided  with  super- 
.  heated  steam  resulting  in  wonderful  econ- 
omy of  fuel,  a  fact  soon  acknowledged  by 
all  steam  engineers  who  understood  their 
business.  Then  came  the  turn  of  locomo- 
tives which  today  is  umlergoing  the  pains 


the  economical  results  secured.  The  main 
difficulties  present  the  question,  what 
mechanism  can  be  provided  that  will  con- 
trol superheated  steam  without  making 
the  improvement  cost  more  than  it  is 
worth?  As  knowledge  concerning  the 
character  of  and  action  of  superheated 
steam  extends  among  those  responsible 
for  keeping  the  mechanism  controlling 
that  form  of  steam  in  proper  order 
we  will  hear  less  of  criticism  of  its 
action.  The  attention  devoted  to  super- 
heated steam  during  the  last  year  by  rail- 
way mechanical  associations  assures  us 
that  the  necessary  education  is  getting 
rapidly  spread  among  the  ranks  where  it 
will  do  the  most  good,  and  it  seems  cer- 
tain that  in  a  very  few  years  all  details  of 
superheater  locomotive  construction,  re- 
pair and  operation  will  be  as  thoroughly 
understood  as  the  same  particulars  con- 
cerning the  ordinary  saturated  steam  lo- 
comotive. 

In  the  various  discussions  of  superheat 
locomotives,  w'e  notice  that  not  a  few  of 
the  men  taking  part  have  very  imperfect 
knowledge  of  superheat  and  its  action.  As 
long  ago  as  the  time  of  James  Watt,  steam 
engineers  discovered  that  the  steam  cylin- 
ders acted  to  some  extent  as  condensers 
of  steam  entering  their  parts  and  then  as 
le-evaporators  for  the  steam  passing  into 
the  exhaust.  Saturated  steam  as  it  exists 
in  the  boiler  is  always  on  what  has  been 
known  as  the  "dew  point,"  that  is,  it  is 
always  ready  to  drop  back  into  water 
when  it  is  subjected  to  the  least  loss  of 
beat.  As  the  metal  of  the  steam  chests 
and  cylinders  is  always  colder  than  the 
steam  in  the  boiler,  condensation  ensues 
as  soon  as  the  steam  touches  the  cooler 
substance.  Condensation  means  sending 
the  steam  back  into  water  and  water  has 
no  expanding  force,  the  force  that  pro- 
duces mechanical  work.  So  all  the  steam 
thus  condensed  loses  its  vitality  and  the 
heat  used  in  evaporating  it  is  wasted.  The 
hot  water  thus  spreading  itself  within  the 
cylinder  has  a  most  pernicious  effect  in 
carrying  aw'ay  heat. 

Experimenters  found  that  the  loss  from 
the  condensation  of  steam  in  the  cylinders 
varied  from  20  to  40  per  cent.,  according 
to  the  cooled  condition  of  the  cylinders. 
Superheating  the  steam  before  it  reached 
the  cylinders  wouUl  prevent  that  loss,  be- 
cause superheated  steam  could  endure 
soirie  loss  of  heat  without  turning  into 
water,  but  it  also  would  tend  to  prevent 
condensation  of  saturated  steam. 

The  locomotive  engine  was  found  to  be 
peculiarly  addicted  to  losing  heat  from 
cylinder  condensation  owing  to  the  ex- 
posed position  of  the  steam  chest  and 
cylinders.  As  a  partial  ■  preventive  of 
this  evil  European  locomotive  builders 
adopted  the  practice  of  using  inside  cylin- 
ders which  are  partially  protected  by  the 
heat  in  the  smoke  box.  This  involved 
using  a   cranked   driving   axle   which   the 


■  f  solution. 


Not'  that  there  is  doubt  about      designers    considere.l    the    least    of    two 
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evils,   a   practice  which   has   never   found 
favor  with  American  engineers. 

Many  years  ago  D.'Kinnear  Clark,  the 
celebrated  Scottish  engineer,  carried  out  a 
most  exhaustive  series  of  tests  of  loco- 
motives, particularly  concerning  their  eco- 
nomical operation.  In  connection  with 
these  tests  Mr.  Clark  expressed  a  famous 
aphorism  to  the  eflfect  that  "expansive 
working  is  expensive  working."  He  found 
that  working  the  steam  expansion  led  to 
so.  much  cylinder  condensation  that  more 
waste  of  steam  resulted  than  was  due  to 
more  protracted  cut-off.  Numerous  re- 
sorts were  adopted  to  try  and  prevent  the 
heavy  losses  due  to  cylinder  condensation, 
cylinder  jacketing  being  for  a  time  a  fav- 
orite experiment,  but  all  came  to  naught 
until  the  practice  of  superheating  was  in- 
troduced. There  are  ditliculties  connected 
with  maintaining  the  mechanism  necessary 
to  control  superheating,  but  these  difficul- 
ties are  no  greater  than  those  previously 
encoimtered  in  the  improving"  of  the  loco- 
motive engine,  and  we  feel  certain  that 
success  will  be  achieved  by  the  numerous 
engineers  engaged  in  solving  the  problem. 


Watch  and  Learn. 

This  is  an  excellent  motto  for  every 
young  man  to  adopt,  and,  by  a  close  ob- 
servance of  it,  it  will  prove  of  great 
value,  even  after  he  becomes  grown  up 
and  starts  out  in  business  for  himself. 
There  is  no  surer  way  of  gaining  knowl- 
edge than  by  a  careful  and  understand- 
ing watchfulness  of  others  in  the  same 
line  of  business  as  yourself.  As  an  ap- 
prentice, you  cannot  expect  to  know 
e\erything.  and  the  best  way  to  gain  in- 
formation from  others  is  to  show  a  will- 
ingness to  learn;  then  they  will  take  an 
interest  in  teaching.  But  if,  as  is  too 
often  the  case,  a  young  man,  after  he 
has  been  a  few  months  in  a  place,  pre- 
tends to  know  as  much,  and  sometimes 
more,  than  those  much  older  and  more 
experienced  than  himself,  he  will  not  get 
much  information  from  his  fellow  work- 
men; neither  will  he  retain  their  good 
will  for  any  length  of  time,  and  may  ex- 
pect to  have  all  manner  of  practical  jokes 
played  upon  him.  As  a  journeyman,  if 
you  are  intelligent,  you  will  very  often 
have  occasion  to  believe  that  you  do  not 
know  it  all.  and,  in  fact,  the  longer  you 
live  and  the  more  }0u  learn,  the  more 
you  will  find  that  there  is  to  be  learned. 
The  egotistical  and  loud  man  is  seldom 
a  perfect  man,  and  is  generally  very  far 
from  being  as  near  perfection  as  he 
would  have  others  think  him.  The  per- 
son who,  on  a  first  acquaintance  ,is 
anxious  to  tell  you  what  he  knows,  and 
is  very  free  in  giving  advice  and  infor- 
mation without  the  asking,  generally  ex- 
hausts the  supply  before  very  long.  He 
who  is  willing  to  listen  is  generally  the 
one  whose  source  of  information  is 
broader  and  of  a  more  durable,  valuable 
and  substantial  kind. 


.\n  example  may  prove  the  idea  to  be 
conveyed  more  clearly.  An  employer 
was  in  want  of  a  good,  practical  and  ex- 
perienced man  for  a  certain  class  of 
work.  A  young  man  applied  for  the 
position,  who  was  very  certain  that  he 
"knew  all  about  the  machine,"  and  he 
was  engaged.  It  was  not  long  before 
every  man  in  the  shop  knew  all  that  he 
did,  and  one  very  valuable  thing  that  he 
did  not,  and  that  was  that  he  did  not 
know  all  that  he  pretended  to.  His  man- 
ner and  braggadacio  very  soon  got  most 
uf  the  men  down  on  him.  They  were 
not  disappointed.  The  new  machine  ar- 
rived, and  was  set  up  ready  for  oper- 
ation. The  young  man  was  given  a  job 
to  be  worked  off,  and  began  operations 
with  that  self-conscious  air  of  superiority 
that  is  generally  apparent  in  characters 
of  this  description.  One  whole  day  he 
worked  on  the  job,  and  it  was  not  then 
in  a  condition  to  be  run.  Xot  only  that, 
but  he  had  shown  the  men,  who  of 
course  were  secretly  watching  him,  that 
he  knew  practically  nothing  of  the  ma- 
chine. Then  he  began  to  lay  the  blame 
for  the  trouble  upon  others,  and  asked 
assistance  and  "points"  from  some  of  the 
other  workmen.  This  of  course  he  did 
not  get,  and  finally  another  young  man 
was  put  on  the  job,  and  the  pretender 
was  discharged  amid  the  taunts  and  ridi- 
cule of  the  others. 

If  the  young  man  had  shown  good 
sense  when  he  first  came  into  the  shop ; 
not  been  quite  so  free  to  tell  all  he 
knew,  and  had  shown  a  willingness  to 
learn,  there  was  not  a  man  in  the  place 
that  would  not  have  gladly  assisted  him, 
and  he  might  have  remained  in  a  good 
position.  It  sometimes  pays  to  be  ignor- 
ant, at  least  a  little  modesty  is  a  good 
thing  to  take  with  you  on  going  to  a  new 
place.  If  you  know  more  than  you  pre- 
tend, it  will  soon  be  found  out,  and  you 
will  be  the  gainer;  but,  if  you  fail  to 
make  good  your  pretensions,  not  only 
your  employer,  but  all  your  fellow  work- 
men will  be  "down  on  you."  and  things 
will  be  correspondingly  unpleasant. 


Origin  of  Mile  Posts. 

Mile  posts  are  installed  on  the  right 
of  way  of  all  railways,  but  on  the  .\mer- 
ican  continent  there  is  no  law  requiring 
the  installation  of  mile  posts,  but  in 
Europe  it  is  different.  In  the  British 
Isles  mile  posts  are  located  one- 
quarter  mile  apart.  In  the  early  rail- 
way days  there  was  much  uncertainty 
concerning  the  distance  between  towns  by 
rail,  as  the  railways  did  not  follow  on 
the  same  lines  as  the  statute  mads  fol- 
lowed, consequently  there  were  numerous 
disputes  about  the  proper  charge  for  the 
transportation  of  freight.  This  led  to  the 
passing  of  an  Act  of  Parliament  which 
required  all  railways  to  establi-h  mile 
posts  every  'i  mile  and  to  publish  fare 
tables  indicating  the  rates. 


Railways  for  Alaska. 

If  any  European  country  had  control  of 
-Maska  with  its  magnificent  resources  and 
opportunities  for  settlement  of  farmers 
and  the  establishing  of  comfortable  homes, 
it  would  be  teeming  with  an  industrious 
and  prosperous  population.  The  United 
States  being  possessed  of  overabundance 
of  land  pays  too  little  attention  to  its 
insular  possessions. 

Franklin  K.  Lane,  Secretary  of  the  In- 
terior, is  on  a  visit  to  Alaska  and  he  holds 
sound  views  about  that  territory.  He  is 
reported  to  have  recently  said : 

"Alaska  should  be  aided  to  open  up 
her  immense  resources.  The  first  step 
should  be  a  Government-owned  railroad 
to  the  seaboard  from  the  coal  fields.  Let 
Congress  appropriate  money  for  the  first 
.Maskan  railroad  and  there  would  be,  in 
the  next  two  years,  a  colonization  move- 
ment to  the  northern  territory  which 
would  far  exceed  the  rush  to  Government 
lands  within  the  nation  proper. 

'Alaska  has  65.000,000  acres  of  land 
where  the  grass  grows  waist  high  in  the 
Summer.  It  is  tillable  soil.  Thousands 
of  reindeer  feed  on  the  moss-growing 
ranges,  and  there  is  no  reason  why,  with 
proper  transportation  facilities,  .Maska 
should  not  supply  the  nation  with  rein- 
deer meat,  which  is  more  tasty  and  nour- 
ishing than  beef." 

Secretary  Lane  said  he  would  advocate 
a  Government  coaling  station  in  an 
-Maskan  land-locked  harbor,  where  the 
Pacific  Fleet  could  be  provisioned  for  a 
world  cruise. 


Difficulties  of  Arbitration. 

Considerable  ill-natured  criticism  has 
been  poured  upon  the  management  of 
the  Erie  Railroad  because  they  with- 
drew from  the  combination  of  manager.^ 
trying  to  arbitrate  the  demands  of  train- 
men for  increase  of  pay  and  shorter 
hours.  The  law  under  which  arbitration 
is  sought  provides  that  no  award  by  the 
arbitrators  should  bind  any  individual  to 
labor  against  his  will.  It  is  a  poor  rule 
that  fails  to  work  both  ways.  To  provide 
that  labor  should  be  permitted  to  repudi- 
ate the  award  of  arbitrators  without 
penalty  while  holding  the  employer 
responsible  appears  to  be  manifestly 
unfair. 

On  the  whole,  however,  the  negotia- 
tions for  settlement  of  the  claims  of  dif- 
ferent classes  of  railroad  men  have  been 
maintained  with  fairness  on  both  sides, 
and  a  fair  settlement  with  the  train  men 
and  conductors  seems  now  to  he  certain. 
There  was  some  difficulty  in  carrying  fut 
arl>itration  under  the  Frdman  act  which 
has  been  widened  by  the  Xewlands 
amendment,  which  increases  the  pcrs  n- 
nel  of  the  Board  of  .Arbitration.  ?■'— e 
difficulties  in  adjusting  the  decision  irivon 
to  the  firemen  has  been  experienced,  but 
as  «e  go  to  pre?s  the  prospects  for  har- 
monious   settlement    arc    good. 


286 


RAILWAY   AND   LOCOM(.)TI\E   EXGIXEERIXG. 


August,  1913. 


Pacific  Type  of  Locomotive  for  the  LacKawanna 


Witli  a  view  of  bctterins  operating  con- 
ditions, and  reducing  operating  costs,  the 
Delaware,  Lackawanna  and  Western  Rail- 
road has  introduced  several  very  power- 
ful locomotives  of  most  approved  design 
into  their  passenger  and  freight  traffic. 
In  June.  1912,  the  .-Xnierican  Locomotive 
Company  delivered  to  the  r.-ulro.-id  com- 
pany fifteen  Mikado  t\  pe  freight  loco- 
motives, having  a  total  weight  of  312,000 
pounds,  and  a  tractive  effort  of  57,100 
l)ounds,  and  seven  Pacific  type  passenger 
locomotives  having  a  total  weight  of 
284.000  pounds  and  a  tractive  effort  of 
40,800  pounds. 

These  engines  have  so  thoroughly 
demonstrated  the  fact  that  the  most 
powerful  locomotives  of  approved  design 
are  also  the  most  economical,  that  not 
only  have  the  Mikados  and  Pacific  pas- 
senger engines  been  duplicated,  but  seven 
of  the  most  powerful  Pacific  type  loco- 
motives ever  built  by  the  .\mcrican  Loco- 
motive Company  ha\e  receiitl\   l)een  intro- 


in  equivalent  healing  surface  of  142.0  per 
cent. 

In  test  runs  comparisons  were  care- 
fully made  and  on  a  train  mile  basis  the 
liig  new  engines  handle  their  increased 
train  loads  on  practically  the  same  coal 
and  water  consumption  as  the  smaller 
Moguls,  while  the  amount  of  coal  per 
1.000  ton  miles  showed  a  gain  in  favor  of 
the  Pacifies  of  about  2'  per  cent.,  while 
the  water  consumption  showed  23  per 
cent,  in  favor  of  the  Pacilics. 

Interesting  features  that  have  been  in- 
cluded in  this  design  are  :  Schmidt  super- 
heater, firebrick  arch,  pneumatic  firedoor, 
screw  reverse  gear,  extemled  piston  rods, 
self-centering  valve  stem  guide,  long 
main  driving  box,  Woodard  engine  truck, 
improved  outside  bearing  trailing  truck, 
builder's  latest  style  of  throttle  lever 
support,  and  a  specially  designed  draft 
gear  on   the  engine  front   end. 

Engine  decks  are  provided  with  special 
grate    shaker    lirackets    which    are    cmi- 


ft. ;  total.  33  ft.  10  ins.;  total,  engine  and 
tender,  66  ft.  4  ins. 

Weight.— In  working  order,  286,000  lbs. ; 
on  drivers,  186,500  lbs.;  on  trailers,  50,500 
lbs. ;  on  engine  truck,  49,000  lbs. ;  engine 
and  tender,  455,600  lbs. 

Roller. — Type,  extended  wagon  top ; 
O.  D.  first  ring.  78  ins. ;  working  pressure, 
200  lbs. 

Firebox. — Type,  wide:  length,  111'-^ 
ins.;  width,  75;4  ins.;  thickness  of  crown, 
^•.s  in.:  tube,  9/16  in.;  sides,  ^g  in.;  back, 
•\vi  in.:  water  space,  front,  6  ins.;  sides, 
5  ins.;  back.  5  ins.;  depth  (top  of  grate 
to  center  of  lowest  tube),  21 'i  ins. 

Crown  staying,  radial. 

Tubes. — Material,  charcoal  iron;  num- 
ber. 265 ;  diam.  2  ins. 

Flues. — Material,  seamless  steel ;  num- 
ber, 36;  diam..  5.''g  ins. 

Thickness  Tubes.— Xo.  11  B.  W.  G. ; 
flues,  Xo.  9  B.  W.  G. 

Tube.  Length.— 20  ft. 

Heating     Surface. — Tubes      and      flues, 


duced  into  the  fast  freight  service.  They 
have  a  total  weiglit  of  286.t)00  pounds  and 
a  tractive  effort  of  43,100  pounds,  com- 
bined with  a  large  and  well  proportioned 
Ixiiler.  are  lu.nking  an  excellent  record  in 
this  cl.iss  i/f  service,  in  which  sjjccd  and 
hauling  cajiaciix-  arc  ecpially  governing 
factors.  l'revi<jiis  to  the  introduction  of 
these  hirge  engines,  the  fast  freight 
traffic  was  bandied  by  loconi'.tiws  of  the 
Mogul  type.  The  Moguls  have  a  total 
weight,  engine  and  tender,  oi  303,7(:« 
lioun<ls.  a  tractive  effort  of  29 .4K)  pounds. 
and  a  total  beating  surface  of  2.185 
square  feet.  I  be  new  Pacilic  type  engines 
have  a  tot.al  weight,  engine  .md  tender, 
of  455,600  poun.ls,  a  tractiv.-  etf.jrt  of 
43,100  pounds,  and  a  total  e<iuivalent 
healing  surface  (evaporating  heating  sur- 
face plus  1'..  times  the  superlieatirig  sur- 
face I  of  5,292  square  feet.  .\s  compared 
with  the  Mogul  type,  we  have  an  increase 
in  weight  of  .^0,0  per  cent.,  an  incrr.ise  in 
iM.wer  of  47.8  per  cent.,  with  an   ir.i nase 


pletely  enclosed  against  the  dropping  of  3,708.9  .sr|.  ft.;  firebox,  199  sq.  ft.;  arch 
coal.  This  permits  the  use  of  the  ^tand-  tubes,  21.6  sq.  ft.;  total,  3,989.5  sq.  ft. 
ard  tender  aiiron  without  tlie  necessity  of  Superheating  Surface.— 867.8  sq.  ft. 
covering  the  usual  openings  for  the  grate  Wheels. — Driving  diameter  outside  tire, 
shaker  brackets.  69  ins.  ;  center  diam.,  (i2  ins. ;  driving  ma- 
Tenders  are  eipiqiped  with  low  tyiie.  terial.  main  and  others,  C.  steel:  engine 
(luick  opening  tank  well,  operating  from  truck,  diam..  30  ins.,  kind,  Xational  Xo.  3  ; 
the  ground,  and  Iocale<l  outside  of  clian-  trailing  truck,  diam..  50  ins.,  kind,  C.  S. 
nels.  This  keeps  the  top  of  the  tender  sjioke;  tender  truck,  diam.,  36  ins.,  kind, 
free     from     stuffing    boxes     or     operating  forged   steel. 

levers.  This  valve  is  designed  so  that  .\xles.— Driving  journ.ils  main,  11  x  21 
during  perioils  of  sl.uiding  the  v.iKi-  can  ins.,  other.  10' j  x  13  ins.:  engine  truck 
be  closed  and  the  waKT  111  the  hose  blown  journals,  o' .,  x  12  ins.:  trailing  truck 
back  into  the  tank.  Ihiis  leaving  the  hose  journals.  9  x  14  ins.:  tender  truck  jour- 
free  from  freezing.  nals,  6  x  1!  ins. 

The    following    are    the    general    dimen-  Driving    lioxes.— Main    .and    others.    C. 

sions   of  the   new    Pacifies:  steel. 

Track  gauge,  4  ft    .•■!'_.  ins.  Brake.— Driver.  .Amcr.  W.   M.  3.  West. 

I-uel.— Bitum.  coal  E.  T.  6;  truck,  Amer.   W.   D.,  West.   D. ; 

Cvlinilers.— Type.   Simple  ]iist.ui;   diam.  tender.  Wist.   E.  T.  (>;   air  signal.  West. 

25  ins.;  stroke  28  ins.  L.   1— 22'/I.   x   72   ins.;    pump.   2—11    ins.: 

I  ractive  jiower,  simple  43.10(1  reservoir.   1— 22'<    x  96   ins. 

I-':ictor  of  adhesion,  simple  4  33.  Tank.— Style,    water    bott.nn;    capacity. 

Wheel   P.ase.— Driving.   13   ft,:   rigid.  13  'ia)0  gallors;  capacity  fuel,  10  tons. 
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Questions  Answered 

IKAiIUK    1\>\\  KR    AND    luNNAGE   RATING. 

J.  F.  H.,  E.  Macon,  Ga.,  writes:  (1) 
In  figuring  out  the  tractive  power  of  sev- 
eral locomotives  described  and  illustrated 

in     R,MLWAY    AND    LOCOMOTIVE    ExGIXEER- 

ING  that  are  equipped  with  superheaters, 
I  am  in  error  about  1,000  pounds,  by  tak- 
ing the  rule  of  allowing  85  per  cent,  of 
boiler  pressure.  Are  engines  equipped 
with  superheaters  calculated  in  the  same 
manner  in  regard  to  their  tractive  power 
as  engines  using  saturated  steam?  (2) 
What  is  the  proper  tonnage  for  an  en- 
gine rated  at  23,400  pounds  tractive  power 
where  the  leading  grade  is  I'A  per  cent. 
and  1"4  per  cent,  with  four  degree  curves? 
(3)  Is  it  good  policy  to  rate  an  engine  to 
haul  every  ton  it  is  capable  of  moving  or 
allow  for  low  steam  and  bad  rails? 
A.  (1)  It  is  the  general  practice  to  cal- 
culate the  tractive  force  of  a  superheater 
locomotive  in  the  same  manner  as  that 
of  an  engine  using  saturated  steam.  In 
the  case  of  large  engines  developing  high 
tractive  force  the  variation  referred  to  is 
relatively  so  small  that  in  figuring  tonnage 
rating,  the  difference  may  be  considered 
negligible.  (2)  A  locomotive  working  on 
a  grade  oi  IVj  per  cent,  would  require  a 
tractive  power  of  at  least  35  pounds  per 
ton  which,  with  the  rated  power  given, 
would  be  equal  to  about  670  tons,  includ- 
ing the  weight  of  the  engine  and  tender. 
(3)  It  is  not  good  practice  to  load  en- 
gines with  the  absolute  maximum  that 
they  can  haul.  The  best  plan  is  to  adjust 
the  rating  so  that  the  summit  of  the 
ruling  grade  will  be  passed  at  a  speed 
of  about  10  miles  per  hour,  as  this  will 
allow  some  margin  for  unfavorable  condi- 
tions. It  is  impossible  to  make  an  abso- 
lute rule  that  will  suit  all  cases,  as  there 
are  many  varying  conditions  that  affect 
train,  operation  and  which  must  be  con- 
sidered when  establishing  a  tonnage 
rating. 


BROKEN    CROSSHEAD. 

P.  M.,  Conneaut,  Ohio,  asks :  In 
case  of  a  broken  crosshead,  broken  at 
the  keyway  of  the  piston  and  the  piston 
removed,  with  front  cylinder  head 
knocked  out,  is  it  necessary  to  take  down 
the  main  rod?  Would  there  be  any 
danger  of  there  being  too  much  weight  on 
the  guide  bars?  A.  If  there  was  no 
damage  done  to  the  main  rod  or  its  con- 
nections there  would  be  no  occasion  lor 
its  removal.  In  the  absence  of  the  piston 
there  would  be  less  weight  on  the  guide 
bars.  It  may  be  added  lliat  if  the  loco- 
motive was  to  be  moved  by  its  own  steam 
applied  through  the  undamaged  engine  it 
would  be  necessary  to  block  the  slide 
valve  on  the  damaged  side  in  the  center 
of  the  valve  seat  and  remove  the  valve 
rod. 


ICE,    SXOW    AND    MOISTURE. 

W.  L.  B.,  Bonavista,  Newfoundland, 
writes:  (.1)  In  solidifying  water  by 
freezing,  its  specific  gravity  is  .916.  When 
liquefied  again  it  will  weigh  the  same  as 
it  did  before  it  became  solid.  What  is 
the  scientific  explanation?  (2)  Snow  and 
moisture  on  the  rails  nearest  the  joints 
are  the  last  to  melt.  What  causes  this? 
.■\. —  (1)  The  simple,  scientific  explana- 
tion is  tliat  no  part  of  the  segregation  of 
gaseous  molecules  has  been  allowed  to 
escape  on  account  of  the  natural  coliesion 
of  particles  composing  the  combination  of 
gases  known  as  water.  Evaporation  can 
take  place  only  if  the  body  of  water  or 
mass  of  ice  is  exposed  to  the  atninsphere 
at  a  higher  temperature.  It  may  be  added 
that  water  heated  until  it  assumes  the 
form  of  steam  expands  in  volume  1,644 
times  at  atmospheric  pressure,  and  if  the 
pressure  is  increased  many  times  and  the 
steam  allowed  to  raise  a  piston,  it  will 
still  retain  its  original  weight  either  in 
the  form  of  steam,  water  or  ice.  (2) 
The  rigidity  of  the  rail  joint  has  the 
effect  of  making  the  mass  of  metal  in  the 
vicinity  of  the  joint  less  liable  to  viljra- 
tion.  An  increased  degree  of  vibration 
has  the  double  effect  of  loosening  ad- 
hesive particles  as  well  as  slightly  raising 
the  temperature  by  the  frictional  resist- 
ance of  the  atmosphere. 


ECCENTRICS,    THROTTLES    AND    ROII.ER.S. 

W.  D.,  Jersey  City,  N.  J.,  writes: 
Will  you  kindly  answer  the  following 
questions?  (1)  What  is  meant  l)y  the 
throw  of  the  eccentric?  (2)  What  is 
the  common  cause  of  a  throttle  sticking? 
(3)  What  State  in  the  American  Union 
lives  up  to  the  standard  i^t  building 
boilers?  A.  (1)  The  throw  of  the 
eccentric  refers  to  the  amount  of  varia- 
tion in  the  smaller  and  larger  parts  of 
the  eccentrics.  Supposing  that  the  larger 
part  of  the  eccentric,  that  is,  the  point 
extending  furthest  from  the  center  of 
the  axle,  is  2'/:  inches  further  from  the 
center  of  the  axle  than  the  smaller  part 
of  the  eccentric,  the  throw  of  such 
eccentric  would  be  5  inches.  (2)  There 
are  a  number  of  causes  that  Iiave  oc- 
casioned the  sticking  or  hindering  of  a 
throttle  valve  from  opening.  .\mong 
these  are  the  tendency  of  the  throttle  rod 
gland  to  cut  into  the  throttle  md  raising 
a  slight  shoulder  on  the  rod.  Tlie  rod 
packing  may  be  too  tight.  Thrnttle  rods 
having  offsets  may  become  distorted  and 
collide  with  staybolts  or  rivet  heads  or 
a  part  of  the  boiler,  especially  wagon- 
top  boilers.  Then  the  bell  crank  connec- 
tion at  the  throttle  valve  may  become  dis- 
connected. And  lastly,  the  edges  of  the 
throttle  valve  bearings  may  become  glued 
with  oil  or  sediment  after  a  pr^ilonged 
lack  of  movement.  (3)  All  the  boiler  con- 
structors in  all  of  the  States  build  b.iiUTS 


according  to  specifications  and  tfie  boilers 
are  inspected  and  tested  before  going  into 


service. 


DROKE.N    ROD  STRAPS   AND   KEVS. 

J,  D.  W,,  Brunswick,  Ga, :  We  have 
two  8-whecl  passenger  engines  here, 
line  with  what  is  known  as  female  coup- 
ling, and  the  other  with  male  coupling 
at  the  front  end  of  main  rod.  The  fe- 
male coupling  has  repeatedly  broken  the 
front  end  rod  key,  while  the  male  coup- 
ling has  also  broken  the  front  end  strap 
or  piston.  Can  you  suggest  what  the 
cause  is?  A,  If  the  main  rods  arc 
properly  adjusted,  that  is  by  having  the 
front  end  keyed  up  as  snugly  as  possible 
without  actually  binding,  and  the  back 
end  of  tlie  end  of  the  main  fitted  and 
keyed  so  that  it  revolves  without  lost 
motion,  a  shock  sufficiently  strong  to 
break  a  strap  or  key  must  arise  from 
some  organic  defect  in  the  piston,  or 
from  defective  or  insufficient  lubrication 
of  the  piston. 

STICK   PISTON   RINGS. 

X.  J.  B.,  Lakeland,  Mich.,  writes: 
What  causes  packing  rings  to  stick  fast 
in  the  grooves  in  the  air  pistons  of  the 
9'i  and  11-inch  air  pumps;  is  it  entirely 
due  to  improper  fitting?  A. — It  may  be 
due  to  one  of  several  cai:ses,  if  a  stand- 
ard width  of  ring  is  used  in  a  standanl 
width  of  groove  and  not  overlapped  at 
tlie  ends,  the  sticking  is  not  due  to  the 
manner  in  which  they  are  fitted.  The  way 
rings  are  usually  stuck  in  the  grooves 
is  by  the  piston  striking  some  obstruction, 
such  as  a  piece  of  broken  air  valve  in 
the  cylinder  or  by  water  running  down 
the  rod  into  the  air  cylinder  during  the 
time  an  engine  is  in  the  shop,  or  the 
pump  not  in  use  for  several  days,  some- 
time corrodes  the  rings  in  the  piston 
grooves  and  when  the  pump  is  again 
started  they  remain  stuck 

PRESSIRE    IN     PIPES. 

K.  X.,  Wheeling.  \\'.  \'a.,  writes: 
What  pressure  is  in  the  air  pipes  of 
the  E.  T.  equipment  if  the  pump  is 
started  with  the  brake  valve  handle  in 
lap  position?  .\. — When  the  governor 
then  stops  the  pump,  you  will  have 
main  reservoir  pressure  in  the  reservoir 
pipe,  the  brancho>  M  the  feed  valve  and 
reducing  valve,  and  to  the  rotary  valve 
of  the  autnniatic  lirake  valve,  in  the 
distrilniting  valve  supply  jiipe.  in  the 
red  hand  gage  pipe,  in  the  maximum 
governor  pipe  and  in  the  pipe  Icadir.c 
to  the  dead  engine  check  valve.  In  the 
feed  valve  pipe  and  the  excess  pressure 
pipe  you  will  have  brake  pipe  pressure. 
The  reducing  valve  pipe  and  the  >ignal 
jjipes  will  contain  signal  pipe  pressure, 
while  the  remainder  of  the  pipes  of  the 
equipment  will  contain  atmospheric 
pres-ure. 
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Catechism  of  Railroad  Operation 


Questions  and   Answers. 
Second  Series. 

(Continued  from  po:^i-  243.) 
Q.  58.  (ai  With  the  Walschat-rts  and 
Young  valve  nicititin  exi>hiin  liow  \ou 
would  disconni-ct  tor  a  hnikcn  ccociitric, 
i-cccntric  rod,  link,  trmmion  pin  iir  link 
foot  ? 

(b)  Radius  rod,  radius  rod  hanger,  lift- 
ing arm.  reversing  arm  or  reach  rod? 

(c)  Broken  main  rod,  crosshead,  crank- 
pin,  bent  or  broken  piston  or  knocked  out 
cylinder  head? 

(d)  Broken  crosshead  arm.  lap  and 
lead  lever,  or  lap  and  lead  connector? 

Ans.  (a)  Remove  tlie  broken  parts 
and  block  the  link,  block  in  the  middle  of 
the  link,  disconnect  the  radius  rod  hanger. 
With  the  back  end  of  the  radius  rod 
blocked  in  this  manner  the  valve  will 
travel  each  side  of  the  center  the  amount 
of  lap  and  lead  thereby  giving  us  the 
amount  of  lead  opening.  In  this  manner 
the  cylinder  can  be  lubricated  from  the 
lubricator. 

(b)  In  the  event  of  a  liroken  radiu,s 
rod  hanger  or  lifting  arm  would  place 
blocks  in  the  toji  and  bottom  of  link  back- 
ing in  forward  motion  at  such  point  of 
cut-oft  that  would  enatile  the  engine  to 
handle  the  train.  For  broken  reserving 
arm  or  reach  rod  or  reverse  lever  would 
place  blocks  in  links,  blucking  at  sncli 
IK.int  of  cut-off  as  will  permit  handling 
train.  It  is  the  opinion  of  many  mechani- 
cal men.  however,  that  blocking  in  nne 
link  is  sufficient.  Still  another  method 
is  to  place  a  bar  across  the  frame  imder 
the  lifting  arms  and  secure  it.  Imlding  the 
links  up  in  this  manner.  l"or  broken 
radius  r.  i.]  remi.\e  the  broken  parts  if 
necessary,  clamp  the  val\e  in  mid  jiosition 
and  take  down  the  uni.m  link  and  tie 
the  lower  end  of  the  lap  and  lead  lever  to 
the  back  cylinder  cock. 

(c)  When  main  rod  lireaks  remove  the 
broken  parts  anrl  block  crosslie;id  in  back 
end  of  guides  making  sure  that  pin  on 
front  wheel  will  clear,  disconnect  the 
front  end  of  radius  rod  from  lap  and  lead 
lever  and  suspend  it  to  the  r\uiiiing  board 
by  means  of  a  chain  or  wire,  clamp  the 
valve  in  mid-position.  If  it  i^  necessary 
to  run  the  emiine  some  dist.ince  at  any 
high  rate  of  si)eed  the  link  bbuk  can  be 
blocked  in  the  middle  of  tin  link  when 
there  will  be  m.  motion  imp:irted  to  the 
radius  rod.  If  crosshead  breaks  in  such 
a  manner  that  it  will  not  carr,  the  front 
end  of  the  main  rod  the  main  rod  niust 
be  taken  down  .lUfl  blocked  tl;.  ^ame  as 
for  br<iken  main  r..rb     A  cdlar  ^Iio;ild  b- 


placed  on  the  main  jiin  in  order  to  hold 
side  rods  in  place.  In  this  case  llie  cross- 
heads  should  also  be  Mncked  if  there  is 
a  sufficient  amount  of  it  left,  if  n..t  the 
piston  rod  may  be  blocked  forward.  In 
the  event  of  a  main  pin  breaking  the 
eccentric  on  that  siile  main  rod  and  all 
side  rods  on  that  side  and  all  side  rods 
on  opposite  side  must  lie  taken  down,  the 
crosshead  blocked  in  the  back  end  of  the 
guides,  radius  rod  disconnected  from  the 
lap  and  lead  lever  and  the  valve  clamped 
in  central  position  on  tlie  disabled  side, 
running  the  engine  with  one  main  rod. 
In  this  position  the  engine  must  be 
liamlled  carefully  to  avoid  slipping.  If 
jjiston  breaks  inside  of  cylinder  remove 
front  cylinder  head,  taking  out  the 
broken  parts,  replace  the  cylinder  head, 
disconnect  the  valve  and  clamp  it  in  mid- 
position.  The  combination  lever  must  be 
disconnected  from  the  t.ip  of  the  lap  and 
lead  lever,  also  the  lap  and  lead  lever  dis- 
connected at  the  bottom  and  tied  to  the 
back  cylinder  cock.  Fc^r  cylinder  head 
knocked  out  would  treat  in  the  same 
manner. 

Id)  If  laj)  and  lead  le\er  are  broken 
remove  the  broken  parts,  also  imion  link, 
tie  the  forward  end  of  the  radius  rod  to 
the  running  bo.ird,  clamp  the  valve  in 
mid-position  and  proceed  on  one  side. 

Q.  .SO  How  would  \ou  disconnect  if  a 
lower  rocker  arm  liciMuie  liroken?  How 
for  a  broken  transnn"-.sion  bar  or  hanger? 
How  for  a  link  block  pin^ 

.\ns.  If  lower  rocker  arm  or  traus- 
nnssi(,n  bar  became  broken  would  remove 
the  broken  parts,  disciiunect  the  valve  rod, 
clamp  the  valve  in  mid-p.'sition.  being 
careful  to  see  that  link  cbare.l  the  liroken 
parts.  l"or  broken  transmission  liar 
hanger  would  bb.ck  link  block  sohd  in  the 
link  is  such  a  position  that  would  enable 
the  engine  to  handle  the  train.  I'or 
broken  link  block  pin  would  treat  the 
same  as  for  lower  rocker  arm.  except  in 
case  of  an  cinergenc\  where  it  might  be 
Iiossible  to  stdistitiUi-  a  bolt  in  jiLice  of 
the  pin  for  a  short  distance. 

Q.  60.  \Mien  necessary  to  block  a 
crosshead  how  would  you  do  so  and  what 
would  you  guard  against?' 

.\ns.  ,'\s  a  rule,  would  block  crosshead 
securely  in  back  end  of  guides  guarding 
against  the  pin  on  front  wheel  clearing 
the  crosshead,  also  on  some  old  classes  of 
engines  would  guard  ,igainst  moving  the 
crosshead  too  far  b.ick  to  prevent  the 
Iiacking  rings  falline,  into  the  counter 
bore. 

Q,  a.  With  one  link  Idockeil  up  what 
must  you  guard  against  '■ 


.\ns.  Would  guard  against  reversing 
the  engine  without  moving  the  blocks. 

Q.  62.  What  must  he  done  if  engine 
truck  wheel  or  axle  breaks? 

.■\ns.  The  method  in  which  this  work 
should  be  done  must  be  governed  by  the 
nature  of  the  breakage.  Where  a  piece  is 
broken  out  of  one  wheel  the  broken  part 
of  the  wheel  can  be  turned  uppermost  and 
that  pair  of  wheels  stopped  from  turning, 
sliding  them  into  the  side  track.  Where 
a  wheel  is  entirely  gone  chain  the  corner 
of  the  disabled  truck  to  the  engine  frame, 
stake  up  the  engine  frame  and  block 
under  corner  of  truck.  Reiieat  this  until 
the  truck  is  up  high  enough,  then  chain 
the  broken  corner  of  the  truck  to  the 
engine  frame  and  cross  chain  from 
broken  corner  of  engine  truck  to  opposite 
side  of  engine  frame,  also  block  over  good 
engine  truck  on  the  same  side  and  under 
engine  frame.  This  is  for  the  purpose  of 
relieving  some  of  the  weight  of  the  chain. 
Still  another  method  is  to  skid  the  dis- 
abled corner  up  on  a  tie  chaining  in  the 
same  manner  as  descrilied, 

Q.  63.  State  your  melliod  of  treating 
a  liroken  tank  truck  wheel  or  axle? 

.\ns.  Where  back  .axle  breaks  both 
corners  of  the  tank  can  be  staked  up  and 
that  pair  of  wheels  taken  out,  a  timber 
placed  across  on  the  rails  under  the  back 
corners  of  the  frame  and  chained  to  the 
engine  truck.  In  this  manner  the  engine 
can  be  nio\ed  slowly  into  ihe  side  track. 
In  the  event,  however,  of  a  iournal  burn- 
ing off  letting  one  corner  of  the  truck 
down,  that  corner  of  the  truck  can  be 
chained  in  some  cases  to  the  iron  work 
of  the  tank. 

Q.  64,  11.  iw  would  you  block  for  a 
broken  engine  truck  sining  or  ecpializer? 
How  for  a  broken  tank  truck  spring? 

.\ns.  .'stake  up  one  corner  of  engine 
truck  and  place  a  block  on  equalizers 
imder  top  rail  of  engine  truck  frame,  then 
stake  u]i  the  other  corner  of  the  engine 
trtick,  placing  another  block  in  the  same 
manner.  For  broken  e<iiudizer  would 
stake  up  one  corner  of  engine  truck  and 
place  blocks  over  engine  truck  box,  treat- 
in,g  the  other  corner  of  the  truck  in  the 
same  manner.  I'or  broken  tank  truck 
spring  woidd  stake  up  the  tank,  then  pry 
up  body  bolster  an<l  place  blocking  in 
place  of  spring.  If  spring  was  above  the 
truck  would  block  between  bottom  of 
tank  and  top  of  truck. 

Q.  65.  I  low  would  you  move  an  en- 
gine if  reverse  lever  or  reach  rod  was 
caught  at  short  iioint  of  cut-off  by  broken 
spring  or  haneer? 

.\ns.     Would   disconnect    the   reach   ro  I 
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from  the  tumbling  shaft  arm,  or  in  the 
event  of  this  being  so  tight  that  it  could 
not  be  disconnected  would  disconnect  one 
of  the  link  hangers  or  valve  rod  and  run 
engine  up  on  block,  free  the  reach  rod, 
remove  the  broken  parts,  connect  up  my 
valve  gear  again,  do  the  necessary  block- 
ing and  proceed. 

Q.  66.  Explain  h.ju  you  would  block 
up  for  a  broken  spring,  spring  hanger  or 
equalizer  on  the  dilTercut  classes  of  en- 
gine now  in  use  on  the  road? 

Ans.  ■  In  the  event  of  a  broken  spring, 
spring  hanger  or  equalizer  on  an  eight. 
ten-wheel  or  trailer  engine  it  is  generally 
advisable  to  place  blocking  over  the  back 
driving  box,  if  there  is  any  room,  then 
run  the  back  driver  up  on  a  wedge  and 
place  blocking  over  main  driving  box 
under  top  rail  of  frame,  then,  for  ten- 
wheel  or  trailer  engine,  run  back  *heel 
down  and  main  wheel  up.  If  the  equal- 
izers can  then  be  pried  in  place  and 
blocked  or  chained  it  might  be  well  to  do 
so.  If  the  frame  is  not  up  high  enough 
blocking  can  be  placed  forward  and  back 
over  front  and  back  box,  then  the  ertgine 
may  be  run  to  the  rail  when  it  may  be 
necessary  to  run  the  wheels  up  on  the 
wedges  again  in  order  to  relieve  the 
weight  sufficiently  off  the  spring  rigging 
to  permit  their  being  pried  into  place. 
On  eight  wheeled  engines,  in  order  to 
place  blocking  over  the  back  box,  the  back 
end  of  the  engine  can  sometimes  be  staked 
up  in  preference  to  running  the  front 
wheel  up  on  high  blocks,  as  there  is  some 
danger  of  throwing  the  front  casting  out 
of  place.  On  the  large  modern  engines, 
in  many  cases,  spring  hangers  are  pro- 
vided, or  rather  what  is  termed  safety 
hangers,  for  the  purpose  of  catching 
equalizers  and  preventing  them  from 
dropping  down  too  low.  Where  it  1>e- 
comes  necessary  to  lilock  for  broken 
spring  or  spring  hanger  on  one  of  the 
large  modern  engines  such  wheels  as  will 
free  the  spring  rigging  sliould  be  run  up 
on  wedges  and  blocks  ])laced  over  the 
driving  boxes  and  equalizers  pried  into 
place  the  same  as  any  c  thcr  class  of  an 
engine. 

Q.  67.  fa)  Should  one  of  the  forward 
tires  on  a  ten-wheeled  engine  break,  what 
must  be  done  to  bring  the  engine  in? 

(b)  If  the  main  tire' 

(c)  If  back  tire?     What  can  be  done? 

Ans.  (a)  Remove  the  cellar  if  con- 
venient, if  not  leave  it  in.  Run  the  wheel 
up  on  a  wedge  block  between  the  jnws  of 
the  box  and  the  pedestal  binder,  also 
block  under  cellar  or  between  journal  and 
pedestal,  providing  the  cellar  is  removed. 
.Mso  place  blocking  in  spring  saddle  it 
overhung  engine  and  if  underhung  chain 
end  of  equalizer  next  driving  box  to  lower 
rail  of  fratne,  cut  cut  the  driving  brakes 
and   proceed, 

b.  Proceed  in  exactly  the  same  manner 
as  for  forward  tire  except  that  both  equal- 
izers    on     underhung     engine     must     be 


chained  to  the  lower  rail  of  the  frame  in 
order  to  relieve  the  weight. 

c.  Run  back  wheel  up  on  wedge,  re- 
move the  cellar  if  possible,  block  in  place 
of  cellar  with  wooden  block,  block  solid 
between  jaws  of  box  and  pedestal  binder, 
also  under  journal.  Place  block  in  spring 
saddle  if  one  is  used.  If  driving  box 
equalizer  is  used  place  block  under  for- 
ward end  of  driving  box  equalizer  above 
■■-econd  rail  of  frame  in  order  to  relieve 
the  weight  of  that  box.  If  for  a  very 
short  distance  blocking  may  be  placed 
over  main  driver,  or  if  long  distance  the 
disabled  corner  of  the  engine  should  be 
chained  to  a  tie,  one  end  resting  on  the 
deck  of  the  engine,  the  other  on  the- tank. 
By  removing  the  apron  the  chain  can  be 
passed  up  between  the  engine  and  tender 
also  cross  chain  from  the  disal)led  corner 
of  the  engine  to  the  safety  chain  on  the 
tank  to  keep  the  good  wheel  from  drop- 
ping off  the  rail. 


Pumps   Failed   to   Work — Results:   In- 
vention of  Barometer. 

.\mong  tile  scientific  questions  that  have 
reached  this  office  is:  "What  is  the 
Torricelli  tube  and  who  was  Torricelli?" 
The  answer  necessarily  calls  for  particu- 
lars about  a  great  discovery  and  a  liighly 
important  inventor. 

The  ancient  belief  was  that  water  rose 
to  follow  tile  piston  of  a  pump  because 
"Nature  abhorred  a  vacuum."  For  many 
centuries  of  a  civilized  world  that  ex- 
planation was  regarded  as  satisfactory. 

But  "the  world  do  move,"  as  the  colored 
sage  remarked,  and  it  happened  about 
the  year  1640,  a  deep  well  had  been  sunk 
in  Florence,  Italy,  and  it  was  found  that 
the  pump  would  not  raise  the  water  from 
a  greater  depth  than  thirty-two  feet.  The 
suction  pump  is  of  great  antiquity,  and  is 
said  to  have  been  invented  by  Ctcsibino 
of  .Alexandria  about  the  year  230  B.  C. 
But  notwithstanding  its  great  age  the 
pump  would  not  abhor  a  vacuum  with 
sulTicient  intensity  to  raise  water  more 
than  thirty-two  feet,  and  that  fact  was 
not  discovered  or  made  widely  public 
until  the  difficulty  with  the  Florence  well 
was  encountered. 

The  practical  water  raising  artisans  of 
that  day  being  vanquished  they  naturally 
applied  to  the  man  of  science,  who 
happened  to  be  Galileo  who  had  become 
famous  through  first  establishing  the  value 
of  the  vibration  of  the  pendulum  as  a 
means  of  measuring  time,  anil  also  had 
discovered  the  law  of  falling  h  ulies  and 
other  laws  relating  to  natural  iihenomcna. 
so  that  he  has  properly  been  n.g.'irdcd 
as  the  father  of  modern  scientific  methods. 
But  with  all  his  knowledge  Galileo  was 
nnalile  to  explain  why  the  pump  wouhl 
not  raise  the  water  from  any  depth,  and 
being  within  a  few  months  of  the  end  of 
his  life  he  did  not  care  to  undertake  new 
investigations,    but    he    commended    the 


solving  of  the  mystery  to  a  friend,  Torri- 
celli. a  young  philosopher. 

Torricelli  at  once  took  up  the  investiga- 
tion of  the  mystery,  which  by  this  time 
was  exciting  the  learned  men  of  Florence. 
To  experiment  conveniently,  Torricelli 
empluyed  a  long  glass  tube  and  used  dif- 
ferent fluids  which  brought  the  knowl- 
edge that  the  height  of  the  column 
depended  upon  the  specific  gravity  of  the 
fiiiid.  Me  closed  the  tube  at  one  end  and 
lilled  it  with  mercury.  Then  he  placed  his 
finger  on  the  open  end  and  dipped  in  a 
basin  of  mercury  and  holding  it  up 
vertically,  permitted  the  contents  of  the 
tube  to  settle. 

It  was  then  found  that  a  column  of 
mercury  27' i  inches  high  stood  in  the 
tube.  On  comparing  the  height  of  this 
column  of  mercury  with  the  height  of 
the  column  of  water  raised  by  the  pump, 
it  was  found  that  the  heights  agreed  in 
an  inverse  ratio  of  the  specific  gravities 
of  water  and  mercury.  It  was  then 
natural  to  reason  that  both  columns  were 
.suspended  by  the  pressure  of  the  atmos- 
phere. 

Further  experiments  proved  that  the 
height  of  the  column  diminished  when 
the  apparatus  was  taken  up  a  mountain 
and  also  that  it  varied  slightly  with 
changes  of  weather.  The  inference  of 
the  latter  was  that  the  pressure  of  the 
atmosphere  varied  at  the  same  place.  To 
indicate  this  varying  condition,  Torricelli 
made  a  barometer  of  a  glass  tube  charged 
with  mercury,  thereby  inventing  the  Tor- 
ricelli tube  which  forms  the  barometer. 
It  is  closed  at  the  top  and  open  at  the 
bottom  end  which  is  immersed  in  mercury. 
All  barometers  are  modifications  of  this 
invention.  The  invention  was  the  result 
of  knowledge,  ingenuity  and  industry. 


A  Poor  Guess. 

.\  much  bothered  conductor  on  an  east- 
bound  car  was  asked  by  a  chilly  lady  pas- 
senger to  close  the  ventilators.  As  he 
had  already  been  importuned  to  open 
them  by  a  half  dozen  other  patrons,  he 
resorted  to  diplomacy.  "Madam."  he 
said,  in  a  confidential  tone,  "I'd  gladly 
close  the  ventilators,  but  unfortunately  a 
health  officer  is  aboard  the  car.  and  he 
insists  that  they  must  be  left  open.  I'd 
make  myself  liable  to  a  lot  of  trouble 
il  I  opposed  him."  ".\  health  officer?" 
said  the  lady.  "Vcs.  ma'am."  rcidicd  ilu- 
conductor.  .And  then,  intoxicated  by  the 
success  of  his  scheme,  he  unh3p!iil> 
added,  "That's  the  man  three  se.its  ahead 
the  one  with  the  brown  derhy  "  The 
lady  lookcil,  and  a  change  came  ncf'  ?> 
her  face.  "The  one  with  the  brr.wn  der 
by?"  she  repeated.  "Vcs'm;  they  s.?y  he  s 
quite  an  expert  on  germs  and  tliints.  I 
believe  he  is  a  German  ijcnileman."  The 
lady  stared  at  the  conductor.  "He's 
nothiuR  of  the  kind."  she  .^napped.  "The 
man  with  the  brown  derby  is  my  hus- 
band I" 
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Air  Brake  Department 


Triple   Valve   Tests. 

In  accord  with  tlic  gciuTal  ailvancc- 
nicnt  of  air  brake  art  wc  wi-rt-  inclined  to 
be  under  the  impression  that  all  freight 
car  triple  valves,  and  practically  all 
locomotive  triples  valves  and  distribut- 
insf  valves,  were  now  Iieing-  subjected 
to  a  thorough  test  on  an  improved  test 
racl\,  after  being  cleaned  and  before 
being  returned  to  service. 

Observing  the  operation  of  cleaning 
some  triple  valves  on  passenger  cars, 
and  on  some  freiglit  cars  in  intercliange 
service  a  short  time  ago.  has  rudely 
shattered  our  illusions.  The  removable 
parts  of  the  triple  valves  were  cleaned, 
oiled,  and  replaced  without  removing 
the  triple  valves  from  the  cars  and  with- 
out making  any  test  other  than  tliat 
they  would  receive  after  the  locomotive 
was   coupled   to   the   train. 

.\t  the  present  day  this  practice  is 
inexcusal;le,  in  fact,  it  sliould  be  a 
criminal  offense,  we  are  inclined  to 
think  that  it  is,  or  rather,  that  the 
parties  responsible  fur  such  a  state  of 
affairs  are  guilty  of  a  misdemeanor 
lliat  sliould  b<'  punishable  by  a  fme  and 
imprisonnient.  If  a  case  of  this  kind 
was  decided  in  equity,  this  would  likely 
be  the  outcome  when  the  possible  con- 
sequences of  this  character  of  work 
was  outlined  before  a  judge  and 
jury. 

We  say  this  advisedly  rather  than  nn 
the  spur  of  the  moment,  and  will  en- 
deavor to  state  why  this  practice  may 
be  the  direct  cause  of  a  train  wreck 
and   loss   of   life. 

The  average  air  brake  man  nee<U  no 
explanation  on  thi>  point,  and  the  In- 
spectors of  the  Interstate  Oonimerce 
Commission  are  no  donl>t  unaware  that 
such  practices  are  still  in  existence,  but 
for  the  benefit  of  those  who  are  con- 
stantly entering  upon  the  repair  work 
on  trijile  vahe>,  or  rather  tho^e  that 
arc  just  entering  upon  this  line  of  work. 
we  will  jioint  cjut  a  few  reasons  why 
accurate  and  reliable  inspection  (if  tri|)le 
vahes  cannot  l)e  made  without  renio\- 
ing  the  triple  valve  from  the  car  and 
keeping  it  out  of  service  until  it  has 
parsed  the  i)rescribed  test  on  the  stand- 
ard  test   rack. 

Ir.  tlie  lirst  place,  triple  valve  i)i>ton 
packing  ring  leakage  :-  always  liable 
t'>  cause  a  stuck  brake,  o\erheated  ,ind 
I'ur^ted  wlieels,  which  may  result  in 
wreck  and  loss  of  life.  I'ndesired 
quick  action  at  a  critical  time  is  liable 
to  ijart  a  train,  cause  a  wreck  or  tlirow 
some  one  irom   the  roof  of  a  car,  and 


to  prevent,  so  far  as  possible,  the  con- 
dition of  the  triple  valve  from  being  a 
factor  in  the  breaking  of  wheels  or  the 
parting  of  trains,  an  accurate  and  re- 
liable test  of  the  efficiency  of  the  triple 
valve  is  necessary  after  every  cleaning. 
Triple  valve  packing  ring  leakage 
cannot  be  detected  with  the  eye,  and 
the  amount  of  leakage  can  only  be  de- 
termined by  test.  The  triple  valve  test 
on  the  modern  rack  approximates 
severe  service  conditions;  that  is  the 
triple  valve  undergoing  the  test  is  sub- 
jected to  the  average  conditions  met 
with  in  operating  the  brakes  on  ^00 
car  trains,  the  rise  and  fall  of  pressure 
is  graduated  to  correspond  with  the 
brake  valve  reduction  on  the  modern 
freight  train. 

The  sensitiveness  to  quick  action,  and 
the  lit  of  the  emergency  piston  are  de- 
termined by  a  test  that  corresponds  to 
actual  service  conditi.  iUs,  frictional 
resistance  and  the  caiiacity  of  the  serv- 
ice port  are  accurately  gaged,  and  pack- 
ing ring  leaka.ge  is  >liown  in  pounds  per 
minute. 

The  writer  lia^  cleaned  and  repaired 
many  trij.le  valves  that  appeared  to  be 
perfect  to  the  eye.  but  which  failed  to 
pass  the  test  on  the  rack.  A  ring  may 
be  perfectly  littcd,  Imt  if  the  piston 
bushing  is  worn  a  trille.  the  valve  \v\\\ 
not  pass  the  ring  te~t.  in  fact,  the 
te-t  is  so  close  th.it  the  slight  shoulder 
in  the  bushing  may  be  worn  out, 
and  a  second  ring  fitted  to  pass 
the  test,  but  the  original  ring  will 
not.  .Again,  the  ring  and  bushing  may 
liolh  be  perfect,  but  if  the  ring  is  a 
trille  loose  in  the  groove  it  will  not 
pass  the  test,  so  it  is  evident  that  repair 
work  must  be  practically  perfect,  or 
some  unfair  jiractice  must  be  used  to 
get  the  valve  jjast  the  test  rack. 

One  of  the  most  prr)lilic  causes  of 
uii(le>ired  quick  action  i^.  or  has  been, 
the  restricted  -ervice  port  in  the  triple 
\alve,  the  restriciion  is  between  the 
slide  valve  bu-hing  and  the  body  of  the 
v;il\e.  The  repairinan  cannot  locate  or 
remove  the  reslriclion  without  forcing 
out  the  bu-hing,  hence  the  absolute 
necessity   of  the   tot   rack. 

The  foregoing  may  not  meet  with  the 
entire  approval  ..f  the  repairmen  who 
w.irk  on  locomoti\e  repairs  alone,  as 
this  accuracy  oi  ring  fitting  is  not  so 
closely  observed;  that  is,  some  repair- 
men will  cite  instances  where  they  have 
been  compelled  to  eonlinue  triple  valves 
in  service  that  had  [lacking  rings  with 
over  an  eiglith  of  ;,,,  \„ch  opening  at 
the    ends    of    the    ring,    or    where    thev 


have  even  allowed  triple  valves  with 
broken  rings  to  pass  and  never  had  any 
further  reports  on  them,  but  they  will 
remember  that  the  rise  and  fall  of  brake 
pipe  pressure  on  the  locomotive  during 
application  and  release  is  very  rapid  as 
compared  with  the  rise  and  fall  100  cars 
back  in  the  train,  and  at  the  present 
time  an  engine  helping  a  train  has  the 
air  hose  coupled  up  and  its  triple  valves 
or  distributing  valve  operated  by  the 
lead  engine,  therefore  the  necessity  for 
accurate  repair  work  on  locomotive 
distributing  and  triple  valves  as  well  as 
car  brake  equipments. 

As  an  illustration  of  the  dangerous 
character  of  a  "kicker"  or  "dynamiter," 
let  us  assume  a  long  train  to  be  moving 
at  a  moderate  rate  of  speed  and  that 
following  a  heavy  application,  a  quick 
recharge  and  re-application  of  brakes 
was  imperative. 

Such  a  requirement  would  necessitate 
an  overcharge  of  the  head  brakes  on 
the  train  and  if  one  of  the  triple  valves 
on  the  overcharged  cars  was  to  work 
in  quick-action  upon  the  following  re- 
duction, quick-action  would  occur  on 
the  head  cars  and  probably  a  light 
service  application  on  the  rear  ones  and 
the  cr)nsequences  would  depend  upon  a 
variety  of  conditions,  but  it  would  not 
be  anything  marvelous  if  the  train  was 
buckled  and  wrecked  from  a  run-in  of 
the  rear  cars. 

In  the  Westinghouse  .\ir  Brake  Com- 
pany's shops,  the  men  who  fit  up  air 
brake  apparatus,  particularly  triple 
valves  and  distributing  valves,  are  ex- 
pert in  their  particular  specialty  and 
railroad  repairmen  who  work  on  all 
classes  of  air  brake  work  cannot  com- 
pete with  those  men  in  accuracy  of  fit, 
finish  or  output,  and  this  fact  is  well 
known  to  the  air  brake  manufacturers, 
nevertheless,  should  any  of  the  triple 
valves  be  boxed  for  shipment  before 
being  subjected  to  the  standard  test,  it 
is  very  likely  that  someone  would  be 
out  of  employment  as  soon  as  the  fact 
became  known.  If  the  W.  .^.  B.  Co. 
cannot  depend  upon  their  repair  work 
to  measure  up  t..  the  requirements 
without  the  standard  test,  it  is  absurd 
for  any  railroad  C(niipany  to  expect 
satisfactory  repair  work  without  the 
test   rack. 


Test    Rack    Differential    Valve. 

We  have  had  some  inquiries  concern- 
ing the  operation  of  the  differential 
valve  of  the  triple  vahe  test  rack  which 
we   have  answered   in   the  usual   manner, 
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and  for  the  benefit  of  those  who  have 
never  seen  the  interior  of  one  we  show 
views  of  the  structure. 

The  valve  handle  attached  to  a  rotary 
valve     establishes    and    cuts    off    coni- 
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\alvc   is   attached. 

The  weights  are  also  attached  to  the 
diaphragm  and  the  illustration  shows 
how  the  number  of  weights  suspended 
from    the   diaphragm   can    be   varied   by 


plus  the  weight  of  the  number  of  discs 
suspended  during  any  of  the  tests,  tlic 
vent  valve  will  be  lifted  to  exhaust 
pressure  from  the  vent  port,  which 
gives    warning   of    undue    resistance   to 
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munications  between  the  main  rescr-  the  position  of  the  lever  D  at  the  b'jt-  any  movement.  Similarly  this  vent 
voir  and  the  auxiliary  and  in  different  torn  of  the  valve  body.  must  be  obtained  to  insure  the  proper 
positions,  alternates  brake  pipe  and  If  the  pressure  under  the  diaphragm,  diflferential  between  brake  pipe  and 
auxiliary  reservoir  pressure  under  and  whether  brake  pipe  or  auxiliary  reser-  au.viliary  pre.-surcs  during  the  pack- 
above  the  diaphragm  to  which  the  vent  \oir.    exceeds    the    presisurc    above    it.  ing  ring  test. 
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Stopping  Freight  Trains. 

Last  month  we  pruned  a  portion  of  a 
paper  prepared  b\-  Mr.  1".  B.  Farmer,  of 
tlie  W'estinghouse  Air  I'.rake  Company, 
on  the  subject  of  brcak-in-t\vo  trains. 
The  entire  paper  can  be  found  in  the 
Proceedings  of  tlie  Twentieth  Annual 
Convention  of  the  .\ir  Brake  Association, 
which  is  now  almost  ready  for  distribu- 
tion, but  we  wish  our  readers  to  study 
the  instructions  for  freight  train  handling 
which  are  the  conclusion  of  the  paper. 

If  a  copy  of  this  paper  could  be  read 
by  every  operating  official  of  American 
railroads  it  would  be  but  a  very  short 
time  until  tlie  mechanical  men  would  be 
ciimpelled  to  study  and  carry  out  the  in- 
structions relating  to  train  handling 
whicli,  if  adliered  t^i.  would  practically 
iliminate  the  brcak-in-two  of  trains  due 
tc  rough  handling  and  careless  inspection 
■oi  draft  gear. 

It  is  not  impDSsible  that  broken  trains 
and  slid  flat  wheels,  like  the  ponr.  will 
always  be  with  us  but  if  anyone  will  go 
into  this  subject  as  thoroughly  as  Mr. 
Farmer  has.  it  will  become  obvious  that 
Iireak-in-two  of  freight  trains  can  be 
avoided  up  to  the  point  of  accident 
■or  possible  emergency,  but  is  not 
likely  to  be  for  some  years  to 
<ome  owing  to  a  lack  of  knowledge  of 
essentials  and  inability  to  obtain  the  nec- 
essary co-operation  of  everyi:)ne  in\riived 
which,  by  the  way,  ranges  from  the  gen- 
eral manager  to  the  car  inspector. 

Mr.  \V.  \'.  Turner  has  demonstrated, 
and  proven  to  our  entire  satisfaction,  that 
a  freight  train  can  be  stopped  with  the 
air  brake  with  less  shock  than  the  mini- 
mum encountered  in  stopping  the  more 
rigid  and  closer-coupled  passenger  train, 
but  we  understand  that  it  will  not  be  done 
as  l<jng  as  the  additii^nal  slack  in  a  freight 
train  is  perverted  to  create  a  shi.ck  in- 
stead of  absorbing  it.  To  the  intent  that 
our  readers  shall  have  an  opportunity  to 
learn  in  a  measure  what  is  required  in  the 
way  of  train  h;indling,  we  follow  this 
with  Mr.  b'armer^  instructions  fur  freight 
engineers. 

"The  secret  i.i  stnijoth  train  handling 
lies  in  the  ability  to  conlrol  the  slack,  in 
how  to  prevent  it  from  running  in  or  out 
harshly.  Where  su  cmtrolled  no  draft 
gear  in  fair  to  g'jod  cnndition  will  be 
damaged. 

"Slack  action  cinnr.t  be  i)revcnteil,  but 
by  engineers  acfiuiring  knowledge  cf  the 
various  causes  for  it  and  exercising  fore- 
thought in  the  use  iif  sieam,  tr;iin  lirakes. 
iriiependent  engine  brake  and  sand  it  can 
generally  be  contro!;,,!.  even  to  the  ex- 
tent of  avoiding  furtlur  injury  to  dam- 
agetl   draft  gear. 

"The  lieavier  the  locomotive,  and  the 
longer  the  train,  the  :4reater  is  the  care 
required.  Harsh  runjiing-out  of  slack  is 
the  usual  trouble.  Al^.ut  40  per  cent,  of 
the  break-in-twos  occ\ir  within  ten  cars 
of   the   engine.     Slack   i-    run    out    bv    the 


use  of  steam  as  well  as  of  brakes.  A 
train  made  up  with  empties  behind  loads 
is  not  an  excuse  for  breaking  in  two; 
neither  does  it  follow  that  an  'old  de- 
fect' is.  both  proven  by  the  records  of 
some  engineers.  Intelligent  observance 
of  the  following  instructions  will  aid 
others  in  verifying  this. 

"E.xcessive  slipping  of  drivers  causes 
severe  shocks  to  draft  rigging.  The 
coupler  springs  cause  the  slack  to  change 
quickly,  and  this  is  usually  followed  by  a 
severe  shock  with  the  renewed  use  of 
steam.  Hence,  when  slipping  is  probable, 
use  sand.  .\lso,  when  working  an  engine 
heavily  at  slow  speed  use  no  more 
throttle  than  necessary.  Full  power  is 
then  obtained  with  a  moderate  opening. 
The  beginning  of  slipping  will  instantly 
reduce  the  steam  pressure  in  the  cylinders 
and.  with  the  quick  and  slight  closing 
of  the  throttle  then  jiossible.  will  at 
once  'steady'  the  engine  without 
much  slack  running  in  or  loss  of  speed. 
With  two  or  more  engines  in  a  train,  ex- 
cessive slipping  of  one  will  often  cause 
the  other  or  others  to  slip, 

"In  slacking  to  start  a  train,  endeavor  to 
tjke  either  a  foot  or  two  or  the  slack  of 
the  entire  train.  Take  but  little  if  slack- 
ing the  entire  train  will  allow  the  rear  end 
to  run  back,  as  an  attempt  to  take  all  then 
will  almost  certainly  cause  damage.  With 
a  helper  at  the  rear  any  slacking  should 
be  done  by  the  helper  engineer,  the  head 
engineer  keeping  the  throttle  open  mod- 
erately, but  prepared  to  temporarily  ease 
off  enough  to  prevent  a  lunge  when  he  is 
started.  With  two  engines  ahead  the 
second  engineer  should  allow  the  head 
one  to  start  the  train,  or,  if  possible,  to 
almost  stall  before  aiding  him.  Starting 
together  will  cause  a  severe  shock  if  any 
slack  is  in. 

"Bear  in  mind  the  importance  of  time 
on  slack  action.  .Slack  cannot  be  changed 
iicntly  and  quickly.  In  slarlitr^  a  frci:.:ht 
train  kec/>  the  I'ligiiic  at  a  slo:^'  and  iini- 
form  s/tecd  for  (Ti'<)  car-lciif^ths,  and 
don't  vary  this  rule  because  less  distance 
;;t(i_v  have  started  the  entire  train.  Form 
a  habit  in  this.  .\K.i.  where  use  of  the 
brakes  is  changing  the  slack  condition, 
.allow  ample  time  f. ir  the  slack  action  to 
be  completed  before  doing  anything  that 
would  hasten  it.  .\s  one  illustration, 
when  releasing  the  train  brakes  while 
nmning,  do  not  eonimence  to  use  steam 
imtil  certain  tlu:  slack  has  li.id  ami>Ie 
time  to  run  <iut.  and  even  then  start  its 
use  gradually.  .Xnother  is  wherj,  when 
runnin,g  forward,  steam  is  shut  off  and 
brakes  are  applied:  allow  ample  time  for 
the  slack  to  nni  in  before  applying  the 
brakes.  Even  tbrn  make  a  li.ght  reduc- 
tion if  the  speed  is  low.  .Xn  example  of 
wrong  operation  and  results:  where  a 
li  ng  train  has  just  been  started,  and  while 
the  engine  is  working  heavily,  if  it  is  shut 
'  It  suddenlv  an<l  a  he:ivy  service  applica- 
t:on   is   made.   tli<'re   i<   li:dulity  of  driving 


in  couplers  or  even  of  'jack-knifmg'  any 
weak  car  near  or  ahead  of  the  middle  of 
the  train. 

"Remember  that  compressed  car  coupler 
springs  (slack  either  in  or  out  heavily) 
react  strongly,  and  that  where  the  brakes, 
the  grade  or  use  of  steam  act  in  the  same 
direction  on  the  slack,  very  severe  shocks 
will  follow.  An  example  is  releasing  the 
train  brakes,  at  even  moderate  speeds, 
just  before  or  about  the  time  a  service 
reduction  is  ending,  as  the  reduction  will 
have  bunched  the  slack.  When  moving 
forward  slack  out  is  more  favorable  for 
releasing,  as  slack  in  is  for  applying. 

"When  stopping  a  long  train  while  back- 
ing at  moderate  or  low  speed  use  a  light 
reduction,  keep  the  engine  brakes  from 
applying  and  continue  to  use  steam.  The 
object  is  to  prevent  the  slack  from  run- 
ning out  harshly. 

"How  rapidly  any  certain  brake  action 
will  change  the  slack  depends  on  the 
speed,  because  brake  shoe  friction  is  bet- 
ter as  speed  is  lower.  This  is  why  the 
slviwer-releasing  rear  brakes  will  gener- 
ally cause  a  break-in-two  on  attempting 
tc  release  at  low  speed,  yet  will  not  cause 
any  appreciable  shock  when  release  is 
made  at  the  higher  speeds.  The  follow- 
ing instructions  for  stopping  long  trains 
from  ordinary  speeds  are  based  on  this 
and  the  further  fact  that,  at  any  certain 
speed,  the  possible  dilf'erence  in  •holding 
power  between  the  two  ends  of  the  train 
will  be  less  the  lighter  the  service 
application. 

"Attempt  no  'spi^t'  stops.  This  means 
do  not  endeavor  to  run  up  close  to  a 
switch  to  head  in.  and  to  always  stop 
short  and  cut  off  for  c^ial  and  water. 
Tlic  main  object  is  to  stof'  pro!>crly  with- 
in any  reasonable  distance  short  of  the 
switch,  the  water  tank  or  the  coal  chute. 
This  c:mnot  be  done  regularly  and,  at  the 
same  time,  stop  the  engine  at  some  de- 
sired   Sllot. 

".Shut  off  steam  gradually  and  allow 
ample  time  for  the  engine  to  drift  in  the 
slack  as  much  as  it  will  before  commenc- 
ing to  apply  the  brakes.  With  a  drifting 
throttle  use  no  more  steam  than  neces- 
sary and  none  below  ~  or  S  m.  p.  h.  If 
set  when  at  normal  speed  and  not 
changed,  the  engine  will  be  working  hard 
when  speed  is  low. 

".^t  ordinary  speeds  make  each  stop  with 
one  ayiplication  but  with  tivo  reductions. 
Make  llie  first  reduction  sufficient  ;md  ;it 
a  point  to  insure  that  it  alone  will,  with 
no  additional  reduction,  prevent  the 
engine  from  passin.g  the  objective  point. 
Take  all  chance  of  error  in  judgment  on 
the  side  of  stojiping  too  soon.  Then, 
when  not  over  -10  feet  from  stopped, 
make  the  second  reiluction  of  6  or  7 
pounds.  The  only  object  of  this  second 
and  final  reduction  is  to  start  the  slack  in 
at  a  time  too  late  for  it  to  run  out  again 
before  the  stop  is  completed,  thereby  re- 
<iucing   possible   strains   on    the   draft   rig- 
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ging  and  bunching  the  slack  more  or  less 
for  starting.  It  must  not  be  made  much 
earlier  than  directed  as  to  do  so  is  liable 
to  cause  a  break-in-t\vo,  rather  than  avoid 
one.  When  made  properly  the  biake 
valve  will  be  discharging  when  the  engine 
stops.  If  the  grade  permits,  release  may 
be  commenced  as  soon  as  the  train  is 
stopped  and  without  waiting  for  the  brake 
valve  discharge  to  cease. 

"If  the  slack  stayed  in  after  the  first 
reduction  no  harm  would  result  from 
making  more  reductions  between  it  and 
the  final  one,  but  the  engineer  cannot 
know  how  the  slack  will  be  with  any  train 
other  than  one  with  empties  behind  loads. 
With  the  latter  the  slack  is  sure  to 
stretch  after  each  reduction  but  the  one 
made  within  40  feet  of  stopped,  and  this 
may  be  true  of  any  other  make-up.  Witli 
slack  out  each  reduction  starts  it  in  and 
is  followed  by  it  running  out.  The  slower 
the  speed  and  the  greater  the  reduction 
the  heavier  will  be  the  run-in  and  the 
following  run-out;  hence,  the  worse  the 
jerk.  Therefore,  the  only  safe  nictliod 
for  all  freight  trains  is  the  one  instructed. 
"The  amount  of  the  initial  reduction 
should  suit  the  speed  of  the  train  and  the 
grade,  must  not  be  less  than  7  lbs.  nor 
over  12  lbs.  For  speeds  of  IS  ni.  p.  h. 
and  less  use  7  or  8  lbs.  Above  15  m.  p.  h. 
use  as  much  less  than  12  lbs.  as  conditions 
will  warrant.  The  objects  sought  are  to 
have  all  slack  action  take  place  at  the 
higher  speeds,  so  as  to  insure  that  it  will 
be  gradual,  at  the  same  time  to  permit 
it  to  adjust  itself  however  it  will,  and 
then  to  not  disturb  it  by  farther  reduc- 
tions until  the  final  one. 

"An  exception  to  the  rule  of  one  appli- 
cation for  stopping  a  freight  train  is  where 
speed  is  very  high,  particularly  where 
the  stopping  place  is  a  meeting  point 
or  a  railway  crossing;  in  fact,  any  place 
where  additional  hazard  would  follow 
lack  of  entire  control.  Under  such  con- 
ditions a  reduction  of  about  12  lbs.  should 
be  made  far  enough  from  the  objective 
point  to  permit  of  slowing  the  speed  to 
between  25  m.  p.  h.,  not  lower  than  20, 
and  of  releasing  and  recharging  quite 
thoroughly  before  reaching  the  place 
where  the  regular  application  for  stopping 
should  be  begun.  This  is  not  to  counte- 
nance such  speeds,  but  is  to  provide  for 
safety  in  stopping  where  they  occur. 

"Do  not  assume  the  presence  of  K  triple 
valves  will  permit  of  releasing  at  low 
speeds  unless  the  forward  25  cars  have 
these  valves  and  cut  in.^ 

"Where  reasonably  efficient  retaining 
valves  are  in  use,  it  is  practicable  to  re- 
lease at  somewhat  lower  speeds  than 
when  they  are  cut  out.  While  the  head 
brakes  always  start  to  release  before  the 
rear  ones  the  retaining  valves  cause  a 
much  slower  fall  of  brake  cylinder  pres- 
sure than  when  they  are  not  in  use  and 
this  causes  the  slack  to  run  out  more 
gradually. 


"Speaking  generally,  all  stops  should  be 
made  with  the  train  brakes,  experience 
having  demonstrated  that  rough  work  too 
frequently  accompanies  stopping  with  the 
independent  engine  brakes  because  the 
power  of  these  brakes  on  a  modern 
freiglit  locomotive  and  the  lime  necessary 
to  run  the  slack  in  or  out  gently  arc  either 
not  appreciated  or  the  knowledge  is  not 
used.  One  of  many  possible  examples  of 
abuse  is  stopping  a  freight  train  with  the 
engine  brakes  on  even  a  gently-ascending 
grade,  having  these  brakes  heavily  applied 
at  the  stop  and  left  so.  The  coupler 
springs  and  the  grade  then  run  the  slack 
back  so  rapidly  as  to  break  the  train  in 
two.  Gradually  reducing  the  brake 
application  as  the  speed  gets  low  and 
having  none  on  at  the  stop  would  avoid 
this  trouble. 

"Do  not  hold  a  train  with  the  train 
brakes  for  over  ten  minutes  on  a  grade 
where  brakes  are  required  to  prevent 
movement.  The  engine  brakes  alone  will 
hold  a  very  heavy  train  on  a  steep  grade 
if  the  position  of  the  slack  is  such  as  to 
prevent  cars  from  starting  when  the  train 
brakes  are  released,  e.  g.,  all  slack  in  at  the 
stop  on  a  descending  grade.  Always  keep 
the  independent  brake  fully  applied  when 
oiling,  taking  water  or  coal." 

In  addition  to  this  the  reader  will  note 
that  Mr.  Farmer  recommends  6  or  7  lbs. 
for  the  final  reduction,  which  if  correctly 
timed,  is  equivalent  to  the  full  service 
reduction  in  gaining  the  objective  point 
sought  in  or  during  the  stop,  that  is,  if 
correctly  made  the  brakes  will  be  apply- 
ing on  the  head  end  as  the  train  comes  to 
a  stop  and  the  lesser  reduction  tends  to 
facilitate  the  following  release  of  brakes. 


Prime  Factors  in  Draft  Gear. 

In  the  course  of  a  discussion  at  the 
Western  Railway  Club  of  a  paper  on 
Testing  of  Draft  Gear  by  Mr.  Bruce  V. 
Crandall,  Mr.  W.  E.  Synions  said:  "The 
prime  requirements  of  a  draft  gear  are, 
capacity  for  absorbing  and  destroying 
shocks  to  relieve  the  underframe ;  initial 
resilience  to  permit  an  easy  starting  of 
the  train ;  flexibility  between  maximum 
and  minimum,  or  easy  working  between 
maximum  and  minimum,  because  of  its 
effect  on  the  drawbar  pull  and  moderate 
release   to  prevent  break-in-twos. 

"On  this  one  paragraph  alone  an  ex- 
haustive monograph  could  be  written  on 
Draft  Gear,  and  still  leave  many  points 
untouched,  as  its  treatment  embraces 
both  engineering  and  operating  questions, 
on  which  there  is  not  only  a  diversity  of 
opinion  among  our  best  authorities,  both 
from  a  theoretical  and  practical  stand- 
point, but  also  involves  important  fea- 
tures that  have  received  little  or  no  con- 
sideration from  those  who  design  or 
manufacture  gears,  and  is  almost  en- 
tirely overlooked  in  railway  operation. 
and  that  is  the  question  of  c.nibined  Im- 
pact and  ^"elocity. 


".Vs  a  rule  draft  gears  arc  designed 
by  mechanical  engineers  or  draughts- 
men ;  if  not  the  original  thouglit,  the 
detailed  drawings  arc  worked  out  by 
uliice  men.  The  laboratory  test  of  the 
working  model  is  then  reduced  to  graphic 
chart,  showing  a  gear  that  will,  without 
a  shuck  or  injury,  absorb  from  190,000 
to  260,000  pounds,  and  as  the  limit  of  the 
Class  G.  M.  C.  B.  spring  is  60,000  pounds, 
the  average  consolidation  freight  engine 
about  45,000,  and  the  largest  Mallctt's 
about  106,000  pounds,  it  is  argued,  and 
usually  accepted  as  true,  that  a  gear  with 
such  a  high  factor  of  reserve  capacity  is 
so  far  outside  the  danger  zone  as  to 
leave  no  doubt  of  its  indestructible 
character.  It  is  purchased  and  applied 
on  the  above  showing,  and  then  the  real 
show  begins. 

"The  gear  that  showed  such  beautiful 
geometrical  curve  lines  while  under  the 
care  of  a  mechanical  engineer  in  the 
laboratory,  is  smashed  to  smithereens  as 
it  were,  by  a  switchman,  when  put  to 
actual  service  conditions. 

"The  reason  for  this  is,  that,  while  the 
gear  is  being  subjected  to  laboratory  test, 
the  resisting  pressures  recorded,  showing 
its  capacity,  are  slowly  or  gradually  and 
evenly  applied,  the  period  of  complete 
application  occupying  about  15  to  20 
seconds,  and  sometimes  longer.  The 
testing  machine,  which  corresponds  to 
the  car  framing  is  of  course  in  perfect 
alignment,  so  that  the  gears,  regardless 
of  their  design,  are  given  the  best  of  an 
opportunity  to  develop  the  highest  resist- 
ing power,  without  a  possibility  of  show- 
ing delect  or  sustaining  injury. 

"When  applied  to  a  car,  however,  every 
known  laboratory  condition  is  changed, 
there  being  no  feature  surrounding  the 
service  test  corresponding  to  that  by 
which  the  results  shown  on  gr.^phic 
charts  were  produced. 

"In  the  first  place,  the  car  framing,  or 
superstructure,  does  not  in  any  case  ap- 
proach in  strength,  rigidity,  mechanical 
precision  or  construction,  that  of  the  test- 
ing machine. 

"Second:  Even  when  the  cars  are  on 
a  tangent,  or  straight  track,  the  impact, 
or  blows,  resulting  from  two  cars  com- 
ing together  are  seldom,  if  ever,  under 
the  same  conditions  that  would  olit.iin 
with  a  single  gear  in  the  testing  im-chr:'.- 
"Third:  It  is  well  known  to  c\cr.\  ■  n? 
in  connection  wuh  ;lie  .:,perat;'jii  o:  a 
railway  that  there  is  a  vast  ililTc-iicc  Lc- 
tween  a  mechanical  tnvinc<.r  ■■r  :i  jiro- 
fcssional  gentleman,  n'l'!  .i  r.-i!-.\ay 
switchman.  TlierL'  if  ri'.>i  ::  •.■:"*'  'l^it.-r- 
ence  between  ''.c  c-^r,  i:::---.-  under  vhich 
they  perforr.i  'Jv-Mr  r  ■:■;<■  ■:uy  <:  mU-?:-.  The 
professiora!  .rend-:' -ir.  :.  ■  i!.:v;ously 
stated,  !r,;co;  ":■ .  iiv':  fir  .n  the 
laboraf-ry  :.nd  &.<;:r-2  ,i  f-.-r^  .u  .'f  15  or 
20  seci  ;  :•'  '  ^  "f:''r.  vcn-  circfjlly  and 

gentiv   :     ■;rs;=e-  i'   i  ,;i:t'-:r:   while  the 
switch-     :;   t:^-'5   a   I  adec    car.   or  cut 
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of  cars,  down  against  other  crirs  that  arc 
standing  still,  at  speeds  varying  from  one 
to  ten  miles  per  hour,  and  sometimes 
faster,  the  impact  of  tlie  blow  thus  pro- 
duced frequently  amounting  to  500  or 
1,000  per  cent  more  than  anything  ever 
approached  in  the  testing  machiiu-,  and 
it  is  all  done  inside  of  one  second  or 
less  time.  So  that  wlien  a  reasonably 
fair  analysis  or  comparison  is  made  of 
the  conditions,  the  question  of  a  friction, 
or  any  other  draft  gear,  absorbing  or  de- 
stroying the  shocks,  and  thus  relieving 
the  underframe  of  cars,  resolves  itself 
largely  into  a  question  of  velocity. 

"This  is  very  clearly  demonstrated  in 
lines  other  than  railway  work.  For  in- 
stance, it  is  stated  on  good  autliority  that 
a  very  frail  pine  lath,  such  as  is  ordinarily 
used  in  the  construction  of  frame  houses. 


"The  term  'Draft  Gear,'  uhile  descrip- 
tive of  tlie  meclianism  by  whicli  railway 
cars  are  coupled  and  drawn,  does  not 
indicate  the  ma.ximum  resisting  powers 
which  this  i)art  of  tlie  eciuipnient  must 
withstand,  and  it  has  been  suggested  that 
a  more  appropriate  title  would  be  some- 
thing on  the  line  of  'liulling  Shock  .-Xb- 
sorbing  Mechanism,'  fur  it  is  (juite  clear 
to  all  nperating  oliicers.  nr  others,  who 
lia\e  taken  the  time  and  truublc  to  thor- 
oughly study  the  situation,  that  the  suc- 
cessful draft  gear  on  cars  today,  or  the 
best  draft  gear,  is  the  i>ne  which  can 
best  withstand  the  bulVmg  shocks.  And 
the  gear  that  \  ields  tin-  most  readily  to 
the  luifting  slmcks  in  itself,  or  causes 
injury  to  oilier  parts  of  the  car,  is  the 
least  desirable  one  to  use,  while  the  gear 
that      will      most     siiccessfnlh"     withstand 


Standard    Car    Trucks. 

Last  month  we  took  the  opportunity  to 
describe  the  De  Voy  Engine  Trailing 
Truck  which  bids  fair  to  come  rapidly 
into  popular  use  on  account  of  simplify- 
ing the  parts  necessary  for  a  lateral  ac- 
tion of  trailer  wheels  under  locomotive 
tire  boxes.  The  De  Voy  truck,  as  well 
as  all  the  company's  trucks  and  devices, 
are  the  result  of  vast  experience  and  nat- 
ural development  in  meeting  the  require- 
ments of  engines  and  cars  of  increasing 
weight  and  capacity.  It  has  been  demon- 
strated that  their  trucks,  side  bearings, 
center  plates  and  four-point  bearing  cars, 
ranging  in  capacity  from  thirty  tons  to 
one  hundred  and  ten  tons,  have  given 
maximum  wearing  results  and  are  abso- 
lutely free  from  breakage. 

The  company  has  been  in  existence  for 


ii.\Kiu-;u 

was  driven  partially  through  a  luaiili\ 
young  maple  tree,  about  six  inches  in 
diameter.  This  tree  was  in  the  path  of 
a  cyclone  in  Kansas.  The  lalli  bad  been 
picked  up  from  a  lumber  yard  aljout  a 
mile  distant  from  the  ma|)le  tree,  and 
had  struck  it  with  such  velocity  that,  al- 
though the  pine  lath  was  very  soft,  such 
as  could  almost  be  crumpled  in  one's 
hands,  the  lath  had  been  driviii  partially 
through  the  tree.  .Xnotlur  will-known 
man  described  having  personally  seen  a 
heavy  bridge  girder  through  which  a  pine 
scantling  4x4,  had  been  driven  at  the 
time  of  the  St.  I.ouis  cyclone,  U  ha\'iiig 
punctured  a  hole  sliuhtly.  larger  tli.iii  the 
stick  of  timber,  but  free  from  an\  ragged 
edges.  Numerous  otlur  similar  instances 
could  be  cited,  in  all  of  which  rases  the 
real  cause  of  the  lighter  fibject,  'U-  softer 
material,  affecting  the  stronger,  was  due 
entirelv  to  veb>cily.  Thus  velocil.-.  s]h-11s 
destruction. 


FOUR-POINT    1;E.\RI.NG     .sti:i:l   fNliERI-'K.\ME 
>       these  buthng  shocks,  either  in  itself  or  as 
n      an   integral   part   of  the  superslriiclure,   is 
the    best    gear,    assuming    tli.il    llie    prices 
are  reasou.ible   in   both   case-. 

".Although  this  rejioit  was  made  some 
two  t.r  three  \ears  .ino,  it  seems  to  me 
that  the  conclusions  reacbeil  in  this  case 
arc  somewhat  similar  to  the  line  of 
thought  which  iir'onipted  ^^of^•^^o^  luids- 
ley.  .Mr.  Seley  and  Mr,  r,.iriiiini  lo  speak 
on  this  subject,  and  i>  iiou  olTerrd  as 
rellecliug  my  \  iew  s  in  .i  j;eiieral  way  on 
this   subject. 

L"n<loubtedly  they  have  certainly  made 
great  strides,  but  in  regard  to  com- 
pletely overcoming  or  entirelv  eliminat- 
ing the  damage  to  railway  eipupment 
and  its  contents  by  any  kind  of  draft 
gear,  I  am  inclined  to  ihink  that  we  will 
have  to  be  satisfied  with  niiiiimizing  the 
trouble  rather  than  seeking  to  entirely 
climinale  i'.  which  l.iiur  I  believe  is 
impossible." 


FLA'r  CAR. 

nearly  twenty  years,  and  the  mechanical 
appliances  used  in  the  extensive  works 
have  grown  to  such  a  degree  of  perfec- 
tion that  all  materials  are  thoroughly  test- 
ed, and  run  free  from  flaws  common  in 
foundry  practice.  The  Barber  four-point 
bearing  steel  underframe  tlat  car.  of 
which  we  give  an  illustration,  is  a  new 
departure  in  car  and  truck  construction, 
and  a  large  luiniber  of  these  cars  have 
been  in  service  from  one  to  five  years, 
and  have  frequently  been  tested  as  high 
as  fifty  per  cent  over  capacity,  and  al! 
have  records  free  from  failure  or  derail- 
ment. The  wear  on  wheel  flanges  has 
been  reduced  to  a  minimum.  Truck  and 
body  bolsters  reduce  the  weight  and  elim- 
inate the  possibility  of  breakage  from 
load.  It  will  be  observed  that  the  trucks 
are  double  action  and  designed  for  the 
four-point  support.  It  is  known  as  the 
Barber  double  action  truck  and  there  is 
no  load  carried  on  the  center  plate 
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At  the  Birth  of  the  Brick  Arch 


During  a  discussion  at  a  meeting  of 
Traveling  Engineers  on  the  utility  and 
usefulness  of  the  brick  arch  as  an  aid  to 
combustion,   Angus   Sinclair  said : 

I  was  in  at  the  birth  of  the  brick  arch 
and  I  have  practically  seen  the  whole  of 
its  growth  and  development. 

When  I  first  went  into  the  locomotive 
department  the  railways  in  Great  Britain 
were  very  strictly  prohibited  from  causing 
any  smoke.  In  nearly  all  railway  bills — 
that  is,  the  same  as  you  have  charters — 
the  agreement  was  made  that  they  sliould 
cause  no  nuisance  nor  smoke  from  loco- 
motives. In  consequence  of  this  they 
burned  coke.  That  was  the  only  way  they 
knew  that  they  could  avoid  the  raising 
of  smoke.  However,  after  a  few  years 
experience  with  the  locomotives  and  coke 
burning  they  found  that  it  was  very  ex- 
pensive fuel,  and  some  of  the  roads  began 
to  experiment  with  bituminous  coal,  which 
is  all  the  coal  they  have  in  the  Britsli 
Isles. 

A  locomotive  superintendent  of  the 
Scottish  North  Eastern  named  Thomas 
Yarrow,  with  whom  I  first  went  into  the 
department,  began  experimenting  with  a 
brick  arch.  lie  had  a  mason  build  arches 
of  ordinary  brick.  He  would  make  a  few- 
runs  with  the  brick  arcli,  then  a  few  runs 
without  it ;  sometimes  with  coke  for  fuel 
and  mostly  with  coal. 

I  went  into  the  department  as  a  tele- 
graph clerk  originally,  and  was  selected 
to  keep  records  of  the  fuel  consumed  by 
engines  that  were  experimenting  with  the 
brick  arch,  so  that  I  was  in  with  the  work 
really  from  the  beginning.  We  ran  with 
the  brick  arch  and  coal,  making  a  few- 
trips  and  weighing  very  carefully  the  coal 
and  measuring  the  water.  Then  ran 
without  the  arch,  and,  as  far  as  my 
memory  serves  me  they  found  that  there 
was  a  saving  of  about  20  per  cent,  by 
using  the  brick  arch  from  what  tlierc  was 
when  they  used  the  plain  firebox.  Well, 
the  result  was  that  all  the  engines  on 
the  road  were  equipped  with  brick  arches 
and  the  same  thing  was  done  by  really 
nearly  all  the  railways  in  the  British  Isles. 

A  variety  of  smoke-preventing  devices 
were  tried,  quite  a  number  of  them 
worked  fairly  well,  but  finally  the  rail- 
ways settled  down  to  the  brick  arch  an<l 
some  means  of  admitting  air  above  the 
fire.  Those  who  are  familiar  with  loco- 
motive literature  regarding  railway  ap- 
pliances will  remember  that  Kinnear 
Clark,  the  famous  mechanical  engineer, 
had  a  good  deal  to  do  with  smoke  pre- 
vention. He  made  an  appliance  for  ad- 
mitting air  above  the  fire  which  is  well 
known  and  is  used  to  some  extent  in 
this  country  today. 

In  the  course  of  time  I  got  to  firin.c 
and  running  on  the  road  where  the  brick 
arch  was  first  applied  and  had  expcrirnoc 


with  llic  lirick  arch.  It  w-.-is  perfectly 
satisfactory  to  the  cnginenicn,  and  if  any- 
thing happened  to  the  arch  the  men  would 
no  more  think  of  running  without  it  than 
they  would  think  of  running  without  a 
firedoor.  A  great  deal  of  care  was  taken 
in  the  selection  of  brick  to  ascertain  that 
it  was  of  durable  quality.  In  my  time  it 
was  always  the  common  size  of  fire  brick 
that  was  used ;  but,  as  I  said,  there  was 
great  care  taken  in  the  selection. 

My  experience  in  this  country  when 
difficulty  with  the  fire-brick  was  ex- 
perienced was  that  they  used  very  in- 
ferior brick.  The  fire-brick  used  was  not 
adapted  for  the  great  heat  whicl?  the 
firebox  was  subjected  to,  and  hundreds  of 
failures  resulted  from  that  cause.     It  was 


priss  his  view  upon  it.  I  tonk  it  up  with 
him  and  found  that  Lauder's  objection  to 
the  brick  arch  was,  that  it  was  adding 
something  to  the  locomotive  that  was 
likely  to  go  wrong.  He  reasoned  this 
way :  "Every  additional  appliance  that  yu-.i 
put  on  your  locomotive  makes  an  addi- 
tional chance  of  failure  and  therefore  I 
have  no  use  for  the  brick  arch."  He 
finally  gave  in  and  said  he  was  not  above 
trying  anything  that  was  liable  to  improve 
the  working  of  the  locomotive  and  he 
would  try  it. 

He  had  «ngines  on  the  boat-train— 
from  Boston  to  Kail  River— absmt  the 
same  weight  of  train  every  day  at  the 
same  speed.  There  were  two  engines  cm- 
ployed  on  that  train  and  he  put  a  brick 
arch  into  the  firebox  of  one  and  he  was 
very    careful    to    see    that    he    got    the 
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not  because  there  w-as  any  real  objection 
to  the  brick  arch,  but  the  stuff  the  arch 
was  made  of.  When  I  came  to  this 
country  and  began  to  get  familiar  with 
the  methods  and  appliances,  I  was  very 
much  surprised  at  the  absence  of  the  brick 
arch,  because  I  was  familiar  with  its 
great  advantages  on  the  other  side,  where 
about  that  time  it  had  became  to  be  uni- 
versally used.  It  was  used  in  all  countries 
of  the  world  as  the  one  thing  that  was 
necessary  for  the  prevention  of  smoke  and 
for  increased  evaporation  of  the  coal — 
improved  combustion. 

•When  I  joined  the  Master  Mechanics' 
Association  in  1888.  the  first  year  I  was  a 
member  I  had  a  dispute  with  one  of  the 
members  of  that  organization  about  the 
brick  arch.  That  man  was  James  N. 
I-auder.  He  was  mechanical  superin- 
tendent of  the  Old  Colony  Railroad,  and 
a  power  in  the  Master  Mechanics'  .*\s- 
sociation.  Whatever  Lauder  said  was 
likely  to  go,  and  he  had  an  antipathy  to 
the  lirick  arch  and  never  hesilrit'-d  lo  c\- 


same  result  the  condition  was  calling  for. 
After  he  had  run  them  for  two  or  three 
months,  one  with  the  plain  firebox  and 
the  other  with  the  brick  arch,  he  decided 
that  there  was  a  saving  of  at  least  20  per 
cent,  in  fuel  with  the  use  of  the  brick 
arch,  and,  I  think,  this  was  the  bceinningj 
of  the  use  of  the  brick  arch  in  New- 
England.  Favor  to  the  ;  rch  hais  come 
slowly,  but  it  has  come.  1  have  been  an 
apostle  of  it  ever  since  I  came  here.  I 
have  never  lost  a  chance  of  talking  it.  in 
season  and  out  of  season,  and  I  think  it 
has  saved  railways  an  immense  amount 
of  money  if  it  could  be  calculated,  .ind 
more  than  that,  it  has  helped  to  keep  d<iw-it 
the  constant  demand  for  smoke  preven- 
tion, and  there  will  he  enough  of  it  in 
the  end. 

Steam  boilers  were  no  sooner  in  use 
when  the  public  began  to  say  that  they 
must  be  used  without  smoke.  That  is 
going  on  today  and  there  is  n  '  method 
of  helping  to  prevent  suinkc  so  elTccually 
as  I  he  brick  arch. 
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Electrical  Department 


Butte,  Anaconda  and  Pacific  Railway — 
2,400  Volts  Direct  Current  Elec- 
trification. 

The  electrifii-ation  of  tlic  Butte,  Ana- 
conda &  Pacilic  Railway  is  one  of  tlie 
large  installations  of  electrical  equipment 
for  steam  railroad  service  and  is  of  ex- 
ceptional interest  because  it  is  the  first 
in  this  country  where  direct  current  loco- 
motives operating  on  as  high  a  potential 
as  2,400  volts  will  be  employed. 

The  adoption  of  the  2,400-voIt  direct 
current  system  for  this  railway  was  de- 
termined after  a  comprehensive  study  of 
local  conditions  and   rer|uirenients.    Serv- 


smelters  at  Anacnnda.  together  with  all 
mine  supplies.  lumber,  etc.,  moving  in 
lioth  directions,  amounts  to  practically 
?,000,000  tons  of  frciglit  per  year.  Com- 
l)lete  freight  trains  weighing  3.400  tons 
are  made  up  of  fifty  loaded  steel  ore  cars 
and  will  be  handled  against  a  ruling 
grade  of  0.3  per  cent,  by  two  of  the  loco- 
motives coupled  together  and  operated 
as  a-  unit.  Only  one  locomotive  will  be 
used  for  making  up  trains  in  the  yards. 
The  initial  equipment  consists  of  seven- 
teen locomotives  of  the  0-4-4-0.  fifteen 
for  freiglit  and  two  for  passenger  service. 
Two    of    these    freicbt    locomotives    will 


The  locomotives  are  the  articulated 
doulile  truck  type  with  all  weight  on 
drivers.  Each  truck  is  built  up  of  heavy 
steel  castings.  The  side  frames  are  of  a 
truss  pattern  with  heavy  top  and  bottom 
members  and  pedestal  tie  bars. 

An  engineer's  compartment  is  provided 
at  either  end.  The  central  section  con- 
tains the  control  apparatus  with  all  parts 
and  circuits  carrying  2.400  volts  thor- 
oughly protected  from  accidental  contact. 

The  motors,  four  in  number,  are  the 
G.  E.  229A,  wound  for  1.200  volts  and 
insulated  for  2.400  volts.  It  is  therefore 
necessary  to  keep  the  motors  permanently 
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ice  consists  principally  of  hauling  long 
trains  of  copper  ore  over  heavy  mountain 
grades.  By  the  use  of  2,400  volts  un- 
usual economies  in  initial  expenditures 
were  possible  as  the  liigh  voltage  de- 
creases the  number  of  sub-stations  and 
amount  of  copper  wire  several  times  be- 
low  that   required   for  'itX)  volts. 

The  section  of  the  rwid  that  has  been 
equipped  lies  bctwrcen  I'.utte  and  .Xna- 
conda,  Mont.  It  comjirises  30  miles  of 
main  line  single  track  an!  numerous  sid- 
ings, yards  and  smelter  tracks,  aggre- 
gating a  total  of  about  90  miles  on  a 
single  track  basis.  The  haulage  of  cop- 
per   ore    fiom    the    I'utte    niirus    to    the 


haul  the  3.40O-t"n  tr.iuis  at  a  ma.xinmm 
speed  of  l.S  m.  p.  h.  against  the  ruling 
gradt'  and  at  21  m.  p.  h.  on  level  tangent 
track.  Tile  passenger  locomotives  are 
of  the  same  design  as  the  freight  locomo- 
tives except  they  are  geared  for  a  maxi- 
numi  speed  of  4,S  m.  p?  h.  on  level  track. 
A  schedule  of  eight  passcn.ger  trains  per 
day.  four  each  way.  is  maintained,  the 
average  train  being  composed  of  a  loco- 
motive and  three  standard  steam  road 
passenger  coaclu-'^.  All  the  locomotive 
equipment,  as  well  as  the  sub-station  ap- 
paratus and  overhead  line  material,  was 
designed  and  built  by  the  General  Elec- 
tric Company. 


connected  }n  pairs,  luit  each  pair  is  treated 
like  a  single  motor  and  for  speed  regula- 
tion arc  lirst  connected  in  scries  and  then 
in  jiarallel.  Tlie  motors  are  arranged  for 
forced  ventilation,  air  being  forced 
through  and  around  the  armature  and  the 
held  coils,  keeping  the  motors  at  a  uni- 
form temperature.  A  forged  pinion  is 
mounted  on  each  end  of  the  armature 
shaft  and  mcshe.s  into  a  corresponding 
gear  mounted  on  the  wheel  hub.  The 
gear  reduction  is  4.H4  on  the  freight  loco- 
motives and  3.2  on  the  passenger 
locomotives. 

The  control   equipment  on  tlie  locomo- 
tives  is   the   well-known   .Sprague-General 
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Electric  Type  M  multiple  unit  control, 
and  is  designed  to  operate  the  four  motors 
in  series  and  series-parallel.  The  pairs  of 
motors  with  their  respective  resistances 
are  all  connected  in  series  on  the  first  point 
of  the  controller.  The  resistance  is  varied 
through  nine  points  on  the  controller  and 
finally  short-circuited  on  the  tenth  or  run- 
ning point.  The  pairs  of  motors  are  then 
operated  similarly  in  series-parallel  and 
all  resistance  is  cut  out  on  the  nineteenth 
point,  which  is  the  full  speed  running 
point.  This  provides  a  control  with  ten 
steps  in  series  and  nine  steps  in  series- 
parallel. 

The     transition     between     series     and 
series-parallel  is  effected  without  opening 


Weight  per  axle 40,000  lbs. 

Wheels,    steel    tired 46  ins. 

Journals    6    ins.    x    13    ins. 

Gears,   forged  rims,  freight  loco- 
motives     87  teeth 

Gears,  forged  rims,  passenger  lo- 
comotives     80  teeth 

Pinions,    forged,    freight    locomo- 
tives     18  teeth 

Pinions,    forged,    passenger    loco- 
motives     25  teeth 

Tractive  effort   at  30  per   cent, 
coefficient    .48,000  lbs. 

Tractive     effort     at    one     hour 
rating   30.000  lbs. 

Tractive     effort     at     continuous 

rating    25.000  lbs. 


SECTION   VIEW  OF  THE  ELECTRIC    LOCOMOTU'E  FOR  THE  BUTTE,  AN.\COM).\ 
&  PACIFIC  RAILWAY. 


the  motor  circuit,  and  there  is  no  ap- 
preciable reduction  in  tractive  effort  dur- 
ing the  change.  The  smooth  transition 
between  control  points  permits  accelera- 
tion close  to  the  slipping  point  of  the 
wheels.  A  switch  is  provided  having, 
manually-operated  handles  for  cutting  out 
either  pair  of  motors,  so  that  the  loco- 
motive can  then  be  operated  with  one 
pair  of  motors  in  the  usual  way. 

Current  is  collected  by  overhead  trol- 
leys of  the  pantograph  type.  They  are 
pneumatically  operated  and  can  be  put 
into  service  from  either  engineer's  com- 
partment by  a  hand-operated  valve.  Each 
passenger  locomotive  is  equipped  with  two 
collectors,  and  each  freight  unit  with  one 
collector.  A  2,400  volt  insulated  bus  line 
connected  direct  to  the  pantographs  is  run 
along  the  center  on  the  roof  of  the  cab. 
The  bus  lines  are  connected  by  couplers 
between  the  two  units  of  the  freight  loco- 
motive, so  that  current  is  obtained  from 
both  collectors  or  from  a  single  collector. 
The  collectors  and  bus  lines  are  ade- 
quately guarded  by  railings. 

The  principal  data  and  dimensions  ap- 
plying   to    the    locomotives    are    the    fol- 
lowing : 
Length  inside  of  knuckles.  ..  .37  ft.  4  in«. 

Length  over  cab 31  ft. 

Height  over  cab 12  ft.  10  ins. 

Height  with  trolley  down.... 15  ft.  6  ins. 

Width   over   all 10  ft. 

Total  wheel  base 26  ft. 

Rigid  wheel  base 8  ft  8  in'; 

Track  gauge  4  ft.  S'A  ins. 

Total  weight   160,000  lbs. 


Micarta. 

A  new  material,  known  as  micarta,  to 
take  the  place  of  hard  fibre,  glass,  porce- 
lain, hard  rubber,  built-up  mica,  moulded 
compound,  etc.,  has  been  developed  and 
is  manufactured  by  the  Westinghouse 
Electric  &  Manufacturing  Co. 

It  is  of  tan-brown  color,  is  hard  and 
homogeneous  and  has  a  mechanical 
strength  about  50  per  cent,  greater  than 
hard  fibre.  It  can  readily  be  sawed, 
milled,  turned,  tapped,  threaded,  etc.  It 
is  not  brittle  and  will  not  warp,  expand 
or  shrink  with  age  or  exposure  to  the 
weather. 

One  of  the  two  grades  manufactured 
ki.own  as  Bakelite  micarta  will  stand  a 
temperature  of  300  degs.  Fahr.  continu- 
ously and  500  dcgs.  Fahr.  for  a  short 
period.  It  is  infusible  and  will  remain 
unaffected  by  heat  until  a  temperature 
sufficient  to  carbonize  it  is  reached.  It 
has  a  very  low  coefficient  of  expansion, 
being  approximately  .00002  per  degree 
Centigrade.  It  is  insoluble  in  practically 
all  ordinary  solvents  such  as  alcohol, 
benzine,  turpentine  and  weak  solutions  of 
licids  and  alkalis. 

The  wonderful  properties  of  this  mate- 
rial will  make  it  indispensable  in  the 
manufacture  of  electrical  apparatus,  for 
insulating  materials  are  required  that  will 
not  only  be  a  good  non-conductor  of  elec- 
tricity but  that  will  be  able  to  maintain 
this  high  insulation  although  subjected  to 
iiiuisturc.  heat,  etc.,  and  at  the  >anie  time 
be  mechanically  strong. 


Norfolk  &  Western  Railroad  Electrifi- 
cation. 

The  plans  for  the  electrification  of  this 
railriiad  call  for  the  handling  of  freight 
trains  only  over  the  electrified  section  of 
about  30  route  miles.  Very  heavy  coal 
business  is  hauled  over  grades  of  from 
1.5  to  2  per  cent.,  the  trains  averaging  in 
weight  3,250  tons.  At  present  three 
mallet  engines,  one  at  the  head  and  two 
pushing,  are  required  to  haul  these  trains 
at  a  speed  of  7'/i   m.   p.  h. 

Passenger  trains,  for  the  present,  or 
though  merchandise  freight  will  not  be 
handled  by  electricity.  By  use  of  electric 
locomotives  the  3,2S0-ton  trains  can  be 
operated  at  13  miles  per  hour  up  the 
heaviest  grades. 


Small  Motors, 
The  use  of  small  motors  of  less  than 
nne  horsepower  and  ranging  from  1/30 
b  p.  to  %  h.  p.  is  rapidly  increasing.  For 
example  the  Hamilton-Beach  Manufac- 
turing Company  have  put  20,000  of  these 
motors  out  in  drink  mixers.  Motors 
have  also  been  applied  to  portable  grind- 
ers for  machine  shops,  hair  and  shoe 
driers  and  fans.  The  diversified  applica- 
tions of  fractional  horse  power  motors 
have  produced  a  large  number  of  entirely 
new  electrical  devices,  among  which  is  a 
drier  made  especially  for  shoe-cleaning 
stands. 


Direct       Connected       Motor       Driven 
Planers. 

The  reversing  motor,  designed  so  that 
it  can  be  reversed  at  full  speed  at  ful! 
voltage  has  made  possible  the  direct  con- 
nected planer.  Although  the  idea  of  ap- 
plying reversing  motors  has  been  in  ex- 
istence for  eight  or  ten  years,  it  is  only 
recently  that  the  motor  has  been  perfected 
and  placed  on  the  market.  The  electric 
drive  for  planers  is  worthy  of  special 
study,  for  by  its  use  new  records  can  be 
olitaincd   in   machining  castings. 


Templates. 


If  more  railroad  companies  would  es- 
tablish, in  connection  with  their  me- 
chanical headquarters  a  place  where  tem- 
plates would  be  made  by  expert  work- 
men for  the  use  of  all  the  shops  in  the 
system,  it  would  be  the  best  pavini;  en- 
terprise wc  cini!d  C'lnceivc  Thi  tem- 
plates would  be  made  by  men  arcus- 
tomcd  to  accurate  working,  with  l''0(1 
ir.ftruments  of  precision  to  ktrp  the 
iiuasurcmcnts  cnrrcci  The  devolopment 
r.f  such  a  practice  would  secure  uniforni- 
itv  f'>r  nil  parts  that  were  ni.T<lc  to  the 
templates. 

A  template  making  depart mciK  could 
be  established  at  small  cost  and  its  use 
fulness  would  soon  be  domonstraicd.  not 
only  in  point  of  exactness  but  in  the  mat- 
ter  of  economy. 
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Items  of  Personal  Interest 


Mr.  W.  M.  Driggs  has  bet-ii  appointi.-d 
master  mechanic  on  tlic  Arkansas  &  Gulf, 
witli   office  at  Taark,  La. 

Mr.  T.  R.  McLcod  lias  Ijccn  appointed 
master  mcclianic  of  the  Central  Ontario, 
with  office  at  "rrenton.  ( )ul. 

Mr.  E.  M.  Lamljcrt  has  been  appointed 
master  mechanic  on  tiie  Gilmore  &  Pitts- 
burgh, at  Arnisti-ad.  Mont. 

Mr.  D.  O'l'rien  has  been  appointed  inas- 
ter  mechanic  of  the  Kansas  City  &  Mem- 
phis, with  office  at  Rogers.  Ark. 

.Mr.  S.  R.  Maiihlen  has  been  appointed 
master  mechanic  on  the  Illinois  Central, 
witli  office  at  Water  Valley,  Miss. 

Mr.  B.  Ferris  has  been  appointed  gen- 
eral foreman  on  the  Detroit,  Toledo  & 
Ironton.  with  office  at  Delray,  Mich. 

Mr.  J.  W.  Sasser  has  been  appointed 
master  mechanic  on  the  Tampa  North- 
ern, with  office  at  Jacksonville,  Ela. 

Mr.  W.  R.  Walsh  lias  been  appointed 
road  foreman  o{  engines  on  the  Michigan 
Central,  with  office  at  Detroit,  Mich. 

.Mr.  C).  !•'.  Wieseckel  has  been  appointed 
master  mechanic  at  the  Western  Mary- 
land, with  office  at  Ilagerstown,  Md. 

Mr.  C.  R.  .\sked  has  been  appointed 
master  mechanic  of  the  Greene  County 
railroad,  with  office  at   liostwick,  Ga. 

Mr.  R.  1"..  I'annin  has  been  appointed 
.general  foreman  on  the  Chicago  &  East- 
ern Illinois,  with  office  at   Danville.  111. 

Mr.  1..  \'.  (iartnier  has  been  appointed 
motive  power  inspector  on  the  I'laltimore 
&•  Ohio,  with  office  at   Rittsburgh,  Pa. 

Mr.  Edward  linglish  has  been  appoint- 
ed master  mechanic  on  the  Great  North- 
ern, witli  office  at  Grand  Forks,  N.  D. 

Mr.  J.  A.  Stewman  has  been  appointed 
master  mechanic  of  the  Lancaster  & 
Chester,  with  office  .at   Lancaster,  .S.  C.  ' 

Mr.  J.  W.  Walker  has  lieen  appointed 
general  foreman  on  the  Chica.co  S:  Xortli- 
western.   with   office  at   I'.elle   Plainc,  l;i. 

Mr.  William  .Austin  has  been  appointed 
master  inechanic  on  the  I.^irain,  Ashland 
^S:  .'Southern,  with  office  at   .Xshland,  Ohio. 

.Mr.  II.  r.  Koby  has  bi'en  appointed 
road  fnreiiian  of  engines  on  the  Bangor 
iV   .Xr.iosto.ik.   with  office  at   Bangor.   Me. 

.Mr.  W.  II.  Dyer  has  bec'ii  appointed 
master  nuclianic  on  the  fjeorgia  &: 
I'"Inrida,  with  headt|uarters  ;it  Douglas. 
C,a 

Mr.  M.  K.  r.arniini  has  bet  ii  ap|iointed 
■general  nnchanical  ins|iector  on  flic  Balti- 
ni'.re    &•    Ohio,    with    ..fflce    at    B;dtimore. 

Mrl. 

Mr.  l-'red  Judy  has  been  aiip'inited  road 
foreman  of  engines  on  the  M'jrgantown 
X-  Kingw. ).!(!.  with  otiice  at  Moiganliiwn, 
W  .   \a. 


.Mr.  W.  A.  Yan<la  lias  lieen  appointed 
machine  shop  foreman  on  the  Minneapolis 
&  St.  Louis,  with  office  at  Marshalltown, 
Iowa. 

Air.  Joseph  II.  Nasli  has  been  appointed 
superintendent  of  motive  power  on  the 
Illinois  Central,  witli  lieadquarters  at  Chi- 
cago, III. 

Mr.  F.  Schorndorfer  has  lieen  appointed 
general  foreman  on  the  Baltimore  &  Ohio 
Southwestern,  with  headquarters  at  Cliil- 
licothe,  Ohio. 

Mr.  F.  M.  Young  has  been  appointed 
general  foreman  on  the  New  Orleans, 
Mobile  &  Chicago,  with  headquarters  at 
Laurel,   Miss. 

Mr.  D.  A.  MacMillan  has  lieen  appoint- 
ed general  air  brake  inspector  on  the 
Northern  Pacific,  with  headquarters  at 
St.   Paul,   Minn. 

Mr.  S.  F.  Ilanchett  has  been  appointed 
road  foreman  of  ec|uipment  on  the  Chi- 
cago, Rock  Island  &  Pacific,  with  office 
at  Trenton.  Mo. 

Air.  F.  T.  Hyndman  has  been  appointed 
superintendent  of  motive  power  of  the 
Wheeling  &  Lake  Erie,  with  office  at 
Cleveland.   Ohio. 

Mr.  F.  M.  Roberts  has  been  appointed 
traveling  engineer  on  the  Minneapolis.  St. 
I'aul  &  Sault  Ste.  Marie,  with  office  at 
Wishek,  N.  Dak. 

Mr.  C.  E.  Segrest  has  been  appointed 
general  mechanical  inspector  on  the 
Louisville  &  Nashville,  with  headquarters 
at  Fargo.  N.  Dak. 

Mr.  E.  A.  Park  has  liecn  appointed  su- 
perintendent of  motive  power  and  engi- 
neer of  the  Peoria  S:  Pekin  L-nion,  with 
offices   at   Peoria.   III. 

Mr.  A.  Ileadley  has  been  appointed 
general  foreman  of  the  car  department  on 
the  Diiluth  X-  Imn  Kange.  with  office  at 
Two    llarb.Ts.    Minn. 

Mr.  W.  T.  I'.ryant  has  been  appointed 
road  foreman  of  engines  on  the  Rich- 
mond. l-"rederickshnrg  X-  Pofoniac.  with 
office  at  Richmond.  \  ;i. 

Mr.  J.  S.  Beyer  has  been  appointed 
master  mech.inic  of  tin-  Augusta  .South- 
ern, witli  office  .-if  Cli.irlrsti.n.  S.  C.  lie 
succeeds   Mr.   V..    loiller, 

Mr.  J.  Miller  has  luen  appointed  gen- 
eral foreman  of  the  li'iMnmiive  depart- 
ment "f  the  BiiruMde  sli.  ijis  of  the  Illi- 
nois  Centr.il   af    (bic.ig,.. 

Mr.  R  H.  l-linii  has  been  appointed 
general  foretnaii  nf  (he  I.ouisxille  division 
on  the  l'eniis\lvania  lines  West,  with 
headquarters  at   Louisville.   K\. 

Mr.  J.  E.  Osmer  has  been  .appointed  su- 
perintendent of  nil  •live  iHiwer  anil  master 


car  builder  on  the  Alanistique  &  Lake  Su- 
perior, with  office  at  Owosso,  Mich. 

Mr.  Frank  Buchanan  has  been  appoint- 
ed traveling  engineer  on  the  Chicago.  Mil- 
waukee &  St.  Paul  (Puget  Sound  Lines). 
with   headquarters   at   Seattle,   Wash. 

Mr.  F.  Ritner  has  been  appointed  mas- 
ter mechanic  of  the  Cincinnati,  George- 
town &  Portsmouth,  with  office  at  Cin- 
cinnati. Ohio.  He  succeeds  Mr.  George 
Conrad. 

Mr.  C.  M.  Starke,  formerly  master  me- 
chanic on  the  Illinois  Central  at  Water 
\'alley,  Miss.,  has  been  transferred  to  a 
similar  position  on  the  same  road  at  Mc- 
Comb,   Miss. 

Mr.  George  W.  Robb,  formerly  master 
mechanic  on  the  Grand  Trunk  Pacific  at 
Prince  Rupert.  B.  C.  has  been  transferred 
to  a  similar  position  on  the  same  road  at 
Transcona,  Alan. 

Air.  A.  G.  Armstrong  has  lieen  ap- 
pointed master  mechanic  of  the  Atchi- 
son. Topeka  &  Santa  Fe  Coast  Lines, 
with  office  at  Needles.  Cal.  He  succeeds 
Air.    N.    P.   Cheney. 

Air  J.  E.  Murphy,  formerly  general 
foreman  on  the  Chicago.  Burlington  & 
Quincy,  at  AlcCook,  Neb.,  has  been  trans- 
ferred to  a  similar  ]iosition  on  tlie  same 
road   at   Sheridan,   Wyo. 

Air.  F.  W.  Wilson,  formerly  road  fore- 
man of  ei|uipnient  on  the  Chicago.  Rock 
Island  &  Pacific  at  Cedar  Rapids,  la.,  has 
been  transferred  to  a  similar  position  on 
the  same  road  at  Manly.  la. 

Air.  II.  W.  Joyce,  formerly  roundhouse 
foreman  on  the  Union  Pacific  at  Sharon 
Springs,  lias  been  appointed  master  me- 
chanic on  the  Peoria  and  Pekin  &  t'ni.m 
railroail.  with  office  at   Peoria,  111. 

Air.  W.  .\.  Harlan  has  been  appointed 
oil  burning  inspector  on  the  Southern  Pa- 
cific at  Oakland  Pier.  Cal..  and  Air.  J.  W. 
\\'ard  h;is  been  appointed  to  a  similar 
position  on  the  same  road  at  I'Mrfland. 
Ore. 

Air.  R.  l'>.  Salmons  has  been  appointed 
masfer  mechanic  of  the  Cincinnati  term- 
inals .ind  Kentucky  division  of  the  Louis- 
\ille  X-  Xa^hville.  with  offices  at  Coving- 
ton, Ky.  lie  succeeds  Air.  W.  II.  Dun- 
l.ip.   resigned. 

Air.  H.  H.  Stephens  has  been  appointed 
masli-r  mechanic  on  the  .Atchis.iu.  To- 
peka &  Santa  I'e.  at  Wellington.  Kan. 
He  succeeds  Mr.  II.  Schaefer.  who  has 
1  ren  tr.uisfcrred  to  a  similar  positi.m  on 
ihe   same   road,   at   Clovis.   N.    M. 

Air.  C.  D.  Porter,  formerly  assistant 
master  mechanic  on  the  Pennsylvania  at 
Pittsburgh.  Pa.,  has  been  appointed  assist- 
ant  to  the  general   ■^rperiiitendeiit   of  mo- 
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live  power  at  Altoona,  Pa.  Mr.  F.  L. 
Robbins  succeeds  Mr.  Porter  at  Pitts- 
burgh. 

Mr.  \V.  E.  Jenkinson  has  been  appoint- 
ed railroad  representative  for  S.  F.  Bow- 
ser &  Co.,  covering  the  territory  vacated 
by  Mr.  E.  F.  G.  Meisinger.  In  addition 
he  will  take  over  the  Southwestern  and 
Pacific  Coast  territory.  He  will  cover  the 
States  from  Texas  to  Oregon. 

^Ir.  H.  Montgomery  has  resigned  as 
superintendent  of  motive  power  and 
equipment  of  the  Bangor  &  Aroostook, 
and  the  position  has  been  abolished,  and 
Mr.  R.  Q.  Prendergast  has  been  appoint- 
ed mechanical  superintendent,  with  head- 
quarters at  Milo  Junction.  Me. 

Mr.  A.  T.  Shortt,  formerly  master 
mechanic  of  the  Alberta  division  of  the 
Canadian  Pacific  at  Calgary,  Alta.,  has 
been  appointed  superintendent  of  the  Og- 
den  shops,  Calgary,  and  Mr.  G.  N. 
Whiteley,  formerly  district  master  me- 
chanic at  Moose  Jaw,  Sask.,  succeeds  Mr. 
Shortt   at   Calgary. 

Mr.  P.  D.  Dunlop,  formerly  mechanical 
superintendent  of  the  Gulf,  Colorado  & 
Santa  Fe,  has  been  appointed  general 
superintendent  of  motive  power  of  the 
St.  Louis  &  San  Francisco,  with  offices 
at  Springfield,  Mo.  He  succeeds  Mr. 
G.  A.  Hancock,  who  has  resigned  on  ac- 
count  of   failing  health. 

Mr.  G.  O.  Huckett  has  been  appointed 
master  mechanic  on  the  Chicago,  Burling- 
ton &  Quincy,  with  office  at  Sterling.  Colo. 
Mr.  C.  A.  Henry  has  been  appointed  shop 
superintendent  on  the  same  road  at  West 
Burlington,  la.,  and  W.  A.  Barnes  has 
been  appointed  road  foreman  of  locomo- 
tives on  the  same  road,  with  office  at 
Ottumwa,  la. 

ilr.  W.  H.  Scribner  has  been  appointed 
supervisor  of  mechanical  examinations  of 
the  Lake  Shore,  the  Dunkirk.  Allegheny 
Valley  &  Pittsburgh,  the  Chicago,  Indiana 
&  Southern,  and  the  Indiana  Harbor 
Belt,  with  offices  at  Cleveland,  Ohio.  He 
has  charge  of  the  examination  of  firemen 
for  promotion,  also  general  instruction  of 
locomotive  firemen. 

Mr.  W.  H.  Maddocks,  assistant  superin- 
tendent of  motive  power  on  the  Missouri. 
Kansas  &  Texas,  at  Denison,  Tex.,  has 
been  transferred  to  Parsons,  Kan.,  and 
Mr.  J.  Malsed.  master  mechanic  on  the 
same  road  at  McAlestcr.  Okla..  has  been 
transferred  to  Muskogee,  Okla.,  and  Mr. 
J  H.  Henley,  road  foreman  of  engines  mi 
the  same  road  at  Mc.AIester.  has  liocn 
transferred  to   Muskogee. 

Mr.  C.  B.  Daily  has  been  appointed 
master  mechanic  on  the  Chicago,  Rock 
Island  &  Pacific,  with  office  at  Cedar 
Rapids.  la.  He  succeeds  Mr.  F.  W.  Wil- 
liams, who  has  been  transferred  to  Manly, 
la.,  and  Mr.  P.  Linthicum  succeeds  Mr. 
Daily  as  assistant  superintendent  of  the 
Silvis  shops,  and  Mr.  O.  S.  Beyer.  Jr.. 
succeeds  Mr.  Linthicum  as  general  fore- 
man of  the  shops  at  Horton.  Kan. 


Officers  of  General  Foremen's  Asso- 
ciation. 
M  the  aniuial  convention  of  the  Inter- 
national Railway  General  Foremen's  .As- 
sociation, the  proceedings  of  which  are 
el.scwhere  reported  in  our  columns,  the 
election    of    officers    resulted    as    follows : 


\V.    \V.    .SCO!  1. 
President.   General   Foremen's  .Association. 

For  president,  Mr.  W.  W.  Scott,  general 
foreman,  Delaware,  Lackawanna  &  West- 
ern R.  R,.  Buffalo,  New  York ;  first  vice- 
pnsidcnt.  Mr.  T.  F.  Griffin,  general  fore- 
man, Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.,  Indianapolis,  Indiana;  second 
vice-president.  Mr.  L.  A.  Xorth.  shop 
superintendent.    Illinois   roniral    Rv  .   Chi- 


cago. Illinois;  third  vice-president.  Mr. 
\\  m.  Smith,  assistant  general  fireman. 
Delaware  &  Hudson  Company.  Watcrvliet, 
Xew  York;  fourth  vice-president.  Mr.  W. 
r.  (">ale.  machine  shop  f.^reman.  (.'Iiicago 
,S:  Xorth  Western  Ry..  Chicau^i.  Illinois, 
and  secretary  and  treasurer.  Mr.  Wm. 
Hall,  general   foreman.   Giicai,M  &   Xorth 


Western  Ry.,  VVinona,  Minnesota.  Mem- 
ber; of  the  executive  committee  for  the 
ensuing  year  arc  Mr.  C.  L.  Dickert.  Cen- 
tral of  Georgia  Railway;  Mr.  J.  F.  Shcafe, 
Illinois  Central  Ry. ;  Mr.  W,  G.  Rycr, 
N'ashville,  Chattanooga  &  St.  Louis  Ry. ; 
■Mr.  G.  It.  Logan,  Chicago  &■  North  West- 
ern Ry.,  and  Mr.  C.  M.  N'cwman,  Atlantic 
C.iast  Line  R.  R. 


Committees  of  the   Master   Mechanic's 
Association. 
Subjects    for    reports    and    committees 
selected  for  the  1914  convention : 

STANniNG    COMMITTEES. 

1.  Revision  of  Standards  and  Recom- 
mended Practice.  —  W.  E.  Dunham 
(chairman),  Supt.  M.  P.  &•  M.,  C.  &  N. 
W.  Railway,  Winona.  Minn. ;  R.  B.  Ken- 
<lig,  C.  M.  E.,  N.  Y.  C.  Lines.  New  York 
City;  M.  H.  Haig,  M.  E..  A.  T.  &  S.  F. 
Railway.  Topeka,  Kan. ;  A.  G.  Trumbull, 
.\I.  S.,  Erie  R.  R.,  Jersey  City,  N.  J.; 
C  D.  Young,  Engr.  Tests,  Penna.  R.  R., 
.Mtoona,  Pa. 

2.  Mechanical  Stokers. — A.  Kearney 
(chairman),  A.  S.  M.  P.,  N.  &  W.  Rail- 
way, Roanoke,  Va. ;  M.  A.  Kinney.  S.  M. 
P.,  Hocking  Valley  Railway,  Columbus, 
Ohio;  J.  H.  Tinker.  S.  M.  P.,  Chicago  & 
Eastern  Illinois  Railroad,  Danville.  III.; 
J.  B.  Thomas,  S.  M.  P..  Northern  Central 
Railway,  Williamsport.  Pa.;  J.  T.  Car- 
roll. A.  G.  S.  M.  P.,  Baltimore  &  Ohio 
Railroad.  Baltimore.  Md. 

SPECIAL    COMMITTEES. 

3.  Safety  Appliances. — D.  R.  MacBain 
(chairman),  S.  M.  P..  L.  S.  &  M.  S.  Rail- 
way. Cleveland,  Ohio ;  M.  K.  Barnum. 
general  mechanical  inspector.  Baltimore 
&  Ohio  Railroad.  Baltimore.  Md;  C.  B. 
Voung.  engineer  tests.  Pennsylvania 
Railroad.  .\Itoona.  Pa. 

4.  Design.  Construction  and  Inspection 
of  Locomotive  Boilers. — T.  W.  Demarest 
(chairman),  S.  M.  P..  Pennsylvania 
Lines,  Ft.  Wayne.  Ind. ;  F.  H.  Clark, 
(;.  S.  M.  P.,  Baltimore  &  Ohio  Railroad, 
Baltimore.  Md. ;  Willard  Kells,  A.  G.  S. 
M.  P..  .\.  C.  L.  Railroad.  Wilmington, 
X.  C. ;  F.  W.  Pratt.  A.  S.  M.  P..  C.  & 
X  W.  Railway.  Chicago.  III.;  P.  P.  Mirtz. 
M.  E..  L.  S.  &  M.  S.  Railway.  Cleveland, 
('bin;  E.  S.  Fitzsimmons,  M.  S..  Erie 
Railroad.  Cleveland.  Ohio;  J.  Snowden 
i'.ell.  New  York  City. 

5.  Locomotive  Headlights.  —  D  F. 
("rawford  (chairman).  G.  S.  M.  P.  Pcnn- 
■^xlvania  Lines.  Pittsburgh,  Pa.;  .\.  R. 
.\yers.  G.  M.  E.,  L.  S.  &  M.  S.  Railway, 
ciiicigo.  III.;  C.  H.  Rae.  G.  M.  M..  L  S: 
X'.  Railway.  Louisville.  Ky. ;  F.  A.  Ta- 
rcy.  G.  S.  M.  P..  C-  R.  &•  Q.  R.iilroad. 
Chicago.  III.;  H.  T.  Bentley.  P.  A.  S.  M. 
P..  C.  &  N.  W.  Railway.  Chicago.  III.; 
M.  K.  Barnum,  G.  M.  I..  B,illim..re  & 
(  >liio  Railroad.  Baltimore.  Md. ;  Henry 
Bartlctt.  G.  M.  S..  B.  S:  M.  Railroad. 
Boston.  Mass. 
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6.  Standardization  of  Tinware.— M.  D. 
Franey  (chairman),  M.  M..  L.  S.  &  M.  S. 
Railway,  Elkhart,  Ind. ;  J.  C.  Mengel, 
M.  M.,  Pennsylvania  Railroad,  Altoona, 
Pa.;  W.  C.  Hayes,  S.  L.  O..  Eric  Rail- 
road, New  York  City;  J.  A.  Carney, 
S.  S.,  C.  B.  &  Q.  Railroad,  .\urora.  111.; 
S.  L.  Bean,  M.  S„  A.  T,  &  S.  F.  Railway, 
Los  Angeles,  Cal. 

7.  Use  of  Special  Alloy  and  Heat 
Treated  Steel  in  Locomotive  Construc- 
tion.—A.  R.  Avers  (chairman).  G.  M.  E,. 
L.  S.  &  M.  S.  Railway,  Chicago,  111. ;  \V. 
F.  Kiesel,  Jr.,  A.  M.  E..  Pennsylvania 
Railroad.  Altoona,  Pa.;  F.  O.  Bunnell, 
Engr.  Tests,  C.  R.  I.  &  P.  Railway,  Chi- 
cago, 111.;  F.  I.  Cole.  C,  C.  E.,  American 
Locomotive  Co.,  Schenectady,  N.  Y. ;  S. 
M.  Vauclain.  vice-president,  Baldwin 
Locomotive  Works,  Philadelphia,  Pa.; 
J.  C.  Little.  M.  E.,  C.  &  N.  W.  Railway. 
Chicago,  111.;  M.  F.  Cox,  M.  E,,  L.  &  X. 
Railroad.  Louisville.  Ky. 

8.  Smoke  Prevention.— E.  W.  Pratt 
(chairman).  A.  S.  M.  P..  C.  &  N.  W^ 
Railway,  Chicago.  111.:  J.  F.  DeVoy,  A. 
S.  M.  P.,  C.  M.  &  St.  P.  Railway,  W. 
Milwaukee,  Wis. ;  W.  C.  Hayes,  S.  L.  O., 
Erie  Railroad,  New  York  City;  T.  R. 
Cook,  A.  E.  M.  P.,  Pennsylvania  Lines, 
Pittsburgh,  Pa.:  Jos.  Chidley,  A.  S.  M. 
P.,  L.  S.  &  M.  S.  Railway,  Cleveland. 
Ohio;  A.  G.  Kantmann.  S.  M..  N.  C.  & 
St.  L.  Railway,  Nashville,  Tenn.;  W.  J. 
Tollerton,  G.  M.  S..  C.  R.  I.  &  P.  Rail- 
way, Chicago,  111. 

9.  Revision  of  Standard  Efficiency 
Tests  of  Locomotive?.— C.  D.  Young 
(chairman),  Engr.  Tests.  Pennsylvania 
Railroad,  Altoona.  Pa.;  W.  H.  Flynn. 
S  M.  P..  Michigan  Central  Railroad,  De- 
troit. Mich.;  Prof.  L.  E.  Endsley,  Purdue 
University,  Lafayette.  Ind.;  Prof.  E.  C. 
Schmidt.  University  of  Illinois,  Urbana. 
111.;  J.  A.  Pilchcr.  M.  E..  N.  &  W.  Rail- 
way. Roanoke.  Va. 

10.  Revision  of  Air  Brake  and  Train 
Signal  Instructions.  —  R.  B.  Kendig 
(chairman).  C.  M.  E..  N.  Y.  C.  Lines. 
New  York  City;  R.  K.  Reading,  S.  M.  P. 
Pennsvlvania  Railroad.  .Mtoona.  Pa.:  B. 
P.  Flory.  S.  M.  P..  N.  Y.  O.  S:  W.  Rail- 
way. Middletown.  X.  Y. :  L.  B.  Strceter. 
Air  Brake  Inspector.  111.  Cent.  Railroad, 
Chicago,  111.:  A.  J.  Cola.  M.  M.  C.  B.  & 
Q.  Railroad,  Chicago,  111.:  T.  1.,  Burton. 
Wcstinghou-c  Air  Brake  ('■•>..  Wilnicr- 
ding.  Pa.:  W.  J.  Ilartman.  Air  Brake  In- 
stitute. C.  R.  I.  &  P.  Railway.  Chicago. 
111. 

11,  Superheater  Locomolivis.  J.  T. 
Wallis  (chairman),  G.  S.  M.  P..  Penn- 
svlvania Railroad.  .Mtnona,  I'.i. :  C.  H. 
H'.gan.  A.  S.  M.  P..  N.  Y.  C.  &  H.  R. 
Railroad.  Alhany.  N.  Y. ;  K  W.  Bell. 
G.  S.  M.  P..  111.  Cent,  Railroa-!,  Chicago. 
Ill  :  T.  Roope.  S.  M.  P.  C.  R.  >V  Q.  Rail- 
rr.ad.  Lincoln.  Nel.. ;  W.  J.  Trllerton, 
G  M,  S..  C,  R,  1,  S:  P.  Railway.  Chicago. 
Ill,:    II,    H.    \'aughan.    assistant   to   vice- 


president  Canadian  Pacific  Railway, 
Montreal,   Can.;   J.    R.   Gould,   S.    M.    P., 

C.  &  O.  Railway.  Richmond.  Va. 
12.  Train      Resistance      and      Tonnage 

Rating.— P.  F.  Smith,  Jr.  (chairman),  S. 
M.  P..  Pennsylvania  Lines,  Toledo,  Ohio; 
W.  E.  Dunham.  Supt.  M.  P.  &  M.,  C.  & 
X.  W.  Railway.  Winona.  Minn.;  E.  J. 
Searles,  S.  M.  P.,  B.  &  O.  Railroad,  Pitts- 
burgh, Pa.;  H.  C.  Manchester,  S.  M.  P., 

D.  L.  &  W.  Railroad.  Scranton,   Pa.;   C. 

E.  Chambers,  S.  M.  P..  C.  R.  R.  of  N.  J., 
Jersey  City,  N.  J. ;  J.  H.  Manning,  S.  M. 
P.  d'.  &  H.  Co.,  Albany.  N.  Y. ;  Frank 
Zeleny,  Engr.  Tests,  C,  B.  &  Q.  R.  R., 
Aurora,  111. 

13.  Statistics.— T.  J.  Burns,  A.  S.  M. 
P.,  Mich.  Cent.  Railroad,  Detroit,  Mich.; 
John  Purcell,  assistant  to  vice-president, 
A  T.  &  S.  F.  Railway,  Chicago,  III;  O. 
C.  Wright,  A.  E.  M.  P.,  Pennsylvania 
Lines,  Pittsburgh.  Pa.:  W.  H.  Winter- 
rowd.  M.  E.,  Can.  Pac.  Railway,  Mon- 
treal, Can.;  O.  C.  Cromwell,  M.  E.,  Bal- 
timore &  Ohio  Railroad,  Baltimore,  Md. ; 
E.  M.  Rhett,  electrical  engineer,  C.  of  Ga. 
Railway,  Savannah.  Ga. ;  C.  A.  Brandt. 
M.  E.,"C.  C.  C,  &  St,  I.,  Railway,  Beech 
Grove.  Ind. 

14.  Fuel  Economy,  —  Wm.  Schlafge 
(chairman),  G.  M.  S..  Erie  Railroad. 
New  York  City:  W.  H.  Fetner,  M.  M., 
Cent,  of  Ga.  Ry..  Macon,  Ga. ;  D.  M. 
Perrine,  S.  M.  P..  Pennsylvania  Railroad, 
New  York  City;  G.  A.  Hancock,  G.  S.  M. 
P.,  St.  L.  &  S.  F.  Railroad,  Springfield, 
Mo. ;  Robt.  Quayle,  S.  M.  P.,  C.  &  N.  W. 
Railway,  Chicago,  111.:  S.  G.  Thomson. 
S.  M.  P.  &•  R.  E.,  Phila.  &  Reading  Rail- 
road, Reading,  Pa. :  D.  J.  Redding,  A.  S. 
M.  P.,  P.  &  L.  E.  Railroad,  McKees 
Rocks,  Pa. 

15.  Subjects.— A.  W,  Gibbs  (chair- 
man), C.  M.  E..  Pennsylvania  Railroad, 
Philadelphia,  Pa.:  C.  F.  Giles,  S.  M.,  L. 
&■  N.  Railroad.  Louisville.  Ky. ;  C.  E. 
Fuller.  A.  G,  .\1,,  rni..n  Pac,  Railroad. 
Omaha,   Neb. 

16.  Arrangements,  —  D,  R.  MacBain 
(chairman),  L,  S,  iV  M.  S.  Railway, 
Cleveland,  Ohio;  M.  K,  Barnum,  G.  M. 
I,.  B.  &  O.  Railroad.  ILdtimorc,  Md, ;  B, 
.\.  Hegeman,  Jr..  vice-president.  U.  S. 
Metal  S:  Maim  fact  urinK  ("....  Xi'w  York 
Citv. 


Howard  Elliott,  President,  New  York, 
New   Haven   &   Hartford  Railroad. 

One  of  the  most  important  railroad  of- 
ficial changes  lately  made  was  the  election 
of  Mr.  Howard  Elliott  to  be  president  of 
New  York,  New  Haven  &  Hartford  Rail- 
road in  place  of  Mr.  ^lellen,  resigned. 
Mr.  Elliott,  who  is  of  Scots  ancestry,  was 
born  in  New  York  in  1860.  He  graduated 
from  Harvard  University  in  1881  and  en- 
tered railroad  service  in  the  engineering 
department  of  the  Chicago,  Burlington  & 
Quincy,  which  he  worked  in  for  about 
one  year.  Then  he  went  into  the  traffic 
department  of  the  St.  Louis,  Keokuk  & 
Northwestern  Railroad,  where  he  rose  to 
be  general  freight  and  passenger  agent. 
Then  he  was  auditor  and  assistant  treas- 
urer of  the  Burlington  &  Kansas  City 
lines,  where  he  rose  to  be  general  man- 
ager. Next  mile  post  of  his  career  notes 
that  he  was  vice-president  of  the  Chi- 
cago, Burlington  &  Quincy,  which  posi- 
tion he  left  in  1903  to  be  president  of  the 
Northern  Pacific  Railway,  and  has  just 
consented  to  become  president  of  a  rail- 
road system  with  about  4,500  miles  of 
track.  2,500  locomotives  and  70,000  cars. 


Jerome  -  Edwards      Metallic      Packing 
Company. 

Mr.  George  C.  Jerome,  formerly  of 
Jerome  Metallic  Packing  Company,  has 
consolidated  the  interests  of  the  Jerome 
company  with  those  of  the  D.  H.  C.  Co. 
and  Nathaniel  Huggins— owners  of  the 
Edwards  and  Wisch  patents,  pertaining 
to  and  particularly  designed  for  piston 
rods  and  valve  stems  of  high  pressure 
and  superheat  locomotives.  The  firm 
will  hereafter  be  known  as  the  Jerome- 
Edwards  Metallic  Packing  Company,  with 
main  offices,  as  heretofore,  in  the  Rail- 
way Exchange  Building,  Chicago.  The 
company  will  specialize  in  the  manufac- 
ture and  sale  of  metallic  packing  for  all 
classes  of  locomotives,  as  well  as  babbitt 
metals  made  to  requirements  or  specifi- 
cations. 


iN'mvint'Ai.  iwrizRS. 

1.  "Dimensions  for  I-'lange  and  Screw 
Couplings  for  Injectors."  by  Mr.  O.  M. 
Foster,  M.  M..  L,  S,  &  M,  S,  Railway, 
Collinwood.  Ohio. 

2.  "Motors  for  Railway  Shops,"  by  Mr. 
B  F.  Kuhn,  A.  M.  M,,  1.,  S.  &  M.  S.  Ry.. 
Collinwood,  Ohio. 

3.  "Review  of  the  V.ork  Done  by  Other 
Mechanical  Organiz:ilioiis."  by  Dr.  .'Xngus 
Sinclair. 

These  commiltees  will  all  make  special 
reports  at  the  niectintr  of  the  association 
next  year,  and  an  uimsually  interesting 
convention   may   be   anlicipated. 


Obituary. 

I,.    C.    N<'11I.E. 

The  many  friends  in  railway  and  busi- 
ness circles  of  Mr.  I„  C.  Noble,  vice- 
president  of  the  Pittsburgh  Spring  & 
Steel  Company,  will  be  pained  to  learn 
of  his  death  at  his  home  in  Evanston,  111., 
on  Saturday,  July  19,  after  a  short  ill- 
ness. Mr.  Noble  w-as  for  many  years 
superintendent  of  motive  power  of  the 
Houston  &  Texas  Central  Railroad,  prior 
to  1890.  In  that  year  he  became  asso- 
ciated witli  the  A.  French  Spring  Com- 
pany as  Western  manager  of  sales.  In 
1902  be  resigned  to  become  vice-president 
of  the  Pittsburgh  Spring  &  Steel  Com- 
pany, with  offices  in  Chicago,  which  po- 
sition  be   held   at  the  time  of  his   death. 
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DIXONS 

GRAPHITE, 
AIR  BRAKE 
TRIPLE  VALVE 

GREASE 


This  mixture  of  the  best 
graphite  and  the  best 
grease  has  two  great  ad- 
vantages over  all  other 
air  brake  lubricants  : — it 
is  practically  not  af- 
fected by  heat  or  cold ; 
and  the  graphite  forms 
on  the  wearing  surfaces 
a  permanent,  glossy  ve- 
neer tiiat  almost  does 
away  with  friction 
What  are  the  results? 


Ask  for  Book- 
let No.  69— 
"Graphite 
Products  For 
The  Railroad." 


The  triples  are  always 
extremely  sensitive.  Un- 
desirable quick  action  is 
less  likely  to  occur. 
Packing  rings  won't 
stick.  Angle  cocks  al- 
ways work  freely.  Brake 
cylinders  are  always  in 
perfect  condition.  En- 
gineer's valves  are  al- 
ways easy  to  operate — 
never  rust.  In  fact,  the 
whole  brake  system  ia 
improved. 


Made  in  Jersey  City,  N.  J.,  by 

Joseph  Dixon 
Crucible  Co. 


RAILROAD  NOTES. 

The  Norfolk  &  Western  is  said  to  be  in 
tlie  market  for  10  locomotives. 


The  Union  R.  R.  has  ordered  296  50- 
ton  gondolas  from  the  Pressed  Steel  Car 
Co. 


The  Chicago  &  Eastern  Illinois  has  re- 
ceived permission  from  the  court  to  buy 
4  locomotives. 


The  San  .\ntonio  &•  .Aransas  Pass,  it  is 
said,  will  soon  be  in  the  niaiket  lor  about 
10  locomotives. 


Tlie  Great  Northern,  it  is  reported,  has 
ordered  1.000  coal  cars  from  the  Ameri- 
can Car  &  Foundry  Co. 


The  Intercolonial  Railway,  it  is  re- 
ported, has  ordered  1,050  box  cars  and 
225  various  freight  cars. 


The  Virginia  &  Southwestern  has 
ordered  three  locomotives  from  the 
Baldwin    Locomotive    Works. 


The  Interurban  is  in  the  market  for  10 
60.000-lbs.  capacity  box  cars  and  25  80,000- 
Ibs.  capacity  box  cars. 


The  Southern  Pacific  is  said  to  be  con- 
templating the  building  of  a  roundhouse 
and  shops  at  Springfield,  Ore. 


The  Indiana  Harbor  Belt  has  ordered 
8  six-wheel  switching  locomotives  from 
the  Baldwin  Locomotive  Works. 


The  Boston  &  Albany  has  ordered  6 
Pacific  locomotives  and  14  mikado  loco- 
motives from  the  American  Locomotive 
Co. 

The  Southern  has  ordered  IS  mikado 
locomotives  and  10  Pacific  type  locomo- 
tives from  the  Baldwin  Locomotive 
Works. 

The  Bessemer  &  Lake  Erie  car  and  re- 
pair shops  at  Greenville,  Pa.,  will  be  re- 
built at  an  expenditure  of  approximately 
$400,000. 


The  Pennsylvania  has  awarded  a  con- 
tract to  tlie  McCIintic-Marshall  Construc- 
tion Co.  for  1.200  tons  of  structural  steel 
for  track  elevation  work. 


The  Southern  has  ordered  25.000  to 
.30.000  tons  of  rails,  of  which  it  i?  under- 
stood about  18,000  will  be  rolled  at 
Fnsley,  Ala.,  and  the  rest  at  Sparrows 
Point.  Md. 

The  Boston  &  Albany  is  making  in- 
quiries for  40  all-steel  coaches.  4  all-steel 
postal   cars.   4   all-steel   combination    pas- 


senger and   baggage  cars  and  2  all-steel 
dining  cars. 

.\  contract  has  been  given  to  Henry 
Post,  Woodstock,  N.  B.,  at  $100,000  by 
the  Canadian  Pacific,  it  is  reported,  for 
putting  up  new  concrete  and  steel  shops 
at  McAdam  Junction,  N.  B. 


The  Chicago,  Milwaukee  &  St.  Paul  is 
erecting  a  building,  comprising  an  oil 
house,  boiler  house,  engine  house  and 
tool  room  addition  at  Minneapolis,  Minn., 
at  a  total  expenditure  of  $40,000. 


The  Chicago,  Burlington  &  Quincy  has 
ordered  one  rotary  snow  plow,  with  12 
ft.  cut  scoop  wheel,  18  x  26  in.  cylinders, 
and  driving  wheels  33  ins.  in  diameter, 
from  the  .American  Locomotive  Co. 


The  Seaboard  Air  Line  is  said  to  have 
ordered  100  tons  of  bridge  steel  from  the 
Virginia  Bridge  &  Iron  Works,  Roanoke. 
Va.,  and  also  250  tons  of  steel  for  tum- 
tebles  and  bridges  from  the  Fort  Pitt 
Bridge  Works,  Pittsburgh,  Pa. 


The  Chilean  State  Rys.  are  said  to  be 
ready  to  negotiate  the  purchase  of  100 
locomotives,  of  which  80  will  be  broad 
gage  and  20  narrow  gage.  The  former 
will  include  20  engines  for  passenger 
service,  50  for  freight  service  and  10 
switching  locomotives. 


The  Canadian  Pacific,  it  is  reported, 
has  awarded  a  contract  to  the  J.  S.  Met- 
calfe Co.,  Ltd..  Montreal,  Que.,  and  work 
is  to  be  started  at  once,  putting  up  sta- 
tions and  other  structures  on  the  new  line 
between  Glen  Tay  Junction,  Ont..  and 
Agincourt,  which  are  183  miles  apart. 


The  general  contract  for  the  new  ma- 
chine shop  and  roundhouse  for  the 
Canadian  Pacific  at  Mc.\dam  Junction 
has  been  let  to  Henry  Post,  of  Wood- 
stock, Ont.  The  building  will  be  151  feet 
long,  145  feet  wide  and  45  feet  high,  and 
will  be  of  concrete  and  steel  construction. 


The  Nigerian  Railways  of  .Africa  have 
ordered  8  Mnuntain  type  lucomotivcs 
from  tlie  .Vnicrica  Locomotive  C'  These 
locomotives  will  be  equipped  with  Mincr- 
hcators  and  will  have  18  in.  by  23  in 
cylinders  and  42V,;  in.  drivinir  whc!-  In 
working  order  they  will  weigh  MOOOO 
lbs. 

Tlie  charter  has  been  appp-'v-fl  for  the 
organization  of  the  Gulf.  F'-'-'V  '"  '^" 
Northern  Railway.  It  is  rip  rt""!  that 
this  company  proposes  to  bir''!  ;>nd  ope- 
rate a  standard  steam  gn;:rc  railroad 
from  Frccport  to  Sealy.  a  dijiarrc  of  100 
mile.:.  The  general  oPices  are  to  be  lo- 
cated at  Freeport,  Tex. 
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Historical  Notes  on  Smoke  Prevention. 
By  Angus   Sinclair. 

Speaking  on  Smoke  Prevention  sends 
nic  away  back  into  ancient  history.  When 
railways  were  first  constructed  in  Great 
liritain,  laws  were  enacted  strictly  pro- 
hibiting what  is  now  known  as  the  smoke 
nuisance.  It  was  positively  enacted  that 
the  engines  must  be  operated  witlmut 
smoke,  the  consequence  beins  that  the 
companies  had  to  fall  back  on  using  coke 
as  fuel  for  their  locomotives.  In  about 
twenty  years  of  locomotive  operation,  it 
was  found- that  coke  was  a  very  expensive 
fuel,  and  the  more  enterprising  railways 
began  to  try  what  they  could  do  with 
bituminous  coal,  wliich  was  cheap  in  the 
British  Isles.  One  of  the  first  moves 
in  that  direction  was  the  invention  of  a 
smoke-preventing  fire-box  by  D.  Kinnear 
Clark,  a  well-known  mechanical  engineer, 
who  is  author  of  several  well-known 
books  on  railway  machinery  and  me- 
chanics generally.  He  invented  a  fire- 
bo.K  with  steam  jets  used  to  induce  cur- 
rents of  air  into  the  tire-box.  That  steam 
jet  patent  of  Mr.  Clark's  has  been  imitated 
a  great  many  times,  and  has  been  the 
foundation  of  a  great  many  other  smoke- 
preventing  devices  for  locomotive  fire- 
boxes which  were  patented  in  this  country. 

The  jets  were  not  fouijd  entirely  sat- 
isfactory, although  many  of  the  locomo- 
tives in  Britain  were  running  and  burning 
coal  by  the  aid  of  steam  jets,  and  a  few- 
years  later,  Thomas  Yarrow,  the  loco- 
motive superintendent  of  the  Scottish 
Northeastern  Railway,  conceived  the  idea 
of  api)lying  a  brick  arch  to  the  smoke 
box.  He  applied  the  brick  arch  to  the 
fire-box  and  used  the  Clark  jets  in  con- 
nection with  it.  That  combination  made 
as  good  a  smoke-prevention  device  as  was 
ever  applied  to  a  locomotive.  That  has 
been  tlie  most  successful  smoke-prevent- 
ing arrangement  that  has  ever  been  tried, 
and  when  it  is  properly  used  and  properly 
applied,  w-ith  the  aid  of  a  skilful  fireman, 
there  is  no  difficulty  whatever  in  prevent- 
ing smoke  emission  from  locomotives. 

The  difficulty  in  this  country  I  have 
found  was  that  some  of  the  roads  would 
put  these  appliances  in  a  fire-liox  and 
leave  them  there  without  any  thought  nr 
attention  whatever,  but  you  can  never 
successfidly  do  anything  in  that  particuhir 
line  of  improvement,  without  having  the 
device  given  attention  all  the  time  by 
the  firemen.  .^  highly  important  matter  is 
to  instruct  the  fireman.  Where  careless 
ness  exists,  as  it  does  in  too  many  in- 
stances, there  is  no  end  <if  smoke. 

I  was  in  the  office  of  the  locomotive 
superintendent  who  invented  the  brick 
arch,  as  a  yimg  man,  and  had  a  good 
deal  to  do  with  making  out  records  of 
smoke-prevention  apjiliances,  and  there- 
fore liave  known  at  first  liaud  what  they 
luve  accomplislied.  I  fired  and  ran  loc..- 
in  ilivcs  with   that   smoke-preventing  fire- 


box, and  when  1  came  to  the  United 
States,  the  first  thing  tluit  struck  me  was 
the  wastefulness  tliat  was  displayed  in  the 
combustion  of  coal  through  careless  firing 
of  locomotives.  When  wcmd  was  used 
for  fuel  in  this  countrv,  tliere  was  no 
smoke-preventing  problem ;  but  when  the 
railroads  changed  from  w-ood  to  coal,  the 
locomotive  men  were  occupied  mostly  in 
methods  for  making  the  engines  steam 
w-ell  when  they  w-ere  luirniug  coal.  For 
many  years  there  w.is  nn  .-Utention  what- 
ever paid  to  the  eenuoiny  of  fuel  or  tlie 
prevention  of  sUMke.  Wliat  was  wanted 
were  methods  .-md  .-ip]ili.nices  to  make  the 
engines  steam. 

Wlien  I  ran  a  li'coun  .tive  lirst  in  Iowa, 
the  firemen  on  the  mad  on  which  I  was 
employed  bad  no  idea  of  smoke-preven- 
tion, even  to  the  slightest  degree.  Their 
idea  of  firing  was  ti>  thrciw  in  a  dozen 
or  so  scoops  of  coal,  and  then  climb  up 
to  the  seat  box  and  watch  the  smoke 
rolling  from  the  smoke-stack,  and  as 
soon  as  the  smoke  began  to  lighten,  they 
would  get  d(.wii  and  pitch  in  a  lot  more 
coal.  Tliey  were  firing  the  locomotives, 
with    the   amount    of   smoke    as   a   guide. 

I.  as  a  man  accustomed  to  tlie  smoke- 
less firing  on  tlie  other  side,  remonstrated 
with  them  against  that  system,  but  they 
said  that  w-as  the  right  w-ay,  and  they  did 
not  mean  to  change  their  haliits  because 
a  man  from  a  foreign  country  came  to 
talk  about  smoke-prevention. 

I  have  been  .-m  aggressive  apostle  of 
smoke-prevention  in  the  United  States. 
I  insisted  on  my  firemen  doing  their 
work  with  as  little  smoke  as  they  could 
have,  and  firing  with  the  idea  of  getting 
steam  witli  as  little  coal  as  could  pos- 
sibly be  used,  Somi  of  tliem  w-ere  very 
much  opposed  to  it,  but  a  few  joined 
in  heartily  with  my  system,  and  after 
they  got  accustomed  to  imderstand  real, 
proper  firing,  there  was  no  difficulty  with 
them. 

Several  years  afterwards,  when  I  had 
left  tile  railway  service  and  was  publisli- 
iiig  an  eugineeriny  newsp.iper.  llie  gen- 
eral superintendent  of  the  road  1  liad  been 
on  sent  for  me.  saying  that  they  had  in- 
troduced my  system  of  firini;,  liacl  it  in 
successful  operation,  .-md  they  ucubl  like 
if  I  w-ould  come  out  there  and  watch 
how  well  tliey  were  doiny,  hnw  urll  they 
could  fire  the  locomotives  without  smoke. 
I  went  there  and  spent  a  week  w-alching 
the  operation  of  the  engiiii-s  on  all  sorts 
of  trains,  and  Ibey  certainly  were  doing 
the  work  \ery  siu-cessfidh  .  f(.r  tliere  was 
no  smoke  from  the  engnies  to  speak  of. 
Under  certain  circum'.t.'uir.-s.  it  is  im- 
possible to  prevent  smoke,  but  under  or- 
dinary circumstances  tbe\-  ran  the  engines 
successfully  and  smokelessly,  Consider- 
alile  improvement  b.-is  been  m.-ide  since, 
and  it  is  gratifying  lo  oliserve  that  all 
are  now-  interested  in  suioke-preventing 
■  levices. 
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The  Lohmann  Company 

50    OKiurcl-i    S-fc. 
IMELNA/'    V^RK 

Owners  of  the 

LOHMANN 
PATENTS 


For  the 


Permanent  protection 
of  Ferric  Articles 


BooKs,  Bulletins,  Catalogues,  Etc. 


Mica  headlight  chimneya  arc  an 
established  fact.  We  now  have  a 
new  form  of  lantern  globe  to  offei 
that  will  prove  equally  as  economi- 
cal and  efficient.  STORRS  MICA 
COMPANY,  Owego,  N.  Y. 


Lonf  Distance  Telephone  15th  Season 

STOP  AT  THE 

HOTEL  PONCE  DE  LEON 

AND  ANNEX 

WHEN  AT 

ATLANTIC  CITY 

Virginia  Avenue  and  the  Beach 

The  Hotel  Ponce  De  Leon  it  newly 
furnished  tkrou(hout  with  rare  tute,  •n4 
possesses  all  modern  requisites  for  con- 
venience  and   comfort   of   ruesta. 

Hot  and  cold  sea  water  batks. 

European   and  American    Plan. 

A  BOOKLET  will  be  gladly  furnished 
on    application. 

Rates,  runninf  from  $12.50  to  »30.00 
per    week,    according    to    locatioa    of    the 

Official  Hotel  American  Motor  Learue 
and   the 

International  Automobile  League. 
GAR-IlGE  capacity,  200  MACHINES. 

For   further  information  address 

ALFRED  B.  GRINDROD 

H&na^er 

Atlantic  City,  N.  J. 


DUNER 
CAR    CLOSETS 

DUNER    CO. 


ASHTOIM 

POP  VAIYES  AND  GAGES 

The  Qnalily  Goodi  th»t  Last 

The  Aahton  VaWo  Co. 
271  Fr&nUiii  Straat.  BoMoa.  Mm*. 

No.   174MBrket  St.,        Chicago,  III. 


Safety. 

William  H.  Tolman,  director  of  the 
.\merican  Museum  of  Safety,  and  L.  B. 
Kendall  have  prepared  an  exhaustive 
work  of  over  400  pages,  descriptive  of 
safety  methods  for  preventing  occupa- 
tional and  other  accidents  and  diseases. 
The  book  is  published  by  Harper  & 
Brothers,  New  York,  and  is  in  every  way 
the  most  important  work  yet  pub- 
lished on  this  vital  subject.  It  is  a 
handbook  of  practical  information  for 
every  one  interested  in  industry.  Typical 
examples  are  on  every  page.  Illustra- 
tions showing  methods  of  safeguards  are 
profusely  used.  The  book  clearly  proves 
that  SO  per  cent,  of  all  accidents  could 
be  avoided.  The  sanctity  of  life  is  a 
lesson  that  .America  has  not  fully  learned, 
and  the  work  before  us  is  a  noble  effort 
in  tlie  right  direction.  The  price  of  the 
book  is  $3. 


Case-Hardening. 

The  Ideal  Case-Hardening  Compound 
Company,  United  States  Rubber  Com- 
pany Building,  Xew  York,  has  just  is- 
sued the  fifth  edition  of  an  excellent 
pamphlet  of  thirty-six  pages  on  Case- 
Hardening  and  Heat  Treating  of  Steel. 
The  work  contains  much  useful  informa- 
tion and  practical  rules,  which  are  the 
result  of  extensive  experience.  There  is 
much  valuable  new  matter  added,  and 
those  having  copies  of  the  older  editions 
should  secure  a  copy  of  the  new  edition, 
as  the  present  edition  is  practically  a 
new  book.  The  book  is  for  free  distri- 
Inition,  and  all  who  are  interested  in 
case-hardening  should  promptly  secure  a 
copy. 


Rolled    Steel   Wheels. 

The  Standard  Steel  Works  Company. 
Philadelphia,  Pa.,  has  issued  a  new  cata- 
logue on  rolled  steel  wheels.  .\n  inter- 
esting feature  is  the  application  of  a 
number  to  each  wheel  which  number  cov- 
ers all  standard  dimensions  except  the 
bore.  The  process  of  manufacture  is 
fully  described  with  many  detail  illus- 
trations. The  standard  sized  .ixles  for 
steam  and  electric  service  are  also  shown. 
Its  compilation  shows  it  is  printed  to  en- 
alilc  easy  and  accurate  purchasing.  Tables 
and  standard  specifications  are  given,  and 
numerous  illustrations  furnish  a  complete 
catalogue  of  car  wheels.  .\  section  is 
also  devoted  to  Standard  tender  and  car 
axles  showing  specifications  adopted  by 
the  Master  Car  Builders'  and  Master  Me- 
chanics' .Associations,  and  also  details  in 
regard  to  Standard  motor  axles  adopted 
liy  the  -\merican  Electric  Railway  .Asso- 
ciation. Copies  of  the  catalogue  may  be 
had   on  application. 


Mikados  vs.  Consolidations. 
.\  very  interesting  Bulletin,  published 
by  the  .Vnierican  Locomotive  Company, 
gives  a  mass  of  details  showing  compari- 
sons between  the  performances  of  .Mikado 
and  Consolidation  locomotives  on  no  less 
than  twenty-three  of  the  leading  rail- 
roads in  .America.  The  results  in  every 
case  show  that  the  Mikado  type  of  loco- 
motive, with  opportimities  fur  a  fire  b<i.x 
and  boiler  of  large  capacity,  coupled  with 
a  high  temperature  superheater  and  fire 
brick  arch,  secures  a  maximum  amount 
of  power  per  unit  of  fuel  consumed.  With 
this  boiler  combine  larger  drivers  and  an 
increased  cylinder  diameter,  and  we  have 
a  locomotive  which,  when  compared  with 
the  Consolidation,  gives  an  increase  in 
power  at  high  rates  of  speed  far  greater 
in  proportion  than  the  increase  in  weight. 
Copies  of  Bulletin  No.  1.013  may  be  had 
on  application  to  the  company's  office,  30 
Church  street,  Xew  York. 


Wrenches. 
.Armstrong  Brothers  Tool  Company's 
Catalog  No.  2,  is  just  out.  giving  32 
pages  of  descriptive  matter  and  illustra- 
tions in  regard  to  their  wrenches.  Their 
products  are  so  well  known  that  little 
can  be  added  to  the  high  praise  bestowed 
upon  them  by  the  mechanical  world  gen- 
erally and  the  railroads  particularly.  Per- 
haps the  most  remarkable  feature  is  the 
price  lists  which  are  tariff-defying  and 
are  really  lower  than  anything  else  that 
we  have  ever  seen.  Send  for  a  copy  of 
the  catalog  and  be  convinced. 


Staybolts. 

.Among  the  list  of  periodical  publica- 
tions "Staybolts, "  issued  by  the  Flanncry 
I'.olt  CoTupany,  Pittsburgh,  Pa.,  appears 
with  toned  illustrations  and  terse  de- 
scriptive matter.  That  the  Tate  llexible 
staybolt  and  adjustable  crown  stay  arc 
generally  reco[^nized  as  reliable  standards 
of  practical  value  is  undeniable.  Their 
rapidly  increasing  use  in  locomotive  b'-i'Ier 
construction  is  a  proof  of  their  utility. 
Speaking  <m  the  subject  at  the  New  York 
Railroad  Club  in  May.  1910.  Dr.  Angus 
Sinclair  said :  "The  engineering  world  has 
striven  f.T  fO  years  to  restrain  the  ex- 
pansive forces  of  metal.  They  tried  to 
resist  the  irresistible  and  to  do  so  they 
made  their  sheets  and  stayl>olts  licavier 
.ind  heavier.  There  is  an  cnginecrini; 
aphorism  that  when  an  article  brcak>  it 
is  too  w  cak ;  but  that  docs  not  apply  to 
slayliolts  and  side  sheets  of  boilers,  for 
the  heavier  xou  make  them  and  tin-  harder 
y..u  make  them  the  more  liable  they  arc 
to  break;  and  it  seems  now  that  the  only 
remedy  is  to  give  flexibility  instead  of 
rigidity  to  these  parts.     This  is  a  lesson 
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tr.  the  whole  railroad  world— to  be  prc- 
liarcd  to  give  flexibility  instead  of  stabil- 
ity. I  think,  gentlemen,  it  is  going  to  be 
one  of  the  most  iniportant  movements  that 
has  ever  happened  in  (he  railroad  world, 
and  is  going  to  save  untohl  trouble  from 
leaky  fireboxes  and  tlie  terrific  expense  of 
continuously  renewing  a  thing  that  ap- 
pears to  be  just  right  and  goes  to  de- 
struction apparently  as  soon  as  the  work 
is  done." 


Baldwin's  Record  No.  75. 
Record  No.  7.S,  issued  Iroin  the  Baldwin 
Locomotive  Work.s,  is  an  elegant  forty- 
page  booklet  showing  fine  illustrations 
with  descriptive  matter  and  dimensions  of 
eighteen  Mikado  type  locomotives  as  fur- 
ni.shed  by  the  Baldwin  works  for  various 
railroad  companies.  The  illustrations  are 
excellent,  while  the  descriptive  matter 
contains  much  that  is  of  real  value  to  all 
who  are  interested  in  locomotive  con- 
struction and  performance.  The  high  pop- 
ular favor  with  which  the  Mikado  type 
of  locomotive  is  rapidly  coming  makes 
the  publication  of  more  than  usual  inter- 
est. It  is  not  only  comprehensive  but 
timely. 


Hancock  Locomotive  Inspirators. 
A  second  edition  of  a  Manual  of  Han- 
cock Locomotive  Inspirators  is  issued  by 
the  Hancock  Inspirator  Company.  It  ex- 
tends to  si.xty  pages  and  presents  com- 
plete details  of  the  various  types  of  in- 
spirators and  directions  for  testing  and 
repairing  them.  Although  the  principle 
and  general  construction  of  all  Hancock 
lifting  inspirators  is  the  same,  their  ca- 
pacities are  varied.  One  standard  body 
may  be  furnished  in  seven  capacities  of 
from  2,500  to  5,500  gallmis  per  hour  by 
the  insertion  of  different  interchangeable 
sets  of  tubes.  Price  lists  of  the  various 
parts  arc  also  given,  and  all  interested 
may  secure  copies  of  the  Manual  on  ap- 
plication at  the  company's  offices,  89 
Liberty  street.  New  York. 


Safety  Hints. 

The  Pennsylvania  Railroad  Company 
has  just  issued  a  thirty-page  pamphlet,  of 
which  100,000  copies  are  being  printed  and 
distributed  among  the  employees  of  the 
railroad,  containing  safety  hints  and  sug- 
gestions for  the  prevention  of  personal 
injury  accidents.  The  work  is  a  model  of 
its  kind,  and  it  is  to  be  hoped  that  all 
railroads  will  follow  the  a<lmirable  ex- 
aiiiiilc.  Safety  in  railm.id  operation  is 
not  a  question  of  safeguards,  but  of  in- 
telligent caution  constantly  exercised.  The 
ultimate  aim  of  the  safely  work  is  to  de- 
velop in  each  employee  .i  sense  of  per- 
sonal respon.siliility,  not  alone  in  taking 
measures  for  his  own  safety,  but  for  that 
of  his  fellow  employee  as  well.  .Accidents 
shouhi  be  as  infrequent  as  human  fore- 
sight  can   secure 


Pneumatic  Tools. 

The  Chicago  I'neuinatic  Tool  Company 
issue  monthly  bulletins  of  much  interest 
presenting  as  they  do  excellent  descrip- 
tions of  their  fine  products  including 
IM,rt.-iblc  air  drills,  midget  little  gi.ant 
drills,  geared  and  compound  drills,  wood 
boring  machines,  lioyer  [lisloii,  and  Keller 
rotary  drills,  and  also  their  pneumatic 
grinders.  The  latter  class  of  machines 
shows  the  advantages  of  p.,rtability 
possessed  by  pneumatic  tools  in  a  greater 
ilegree,  perhaps,  than  any  other  <levice 
made.  In  grinding  off  flush  rivets,  slots 
in  links,  and  similar  work,  ii  is  rapid 
and  effective.  Copies  of  the  Illustrated 
bulletin   may   be   bad   on   a|)|)lic.illnr 


Resuscitation. 

From  electric  shock,  traumatic  shock, 
drowning,  asphysialion  from  any  cause. 
By  means  of  artificial  respiration  by  the 
prone  pressure  method.  With  anatomical 
details  of  the  method  and  complete  direc- 
tions for  self-instruction.  By  Charles  .\. 
Lauffer.  A.  M..  M.  D. 

We  have  received  from  the  Westing- 
house  Electric  &  Manufacturing  Co.,  East 
Pittsburgh,  a  copy  of  this  useful  book, 
which  ought  to  be  within  reach  of  every 
person  connected  with  the  operation  of 
electrical  appliances.  'I'he  descriptive 
caption  tells  plainly  the  kind  of  informa- 
tion to  be  found  in  the  liook.  which  is  a 
small  volume  convenient  fnr  carrying  in 
the  pocket.  The  descriptions  of  the  opera- 
tions necessary  to  save  life  are  very  plain 
and  they  arc  aided  by  good  illustrations 
of  the  human  anat'Hin,  Xo  iince  for  the 
book  was  mentioned.  Imt  we  lliink  that 
the  Westinghouse  F.lcctric  &  Manufactur- 
ing Co.  would  send  a  c-py  to  any  friend 
applying   for   it. 


Manning,  Maxwell  S:  M.H.re.  Inc..  of 
New  York  City,  together  with  their  sub- 
sidiary companies,  will  move  their  general 
offices  on  or  about  October  1st  from  85-89 
Liberty  street  to  the  new  l.ewisohn  Build- 
ing. 113-119  West  40t!i  street  nuar  Broad- 
way and  running  through  l.i  11-t  118  West 
41st  street).  They  require  a  larger 
space  to  handle  material  increases  in  their 
various  lines,  whicli  cover  Electric  Travel- 
ling Cranes.  Machine  T.iols.  Engineering 
Specialties.  R.iiKvay.  Machinists'.  Engi- 
neers', Factory  and  Cnlractors'  Supplies. 
A  large  portion  of  this  product  is  manu- 
factured by  their  constituent  companies, 
'fhe  Shaw  Electric  Crane  Co.,  The  .Ash- 
croft  Manufacturing  Co..  The  Consoli- 
dated Safety  Valve  Co..  Tlie  Ilayden  S: 
Derby  Mfg.  Co.  and  the  llanciek  Inspira- 
tor Co.  They  will  occupy  the  twentieth 
and  twenty-first  doors  of  the  aliovc  build- 
ing, which  will  give  them  28.000  square 
feet   of  space. 


PHOTOGRAPHS 
OF  LOCOMOTIVES 

in  4  X  5  and  8  x  10  size 

Prices,  Unmounted,  10c.  and  35c 
Mounted,      15c.    "    50c. 

Sold    'for    List. 

HUGH  G.  BOUTELL 

1724  Lamont  St.      WASHINGTON,  D.  C. 


Nichols  Transfer  Tables 
Turntable  Tractors 

GEO.  P.  NICHOLS  &  BRO. 

1090  Old  Colony  Bldg.  CBICAGO 


The 

Continental  Hotel 

Chestnut  Street  Comer  of  Ninth. 

PHILADELPHIA 

Remodeled  Refurnished, 
400  Rooms. 
200  With  Bath. 

Rates  $1.50  to  $5.00 
European  Plan. 

The  Best  Cafe  in  the  City. 

Frank  Kimble. 
Manager. 


CONGER'S 
AND  INSTRUCTION  BOOK 
AIR  BRAKE  CATECHISM 

I24lh  Edition     270  pages! 

Very  Latest  on  Constinction  and  Opera- 
tion ol    Westinghouse  and  N.   Y.   Braltos. 

Contains  Examination  Question  for  En- 
pinemcn   and    Trainmen. 

PRICE    ONE     DOLLAR 

ANGUS  SINCIAIR  CO.,  114  liberty  St.,  New  York 
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On  the  Norfolk  S  Western  Railway 


The  rapid  growth  of  the  Norfolk  & 
Western  Railway  since  its  reorganization 
in  1896  has  been  a  matter  of  favorable 
comment  among  railroad  men  generally, 
and  the  development  of  the  rich  country 
through  which  the  road  passes  is  the  best 
proof  that  a  strong,  well-managed  organi- 
zation   is    better   calculated   to    become    a 


miles,  the  most  important  of  the  branches 
being  that  from  Portsmouth  to  Cincin- 
nati. O.  Apart  from  the  main  line,  how- 
ever, and  of  growing  importance  is  the 
line  running  from  Hagerstown.  Pa.,  to 
Winston-Salem,  North  Carolina,  and 
which  crosses  the  main  line  at  Roanoke, 
Va.     Of  the  dozen  or  more  railroads  now 


amounting  to  43,974.  In  recent  years  the 
passenger  traffic  has  been  increasing 
rapidly  and  250  passenger  cars  of  the 
most  recent  construction  are  in  constant 
service,  26  of  which  are  of  the  combina- 
tion type,  with  additional  10  cars  of  the 
most  approved  dining  type.  Of  mail  and 
express  cars  there  are   133.  and   recently 


,\I.I.i:('.IlKNV   NrOl'NT.MNS  ON   TllK    NOKK(.)I.K    fi    WF.STERN    R.MLW.W. 


matter  of  profit  to  the  stockholders  and 
also  afford  better  service  to  the  general 
public  than  a  dozen  of  scattered  branches 
of  railroads  with  limited  facilities  and 
limited  patronage.  The  main  line  reach- 
ing from  Lambert's  Point.  Norfolk,  Va., 
to  Columbus,  Ohio,  is  702  miles  in  length, 
with  branches  and  spurs  extendin^to  250 


owned  or  operated  by  the  company  the 
greater  part  are  now  double  tracked, 
while  the  equipment  is  rapidly  taking  its 
place  in  the  front  rank  of  American  rail- 
roads. 

There  are  now  over  2.000  miles  of  track 
in  operation,  with  1.030  locomotives  in 
service,    with    ^.tfiJal    number    of    cars 


an  instruction  car  has  been  added  which 
will  be  followed  by  others,  so  that  gen- 
erally speaking  the  rolling  stock  is  being 
kept  abreast  of  the  requirements  of  the 
service. 

The  principal  shops  for  the  general  re- 
pairs of  locomotives  and  cars  arc  located 
at  R(jgi,ioke,  Va.,  with  additional  extensive 
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shops  at  Blueficld,  W.  Vn.,  and  at  Ports- 
mouth, O.  Mr.  W.  H.  Lewis,  the  super- 
intendent of  motive  power  has  recently 
largely  increased  the  shop  facilities  by 
introducing  many  machines  of  the  elec- 
trically driven  type,  and  his  efforts  are 
being  ably  sustained  by  his  accomplished 
assistants. 

It  may  be  noted  that  in  recent  years 
there  has  been  a  marked  increase  in  the 
passenger  or  tourist  traffic.  This  is  not 
to  be  wondered  at  as  much  of  the  rail- 
way   passes     through     scenery    of    great 


Churcli.     Under   it   "men   look   like   boys, 
and  trees  like  bushes." 

The  visitor  follows  a  tumbling  cascade 
down  a  deep  fissure  in  the  mountain, 
under  some  of  the  largest  arbor-vitae  trees 
in  the  world,  and  turning  down  a  line 
of  steps  cut  in  the  precipice  suddenly  finds 
himself  by  a  swift  stream  in  a  dark  can- 
yon and  the  great  bridge  far  above  him. 
The  height  of  the  arch  is  215  feet,  width, 
100  feet,  span,  90  feet.  It  is  distant  from 
Washington,  200  miles,  from  Richmond, 
ISO  miles,  and  from  Cincinnati,  440  miles. 


cite  formation.  In  these  strange  caverns 
cement  walks  have  been  laid,  and  stair- 
ways and  even  bridges,  and  the  entire 
route  is  illuminated  by  brilliant  electric 
lights.  The  most  amazing  feature  of  the 
marvellous  caverns  is  the  imitation  of 
nature  and  architecture  in  their  richest 
variety  suggesting  not  only  rich  tracery 
and  drapery,  but  animal  life  and  sometimes 
shapes  of  human  beings.  The  scenes  are 
altogether  wonderful.  The  color  is  gen- 
erally pearly  white  and  cream  illumined 
with    an    iridescence    resembling    myriad 
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natural  beauty  and  historical  interest. 
Among  the  most  remarkable  scenic  phe- 
nomena is  the  Natural  Bridge.  This  won- 
derful structure  overlooks  the  James 
River  Valley,  being  on  the  western  slope 
of  the  Blue  Ridge  Mountains  and  near 
the  center  of  the  State  of  Virginia.  It 
ranks  among  the  great  venders  of  the 
world.  It  ai>proaches  Nia;j;ira  in  grand- 
cur,  and  exceeds  it  in  hei.^'lit  and  awful 
mystery.  It  is  a  single  block  of  limestone, 
with  many  shades  of  color,  wide  enough 
to  span  Broadway  and  high  enough  to 
throw   in   shadow   the   turret^   <>{   Trinitv 


In  tlic  same  locality  and  equally  amaz- 
ing are  the  Luray  Caverns  and  the  Grot- 
toes of  Shenandoah.  They  are  located  in 
the  Shenandoah  Valley  of  Virginia,  the 
Luray  Caverns  being  furthest  north,  be- 
ing about  100  miles  southwest  from  Wash- 
ington. The  Grottoes  are  41  miles  south 
of  Luray  Caverns,  and  the  Natural 
Bridge  is  69  miles  south  of  the  Grottoes. 
The  united  testimony  of  all  who  have 
explored  the  caverns  is  that  they  excel 
anything  of  their  kind  in  the  world  in 
their  extent,  variety,  scientific  interest, 
and    rare  bcautv   of   their   wonderful   cal- 


rainbow  flashes  of  exquisite  brilliance. 
.Among  the  grottoes  Weyer's  cave  is 
perhaps  the  most  remarkable.  Here  are 
wide  galleries  with  foaming  cataracts  of 
stalactite,  like  water  stiffened  by  sudden 
frost,  and  fluted  columns  of  stone  studded 
with  rare  gems.  Further  on  are  palaces 
and  armories,  and  weird  coral  formations, 
and  monumental  columns ;  but  it  would 
be  impossible  to  describe  even  briefly  the 
myriad  marvels  of  this  region  traversed 
by  the  Norfolk  &  Western  Railroad,  and 
visited  by  thousands  of  intensely  interested 
tourists. 
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Safety  Exhibit  Car  on  the  New  York  Central  Lines 


A  new  and  extremely  interesting  fea- 
ture of  railroad  enterprise  and  progrcss- 
iveness  has  just  been  introduced  by  the 
New  York  Central  Lines.  At  the  Grand 
Central  Terminal  that  company  opened 
for  inspection  last  month  for  the  first 
time    its    Safety   Exhibit    Car,    which    has 


photographs  which  explain  graphically 
the  common  practices  of  railroad  em- 
ployees that  cause  accidents  resulting  in 
injuries  to  themselves  and  others. 
Alongside  of  a  picture  showing  the  im- 
proper or  unsafe  way  of  doing  a  certain 
kind  of  work,  is  another  picture  showing 
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been  put  into  service  in  connection  with 
the  work  of  the  safety  department  of  the 
company.  The  car  is  intended  primarily 
to  use  as  an  instruction  car,  for  the  pur- 
pose of  inculcating  the  doctrine  of 
"Safety  First"  in  the  minds  of  125,000  or 
more  employees  of  the  railroad.  But  it  is 
an  interesting  exhibit  to  the  layman,  and 
many  who  are  not  employed  on  the  road 
are  expected  to  take  advantage  of  the  in- 
vitation extended  by  the  officials  of  the 
Central  to  the  public  to  inspect  the  car. 

The  interior  of  the  car  is  finished  in 
white  enamel  and  looks  as  spick  and  span 
as  a  millionaire's  yacht.  Along  both  sides 
of  the  car  is  a  shelf  about  three  feet  from 
the  floor  finished  in  mahogany,  which 
contains  models  of  every  kind  of  machine 
used  in  the  many  shops  on  the  system. 
The  company  requires  all  machines  to  be 
properly  guarded  so  as  to  prevent  work- 
men becoming  caught  in  the  various  parts 
and  injured.  These  models  show  the 
proper  manner  of  applying  these  guards. 
The  models  of  machines  are  perfect  in 
detail  and  show  at  a  glance  how  to  make 
the  machines   safe. 

Along  the  side  walls  of  the  car  above 
the  models  are  several  rows  of  pictures. 
some  of  them  showing  machine  guards, 
and  various  safety  appliances.  These 
pictures  are  neatly  framed  and  form  an 
interesting  and  instructive  feature  of  the 
exhibit.  On  one  side  of  the  car  the  pic- 
ture space  is  devoted  entirely  to  unsafe 
practices,  and  there  are  fully  a  hundred 


the  safe  or  proper  way.  Employees  will 
be  taken  through  this  car  by  an  attendant 
and  instructed  in  the  matter  of  safe- 
guarding, not  only  themselves,  but  the 
public  from  injury. 

Otk-    section    of    tlie    picture    gallery    is 


ten  thousand  trespassers  are  killed  and 
injured  annually  on  railroads  in  the 
United   States. 

At  one  end  of  the  car  is  a  stateroom 
and  toilet  for  use  of  the  attendant,  who 
will  accompany  the  car  over  the  entire 
system  of  the  road.  Attached  to  the  Ex- 
hibit Car  there  will  be  a  coach  which  will 
be  used  as  a  lecture  car.  This  car  is 
e<iuipped  with  a  stereopticon  and  illus- 
trated lectures  on  Safety  will  be  given 
to   employees  at   various   points. 

The  New  York  Central  Lines  have  a 
department  devoted  entirely  to  safety 
work  and  a  systematic  effort  to  bring 
about  a  reduction  of  all  classes  of  acci- 
dents has  been  made  for  some  time  past. 
That  the  work  is  proving  successful  is 
indicated  in  a  statement  appearing  in  a 
frame  in  the  car,  showing  that  on  the 
\cw  York  Central  &  Hudson  River  and 
Lake  Shore  and  Michigan  Southern,  two 
of  the  N.  Y.  C.  Lines,  there  were  35  fewer 
employees  killed  on  duty  in  only  four 
months  after  the  safety  work  was 
ina\igurated. 

Cost  of  Stopping  a  Train. 

.'\ccording  to  Signal  Engineer  J.  A. 
Peabody,  of  the  Chicago  and  Northwest- 
ern Railway,  who  investigated  the  matter 
on  his  own  line,  the  cost  of  stopping  a 
train  of  530  tons  and  returning  to  a  speed 
of  fifty  miles  an  hour  is  42  cents.  The 
cost  of  stopping  a  2,000-ton  train  from 
thirty-five  miles  an  hour  is  $1.  The 
officials  of  another  road  estimate  each 
stop    of   a    six-car   passenger   train    from 
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devoted  to  the  trespass  question  and 
there  are  a  number  of  pictures  showing 
how  persons  risk  their  lives  needlessly 
trespassing  on  railroad  property.  Above 
these  trespass  pictures  is  a  statement  call- 
ing attention  to  the  fact  that  more  than 


forty-five  miles  an  hour  at  35  cents,  and 
for  a  1.500-ton  train  from  fifteen  miles 
an  hour  at  56  cents.  The  time  that  is 
lost  for  making  a  stop  on  a  level  straight 
track  has  been  estimated  at  145  seconds 
by  careful  engineers. 
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General  Correspondence 


Old  Scheme. 
Editor  : 

Without  desiring  to  dampen  the  en- 
thusiasm of  your  correspondent,  Dr. 
Leonard  Keene  Hirschberg,  or  disparage 
the  mechanical  ability  of  Prof.  Stumpf,  I 
call  attention  to  the  fact  that  Dr.  Hirsch- 
berg is  wholly  in  error  in  his  statement 
that  the  "newly  operated  locomotive"  to 
which  he  refers,  in  which  "the  e.xhaust 
openings  are  in  the  middle  section  of  the 
cylinder,"  is  "a  valuable  and  startling  in- 
novation   in    locomotive   construction." 

.^s  a  matter  of  fact  the  "central  ex- 
haust" or  "una-flow"  cylinder  is  an  old 
design,  and  an  American  invention, 
patented  here  as  early  as  1857,  and  suc- 
cessfully operated  in  railroad  service  in 
1875.  It  is  shown  in  the  U.  S.  Patents 
of  B.  Eaton,  No.  17147,  April  28.  1857; 
J  M.  Hirlinger,  No.  70841,  November  12, 
1867;  and  Shepherd  &  Clark,  No.  124.980. 
March  26,  1872,  copies  of  which  can  be 
obtained  from  the  Commissioner  of 
Patents,  Washington,  D.  C,  at  a  cost  of 
five  cents  each. 

In  1875,  a  locomotive  having  "central 
exhaust"  cylinders  was  built  from  the  de- 
signs of  Col.  E.  A.  L.  Roberts,  by  the 
Brooks  Locomotive  Works,  of  Dunkirk, 
N.  Y.,  and  was  put  in  service,  with  en- 
tirely satisfactory  results,  on  the  Dun- 
kirk, Allegheny  Valley  &  Pittsburgh  R. 
R.  The  design  was  probably  ahead  of 
the  times,  and  some  time  after  1880,  ord- 
inary cylinders  were  substituted.  About 
1894,  the  "central  exhaust"  cylinder  re- 
appeared and  was  claimed  as  a  novelty 
under  the  name  of  the  "Cleveland" 
cylinder.  It  was  applied  on  a  16  .x  24 
locomotive  of  the   Intercolonial   Railway. 

In  view  of  the  above,  it  will  be  obvious 
that  no  claim  of  originality  or  "startling 
innovation"  in  the  central  exhaust  or 
"una-flow"  cylinder  can  be  maintained  by 
Prof.   Stumpf. 

J.    S.N'ownR.N    Bell. 

New  York.  N.  Y. 


Turn-Table   Device. 

Editor  : 

Occasional  trouble  arises  on  turn-tables, 
especially  of  the  air-driven  variety,  when 
the  motor  breaks  down,  and  the  accom- 
panying sketch  shows  a  simple  device 
whereby  the  turn-table  may  be  moved  by 
hand  until  the  motor  is  ready  for  service 
again.  It  will  be  noted  that  twn  brackets 
arc  placed  to  the  turn-table  gu.ird-rail  in 
the  manner  and  distance  apart  as  shown 
in  the  sketch.  A  turning  arm  may  be 
readily  placed  in  the  brackets,  di'c  of  the 


ends  of  the  turning  arm  being  adapted  to 
fit  in  the  smaller  bracket  and  held  in  place 
by  a  movable  pin.  With  a  suitable  length 
of  turning  bar  two  men  may  readily  move 
the  turning  table.  When  the  motor  is  in 
service  the  hand  bar  and  brackets  may  be 
removed  to  a  suitable  resting  place.  It 
will  be  observed  that  the  brackets  are 
constructed  so  as  to  slide  easily  on  the 
T-shaped  plates  as  shown. 

J.    G.    KOPPELL. 

Montreal,  Canada. 


Light  and  Loaded  Car  Brake  Adjuster. 

Editor  : 

The  method  of  obtaining  increased 
braking  power  on  loaded  cars  suggested 
in   Mr.   Bellhouse's   letter  on  page   126  of 


by  the  brake  rigging;  the  piston  travel 
and  the  brake  shoe  clearance,  are  in 
reality  adjusted  to  such  a  perfect  work- 
ing balance  in  the  standard  brake  installa- 
tion that  the  introduction  of  any  new 
factors  or  a  change  in  any  of  the  exist- 
ing factors,  not'  in  complete  harmony 
with  the  existing  relations,  disarranges 
the  whole  combination. 

Aside  from  any  consideration  of  the 
mechanical  application  of  such  a  scheme 
as  suggested,  suppose  that  an  ideal  ar- 
rangement of  apparatus  could  be  applied 
to  the  ordinary  freight  car  as  explained 
in  the  article  referred  to  and  see  what 
results. 

Assume  an  empty  car  to  weigh  35,000 
lbs.        The     standard      nominal      braking 


TURN-TABLE   DEVICE. 


your  issue  of  April,  1913,  appears  quite 
simple  from  the  illustrations  and  descrip- 
tion given,  but  like  many  other  arrange- 
ments which  are  simple  in  principle,  the 
application  is  by  no  means  so  free  from 
complication.  This  is  not  a  mechanical 
problem  solely,  as  seems  to  be  supposed. 
The  multiplication  of  the  cylinder  force 
by  means  of  the  foundation  brake  rigging 
is  so  related  to  and  dependent  upon  other 
vital  factors  pertaining  to  the  proper 
operation  of  the  brake  system  for  a  given 
car  that  the  combination  is  intricate  and 
must  conform  to  certain  well  established 
fundamentals  of  brake  design.  The  rela- 
tions between  the  size  of  the  brake  cylin- 
der;  the  multiplication  (>{   force  afforded 


power  of  60  per  cent,  of  its  light  weight 
would  be  obtained  with  an  8-in.  brake 
cylinder  with  about  8.4  to  1  total  leverage 
ratio. 

Assuming  that  the  car  has  a  capacity 
of  100,000  lbs.  with  10  per  cent,  overload 
capacity,  the  nominal  percentage  of  brak- 
ing power  with  the  standard  brake  ar- 
rangement on  such  a  fully  loaded  car 
would  be  14.5  per  cent.  Increasing  the 
total  leverage  ratio  to  12  to  1  by  the 
method  suggested  by  your  correspondent 
would  increase  this  percentage  of  braking 
power  to  only  21  per  cent. 

This  gain  in  percentage  of  braking 
power  is  not  only  insignificant,  but  it  is 
secured  at  the  expense  of  an  increase  in 
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total  leverage  ratio  above  9  to  1  which, 
as  proved  by  long  experience,  is  imprac- 
ticable, considering  the  circumstances 
and  requirements  of  general  service 
operation. 

But  this  is  not  all.  It  is  fair  to  assume 
that  with  the  standard  brake  arrange- 
ment the  shoe  clearance  was  proper  and 
satisfactory  and  that  the  standard  piston 
travel  of  8  ins.  was  approximated  suffi- 
ciently closely  to  insure  proper  results 
being  obtained  from  the  air  brake 
mechanism.  It  must  be  remembered  that 
the  operation  of  the  air  brake  becomes 
unsatisfactory  in  proportion  as  the  piston 
travel  varies  from  the  8  ins.  adopted  as 
standard.  Now  if  the  total  leverage 
ratio  is  increased  from  8.4  to  1  up  to  12 
to  1,  as  in  the  case  assumed  above,  the 
piston  travel  would  increase,  other  things 
remaining  equal,  from  8  ins.  to  115^  ins., 
which  would  destroy  the  effect  of  the 
brake.  On  the  other  hand  if  the  piston 
travel  is  still  held  down  to  8  ins.  the  shoe 
clearance  will  be  only  J4  of  its  former 
value.  What  actually  happens  in  such  a 
case  is  that  the  piston  travel  and  shoe 
clearance  required  for  satisfactory  oper- 
ation would  be  so  altered  that  the  proper 
operation  of  the  brake  would  be  im- 
possible. 

That  is  to  say,  in  increasing  the  per- 
centage of  braking  power  on  the  loaded 
car  but  a  relatively  small  amount  (from 
14.5  per  cent,  to  21  per  cent.)  we  would 
have  to  shoulder  the  various  annoyances 
and  expense  which  cannot  be  avoided 
when  there  is  insufficient  shoe  clearance, 
too  high  a  total  leverage  ratio,  or  incor- 
rect piston  travel.  At  the  same  time  the 
braking  power  on  the  loaded  car  is  still 
far  short  of  that  on  the  empty  car  (60 
per  cent.). 

The  fundamental  relations  referred  to 
e.xplain  why  it  has  never  been  possible  to 
work  out  in  a  practicable  and  serviceable 
form  any  of  the  multitude  of  devices  and 
arrangements  of  rigging  that  have  been 
suggested  periodically  for  years  past,  by 
which  it  is  proposed  to  increase  the  brak- 
ing power  on  the  loaded  car  by  a  change 
in  total  leverage  ratio  alone. 

The  situation  is  not  hopeless,  however, 
and  it  is  proper  to  record  the  fact  that 
hundreds  of  cars  equipped  with  a  prac- 
ticable empty  and  load  brake  arrange- 
ment, involving  no  departure  from  the 
fundamental  requirements  of  proper  air 
brake  design  and  installation,  are  giving 
regular  and  highly  satisfactory  service  on 
several  railroads.  S.  W.  Dudley. 

Pittsburgh,  Pa. 


Device  for  Transferring  Grain  from  Bad 
Order  Cars  by  Compressed  Air. 

Editor  : 

There  have  been  a  great  many  devices 
and  methods  tried  in  connection  with  the 
transfer  of  grain  from  bad  order  cars  un- 
able to  take  or  continue  on  the  road.    The 


enclosed  sketch  is  descriptive  of  a  device 
that  the  author  has  found  very  practical 
where  comfiressed  air  is  available. 

The  body  of  the  arrangement  is  of  % 
in.  sheet  iron  supported  by  three  legs  the 
size  and  number  of  which  can  be  varied 
to  suit  the  individual  maker.  The  de- 
livery of  the  grain  is  governed  by  the 
H-in.  cut-out  cock  A,  while  the  lift  is 
controlled  by  the  larger  cut-out  B. 

The  time  for  emptying  a  car  of  course 
depends  on  the  nature  of  the  grain,  but 
the  measurements  shown  in  above  sketch 
were  found  by  the  writer  to  be  well 
adapted  for  transferring  all  light  grains 
whose  movement  in  shipment  was 
checked   by   failure  of  the  car.     Supplied 


Oeutk-ERy^ 


next  step  is  taken.  Then  graduate  the 
locomotive  brakes  on,  release  just  before 
the  train  comes  to  a  stop  and  open 
throttle  the  proper  amount  to  start  the 
train.  Stopping  in  this  fashion  will 
stretch  the  train,  so  that  when  it  comes 
to  rest,  a  good  many  of  the  rear  cars  will 
surge  forward  and  thus  decrease  the  dead 
weight  to  be  started  by  the  engine.  In 
this  way  the  whole  train  will  be  put  in 
motion  simultaneously.  Of  course,  care 
must  be  taken  in  applying  the  locomotive 
brakes  especially  if  the  slack  is  momen- 
tarily bunched  at  the  head  end.  Other- 
wise a  drawbar  may  be  pulled. 

WlLLI.\M     G.    L.\NDON. 

W'W  York,  N.  y. 


SptC-rtOM    yA  "*  "• 


r.R.MN   TR.A.NSi  iR   l>i;M(  1; 


with  an  unbroken  flow  of  air  from  90  to 

ItX)  lbs.,  the  device  in  operation  can  excel 

the  labor  of  from  at  least  five  to  six  men. 

F.  W.  Benti.ey,  Jr  . 

C.  &  N.   \V.  Ry. 

MUii'atikce,  Wis. 


Taking    Up    the    Slack. 

Editor  : 

We  often  see  an  engineer  having  great 
difficulty  in  starting  a  long  freight  on  a 
grade  or  even  failing  to  do  so.  He  tries 
to  take  up  slack  but  frequently  before  he 
can  get  the  lever  over,  the  slack  has  all 
run  out  on  account  of  the  grade. 

Here  is  an  easy  way  if  the  locomotive 
has  the  E.  T.  equipment  or  straight  air 
brake.  First  get  the  train  moving  back- 
ward, reversing  if  necessary,  but  the  lever 
must  be  again  in  forward  gear  before  the 


Fireboxes  and  Tube  Plates. 
Editor  : 

Can  any  of  the  readers  of  R.mlway 
.\nd  Locomoti\'e  Engineering  tell  why 
the  railroads  do  not  adopt  the  Wood  fire- 
boxes and  tube  plates?  It  would  be  a 
great  satisfaction  to  have  some  explana- 
tion, inasmuch  as  the  records  printed  of 
.^omc  two  or  three  boilers  working  on  the 
.\"cw  York  Central  &  Hudson  River  Rail- 
road prove  the  new  firebox  and  tube 
plates  to  be  better  than  the  average  in 
every  way.  I  am  informed  that  nearly 
all  the  colleges  are  very  much  interested 
and  have  the  literature  in  regard  to  it  on 
file.  And  I  do  not  understand  why.  since 
the  outside  world  has  taken  so  much 
interest  in  it,  the  railroads  have  not 
adopted  it.  The  corrugated  constrxiction 
which    lends    additional    strength    to    the 
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boiler   is   now   being   very   generally   used 
in  meclianical  work. 

Tlie  tabulated  rcyorts  of  a  dynamom- 
eter test  by  the  New  York  Central  offi- 
cials, which  I  was  interested  enough  to 
go  over  and  which  are  open  to  all  who 
wish  to  see  them,  are  proof  that  this  new 
form  of  firebox  far  surpasses  the  old.  I 
am  not  an  engineer,  but  I  have  heard  good 
engineers  contirm  tlie  conclusions  ar- 
rived at  by  Mr.  John  W.  Harkom,  of 
Melbourne.  Quebec,  that  the  principle  is 
siH-ely  correct,  therefore  I  would  like  to 
ask,  why  has  it  not  been  adopted  by  the 
railroads?  It  is  eight  times  stronger 
than  those  at  present  used,  and  saves  ex- 
penses in  fuel  and  repairs.  Is  not  this 
what  the  railroads  want?  If  there  are 
any  technical  objections  they  ought  to  be 
brought  out.  The  railroads'  neglect  to 
adopt  the  new  firebox  in  absence  of  prac- 
tical objection  should  be  overcome  by 
law.  And  its  use  should  be  required  the 
same  as  the  Westinghouse  Air  Brake  and 
other  safety  appliances. 

Can  some  one  answer  me? 

Henry  C.   Saulnier. 

Fhiladclfhia.  Pa. 


except  the  brass  fittings,  wore  actually 
made  in  the  McKeesport  plant. 

As  will  be  noted  from  the  illustra- 
tion, the  engine  was  built  to  haul  trains 
of  small  coal  cars  on  the  narrow  gauge 
tracks  used  at  the  bituminous  coal 
mines  of  the  Pittsburgh  district.  These 
wagons  were  constructed  to  carry  a 
load  of  coal  weighing  2,600  lbs., 
though  at  some  of  the  mines  larger 
sizes  were  used.  The  wheels  were  16 
ins.  in  diameter  and  turned  on  fixed 
axles  like  the  wheels  of  a  common 
wagon.  This  was  on  account  of  the 
sharp  curves  around  which  they  were 
obliged  to  pass  in  going  to  and  from 
the  "rooms"  of  the  collieries  in  which 
the  miners  worked.  Wliile  the  writer 
was  connected  with  tlic  Westmoreland 
Coal  Co.,  at  Irwin,  Pa.,  arrangements 
were  made  with  the  Pennsylvania  R.  R. 
Co.  for  supplying  the  tenders  of  the 
locomotives  with  coal  directly  from 
these  wagons  as  they  came  from  the 
mines  at  the  Spring  Hill  olliery  of 
our  company,  about  fourteen  miles 
east   of   Pittsburgh. 

C.    H.    C.\RUTHF,RS. 
Ycnlon.  I\,. 


Old   McKeesport   Locomotive. 
Editor  : 

Very  few  of  tlie  residents  of  .Mc- 
Keesport, Pa.,  know  that  their  towii 
long  ago  boasted  of  a  locomotive 
works,  nevertlielcss  the  accompanying 
illustration  is  reproduced  from  a  pho- 
tograph of  a  little  locomotive  whicli 
was  built  in  that  town  at  shops  wliich 
at  one  time  did  a  very  extensi\e  and 
diversified  business,  Init  which  has 
long  ceased  to  e.Kist;  indeed,  few  of  the 
present  inliabitants  can  point  out  tlie 
site   once   occupied   l>y   the   buildings. 

From  the  name  cif  tlie  engine  paint- 
ed in  the  panel  cjf  its  call,  "Ellrod,"  1 
believe  it  was  l)uilt  for  and  used  by  a 
coal  company  at  Ellrod  Station,  a  short 
distance  above  .McKeesport  on  what 
was  the  Pittsburgli  &  Connellsville  R. 
R.,  but  wliich  is  now  the  Pittsburgh 
Division  af  the   Baltimore   &  Oliio. 

Much  to  my  regret  1  possess  no  di- 
mensions of  tlie  engine,  but  the  follow- 
ing will  not  lie  far  from  correct:  Cylin- 
ders, 7  in.-,.  X  14  ins.:  drivers.  30  ins.; 
weight,  about  five  or  six  tons;  gauge, 
.30  ins.  or  40  iiT..  b'uel.  liituniinous 
coal;  boiler  betsveen  _'.^  in-,  cr  ,30  ins. 
diameter. 

Chilled  driving  wheels  of  plalc  pat- 
tern arc  shown  in  the  illustr.ition.  The 
valve  gear  was  the  hook  in. .lion  of  the 
"drop   hiir.k"   type. 

Whether  the  firm  Iniilt  in.  in-  loco- 
motives. 1  cannot  state,  but  in  l.HO]  1 
saw  either  tliis  engine  or  one  exactly 
like  it,  lying  with  other  scrap  on  the 
Allegheny  River  wharf  at  Pitlsburgh. 
.Ml  parts  r.f  this  engine  and  it^  boiler 


McKeesport.  r.\.,  liicomutive. 

Old    Time    Railroad    Reminiscences. 

I'.v    S.   J.   Kidder. 
EiiiTriK  : 

1   believe   the   average   .Xinerlcan   citizen 
is  supposed   t 


be  hoiu 


but  when  that 
individual  sees  ;in  apiKirent  i.pp..rtunity 
to  extort  ni.iiiey  fnun  ttie  treasury  of  a 
railroad  c..ni|iany  il  i^  in.lecd  surprising 
to  what  extent  scruples  will  be  sacrificed 
to  permit  the  taking  advantage  of  what 
promises  to  attain  tliat  end.  Does  the 
average  passenger  permit  liiinself  to  be- 
lieve he  is  departing  fr..m  Webster's 
definition  of  honesty  wlieii  ensconced  be- 
hind a  newspaper  for  instance,  he  man- 
ages to  be  overlooked  by  the  conductor 
when  that  official  is  collecting  fares  and 
does  he  not  carefully  preserve  the  ticket 
for  anotlier  passage,  nr  again  tlie  man 
wlio  enters  a  trumped  up  charge  and  in- 
stitutes a  lawsuit  against  the  railr.iad  and 
with  the  testimony  of  himself  and  neigh- 
bors endeavors  to  establish  his  case  when, 
as  a  matter  of  fact,  those  other  than 
himself  know  little  nr  nothing  of  the 
ciilpaliility     of     tlie     defendant,     the     one 


thought  seemingly  being  anything  to  beat 
the  railroad. 

During   my   years   of    experience   as   a 
locomotive    engineer   numerous    instances 
came  under  my  observation  and  in  some 
of  which  I  participated,  of  suits  brought 
against    the    company    three    of    which    I 
will  relate  and  which  illustrate  some  of 
the   devious    methods    resorted   to    in    an 
endeavor  to  extort  money  from  the  rail- 
road company.    The   first   case   was   that 
of  Jacob  Brandt  who  had  sued  the  com- 
pany for  the  burning  of  a  twenty-ton  hay 
stack,  it  being  alleged  that,  on  a  certain 
Sunday   evening,  the  stack  had  been   set 
on    fire    by   sparks    from   the   locomotive 
pulling   train   No.   2,    which   was   due   to 
pass  his  place  at  10.40  p.  m.     Brandt,  to 
judge  from  his  home  surroundings,  was 
what  might  be  termed  a  shiftless  farmer, 
as    his    house,    outbuildings,    fences,    etc., 
had  an  appearance  of  neglect  and  decay 
and  with  his  farming  tools  promiscuously 
scattered   about  the  fields   everything  in- 
dicated that  the  owner  largely  left  things 
to   the  care  of  nature's   erratic   elements. 
Jacob's  farm  was  situated  about  one  mile 
from  the  foot  of  White  Breast,  a  one  and 
a  third  per  cent,  grade,  some  three  miles 
in  length,  the  house  and  hay  stack  being 
perhaps  seventy  yards  to  the  south  of  the 
track.       Among     the     claims     made     by 
Brandt   was  that  a  party  of  friends   was 
visiting  him  on  the  night  in  question  and 
immediately  following  the  passing  of  the 
train    the    hay    stack    was    enveloped    in 
fiiunes   and   totally    destroyed.     One   after 
iin.ither   Jacb   ami    his    friends   took   the 
witness  stand  and  testified  of  their  pres- 
.  nee,    of    seeing   the   train    pass    at    10.40. 
tliat   the   locomotive   was   emitting   sparks 
freely — which  was  always  the  case  at  that 
particular    place    when    hauling    a    heavy 
train  and  a  number  of  witnesses  went  so 
far  as  to  allege  that  they  saw  the  sparks 
alight  on  the  hay  stack  and  start  the  fire. 
In    those    days    there    were    no    Sunday 
trains   over   \\'hite   Breast   from   early   in 
the   morning   until   No.   2  at   10.40   p.   m., 
making  it  impossible  to  confuse  this  train 
with     any    other.     Following    the     direct 
testimony  these  witnesses  were  subjected 
to    a    sharp    cross-examination,    the    main 
point   of  the   railroad   attorneys  being   to 
get  them  on  record  as  to  the  precise  time 
the  train  passed  but  no  amount  of  ques- 
tioning could   prevail  upon   any  of  them 
to    concede    that    tlie   time    was    anything 
other    than     10.40    p.    m.     Following    the 
testimony  of  the  Brandt  faction  the  rail- 
road lawyers  produced  evidence  that  the 
Brandt  homestead  had  been  the  scene  of 
gay  festivities  on  that   particular  Sunday 
night,  largely   the   result   of  a  two-gallon 
jug  of  "Red  Eye,"  the  contents  of  which 
had   been   dispensed   among  the  convivial 
guests,  and  that  the  participants  were  in 
such  condition  before  the  affair  was  over 
as  to  see  things  in  a  light  quite  contrary 
to  that  of  normal  vision.     The  time  cle- 
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ment  proved  a  fatal  one  for  Brandt  as 
the  railroad  had  no  trouble  in  showing 
by  the  testimony  of  the  other  train  men 
and  myself,  as  well  as  the  train  sheet  of 
the  train  dispatcher,  that  no  train  had 
passed  the  grade  for  some  sixteen  hours 
prior  to  the  passage  of  No.  2  and  that  on 
the  night  in  question  this  train  was 
two  hours  late,  passing  White  Breast 
twenty  minutes  after  the  midnight  hour. 
This  proof  of  perjury  on  the  part  of 
Brandt  and  others  left  little  argument  for 
his  attorney  and  a  verdict  for  the  railroad 
was  promptly  rendered.  The  second  in- 
cident occurred  on  the  Keokuk  branch,  a 
few  miles  south  of  Burlington,  Iowa.  In 
addition  to  the  C.  B.  &  Q.  trains  those  of 
the  then  Burlington  &  Southwestern  rail- 
road used  the  track  from  Burlington  to 
Vielle,  some  twenty-five  miles. 

Upon  their  departure  from  Burlington 
the  morning  passenger  trains  of  both 
roads  were  composed  of  three  cars,  the 
C.  B.  &  Q.  cars  being  painted  yellow 
while  those  of  the  Southwestern  were  a 
severe  black.  The  Southwestern  train  was 
due  to  leave  at  7.40,  the  C.  B.  &  Q. 
twenty  minutes  later  and  as  the  trains, 
with  rare  exceptions,  departed  on  time 
the  black  cars  went  ahead,  the  yellow 
ones  following.  On  the  morning  in  ques- 
tion something  happened  to  delay  the  de- 
parture of  the  Southwestern  train,  and 
as  a  result  I  pulled  out  on  schedule  time, 
the  Southwestern  following  some  twenty 
minutes  later  and  forty  minutes  behind 
its  regular  time.  At  a  point  several  miles 
below  Burlington  on  a  long  straight  piece 
of  track  was  a  highway  crossing,  the  ap- 
proaches to  it  from  either  side  being 
obscured  by  weeds  and  bushes  several 
feet  in  height,  which  grew  in  great  pro- 
fusion along  the  right  of  way,  and  to  an 
extent  that  animals  approaching  the 
crossing  could  not  be  seen  from  the 
engine  until  they  were  within  not  more 
than  a  half  dozen  feet  of  the  track.  As 
the  2.45  approached  the  crossing,  at  a 
speed  of  perhaps  forty-five  miles  an  hour, 
a  large,  healthy-looking  cow  stepped 
from  behind  the  brush  onto  the  track  and 
took  a  stand  facing  in  the  direction  the 
train  was  moving,  then  turned  her  head 
as  if  to  watch  our  approach.  We  were 
so  near  the  crossing  when  the  bovine 
took  possession  that  to  stop  or  materially 
slow  down  was  impossible  and  as  I  al- 
ways believed  in  hitting  large  animals 
hard,  if  at  all,  as  a  matter  of  safety  to  the 
train,  the  engine  was  not  disturbed  by 
either  shutting  off  steam  or  applying  the 
brakes,  I  meanwhile  blowing  a  warning 
whistle.  All  this  happened  in  a  few  short 
moments,  and  as  the  bumper  beam  came 
in  contact  with  the  hindquarters  of  that 
cow  she  suddenly  became  a  sort  of  areo- 
plane,  swiftly  flying  at  a  slight  angle  from 
the  track  and  the  last  of  her  to  be  seen 
was  as  she  mowed  down  the  weeds  and 
brush  preparatory  to  alighting. 


To  the  owner  it  evidently  appeared  that 
here  was  a  favorable  opportunity  to  col- 
lect damages  for  the  cow  and  he  would 
perhaps  have  had  little  trouble  in  doing 
so  had  he  simply  stated  the  facts  and 
played  fair  with  the  company  actually  in- 
volved. Instead  he  sued  the  South- 
western Railroad  and  at  the  trial,  as  was 
done  in  the  former  case,  brought  several 
of  his  neighbors  as  witnesses,  not  one  of 
wliich  could  see  the  crossing  from  their 
homes.  The  witnesses  were  a  unit  in 
testifying  that  they  happened  to  be  in  the 
vicinity  of  the  crossing  when  the  accident 
happened,  that  they  saw  the  engine  hit 
the  cow,  that  no  whistle  was  sounded  or 
bell  rang,  that  the  hour  was  the  time 
when  the  first  train  always  passed  and 
that  there  was  no  question  about  its  being 
the  South-Westcrn  train,  as  all  the  cars 
were  painted  black.  Up  to  this  point  the 
defendant  appeared  to  have  decidedly  the 
worst  of  it,  but  when  ample  proof  was 
presented  by  the  railroad  that  their  train 
was  forty  minutes  late  that  morning  and 
that  it  was  a  C.  B.  &  Q.  engine  with  a 
train  of  yellow  cars  that  caused  the  cow 
to  be  summarily  removed  from  her 
former  activities  the  case  was  thrown  out 
of  court. 

The  third  incident  was  that  of  another 
shiftless  farmer  who  resided  in  a  log 
shack  several  miles  west  of  Fairfield  and 
some  twenty  rods  from  a  highway  cross- 
ing. As  we  approached  the  crossing  I 
dimly  saw  by  the  rays  of  the  headlight 
something  lying  on  the  timbers  of  a  cattle 
guard  and  which  I  took  to  be  a  man. 

Everything  possible  was  done  to  stop 
but  the  object  was  struck  and  thrown 
several  feet  from  the  track.  Still  believ- 
ing the  victim  to  be  a  man,  upon  coming 
to  a  standstill  several  of  us  went  back 
and  found — not  a  man  but  a  large  hog, 
lying  cold  in  death — which  indicated  be- 
yond question  that  the  animal  had  passed 
that  bourne  from  which  no  swine  returns 
several  hours  at  least  before  its  violent 
contact  with  the  pilot. 

.^t  the  trial  the  farmer  was  the  only 
witness  in  his  own  behalf  and  his  state- 
ments became  badly  mixed  during  cross- 
examination.  Detectives  were  able  to 
show  that  the  hog  had  been  dragged  from 
the  pen  beside  the  road  to  the  crossing 
and  also  a  witness  was  produced,  who 
when  driving  along  the  highway  had 
pas.';ed  the  farmer  standing  beside  the 
road  not  far  from  the  crossing  and  a  hog 
lying  near  him  some  hours  before  the 
train  came  along.  It  may  perhaps  be 
needless  to  add  that  the  farmer  did  not 
collect  damages  but  at  the  termination  of 
a  trial  some  time  later  he  did  collect  a 
sentence  of  two  and  half  years  in  the 
Iowa  State  penitentiary  for  placing  an 
obstruction  on  the  track  and  the  last  I 
hoard  of  him  he  was  biding  his  time  in 
that  institution,  from  which.  I  trust,  he 
came  out  a  better  and  wiser  ninn. 


New    Haven's    New    Electrical    Repair 
Shop. 

A  new  electrical  repair  shop  designed 
to  handle  all  of  the  now  extensive  elec- 
trical equipment  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  costing 
$650,000  and  covering  two  acres  of 
ground,  is  ncaring  completion  in  Van 
Nest,  Bronx,  Borough,  New  York  City. 
It  is  expected  that  it  will  be  in  operation 
by  August  1,  or  a  short  time  before  the 
electrification  of  the  road  from  Stamford 
to  New  Haven  is  finished. 

The  electrical  equipment  of  the  New 
Haven  road  is  assuming  large  propor- 
tions, it  having  a  total  of  99  electric  loco- 
motives and  23  multiple  unit  motor  cars. 
I'orty-seven  of  the  locomotives  are  used 
in  the  passenger  service,  36  for  freight 
and  16  as  switches.  The  freight  engines 
are  50  feet  long  and  weigh  150  tons. 
They  have  four  drivers  on  a  side,  and 
these  are  driven  by  eight  motors.  They 
will  exert  a  maximum  tractive  effort  of' 
40,000  tons  and  will  haul  a  1,500-ton 
freight  train  at  a  maximum  speed  of  35 
miles  an  hour. 


Enlargement  of  Angus  Shops,  Canadian 
Pacific  Railway. 

The  following  extensive  additions  are 
being  made  to  the  Angus  Shops,  Mont- 
real, the  percentages  gfiven  in  connection 
with  some  of  the  works  showing  the 
amount  of  work  completed  last  month  as 
advised  us  officially: 

Steel  passenger  and  freight  car  shops, 
comprising  material  shops,  182  by  100  ft., 
and  209  by  100  ft.;  passenger  car  shop 
202>/  by  110  ft.;  freight  car  shop,  405  by 
72  ft.;  transfer  table,  80  by  75  ft.,  80  per 
cent,  done;  bolt  and  nut  shop,  420  by  60 
ft.,  25  per  cent,  done ;  new  shipping  plat- 
form for  wheel  foundry,  100  by  72  ft. ; 
extension  to  scrap  platform  and  shed,  60" 
by  50  ft.;  extension  to  pattern  storage, 
60  by  50  ft.;  addition  to  car  ovens,  3  new 
ovens;  extension  to  locomotive  shops, 
594  by  80  ft.;  20  per  cent,  done;  addition 
to  tube  rack;  extension  to  office  building, 
80  by  75  ft.;  extension  of  power  house, 
20  by  62  ft.  11  ins.,  30  per  cent,  done;  ex- 
tension of  upholstering  shop.  80  by  75  ft., 
30  per  cent,  done ;  extension  to  frog  shop 
finished. 

Americar,  cs. 

The  number  of  I-lli-.i.';  .:  ordered  in 
ilie  L'nited  Stales  during  the  yc.ir  1912 
was  4,515,  which  may  be  taken  as  a  fair 
average  figure  for  the  period  of  10  years 
since  records  dealing  with  the  subject 
were  instituted.  The  statistics  show  an 
enormous  increase  in  the  demand  for 
2-8-2  type  engines,  a  type  ns  vet  untried 
on  British  railways,  and  it  is  inlcresting 
to  note  that  of  all  the  large  output  of 
locomotives,  only  five  out  of  a  total  of 
many  hundreds  for  passenger  service 
were  of  the  .Atlantic  type. 
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Ten  Wheel  Type  Locomotive  for  the  St.  Louis  Southwestern 


At  the  present  time,  the  two  locomotive 
types  most  prominent  in  American  prac- 
tice are  imquestionably  the  Pacific  and 
the  Mikado,  which  are  being  built  in  large 
numbers  for  passenger  and  freight  serv- 
ice respectively.  These  designs  have 
been  introduced  in  response  to  a  demand 
for  locomotives  having  not  only  high 
hauling,  but  also  high  steaming  capacity ; 
and  their  performance,  in  the  heaviest 
class  of  service,  is  proving  most  satis- 
factory. 

There  are,  however,  many  lines  where 
traffic  conditions  are  such  that  the  high 
steaming  capacity  alTorded  by  locomo- 
tives with  trailing  wheels  is  not  required, 
and  where  engines  having  simpler  wheel 
arrangements,  with  a  greater  percentage 
of  weight  on  drivers,  are  entirely  capable 
of  handling  the  traffic.     These  conditions 


under  the  tubes.  The  front  end  of  the 
crown  is  supported  by  three  rows  of  flexi- 
ble staybolts.  In  the  fourth  row,  the  two 
center  bolts  are  rigid,  and  the  number  of 
such  bolts  is  increased  in  each  succeeding 
row  from  the  front,  until  from  the  thir- 
teenth row  to  the  back  of  the  box,  there 
are  twelve.  The  forward  half  of  the 
crown  is  thus  supported,  on  each  side,  by 
a  group  of  flexible  bolts  covering  a  tri- 
angular area.  Such  bolts  are  also  liber- 
ally used  in  the  sides,  throat  and  back, 
the  total  number  employed  in  this  boiler 
being  781. 

The  grate  is  arranged  with  a  central 
longitudinal  bearer,  and  the  grate  bars 
are  interchangeable  with  the  standard  bar 
used  by  the  St.  Louis  Southwestern  in 
narrow  firebox  engines. 

The  steam  distributii^n  is  controlled  by 


ten-wheelers.  Wherever  practicable,  the 
details  interchange,  either  with  those  of 
the  passenger  locomotives,  or  with  those 
of  other  classes  of  engines  previously 
built  for  this  road.  The  tenders  used 
with  the  Ten-wheeled  and  Consolidation 
locomotives  are  practically  ahke. 

The  following  are  the  principal  dimen- 
sions of  these  two  classes  of  locomotives : 

TEN-WHEELERS. 

Gauge,  4  ft.  Syi  ins.;  cyhnders,  22  ins. 
X  28  ins. 

Boiler. — Type,  wagon  top;  diameter,  72 
ins. ;  thickness  of  sheets,  ^4  ins.  and  13/16 
ins. ;  working  pressure,  200  lbs. ;  fuel,  soft 
coal ;  staying,  radial. 

Fire  box. — Material,  steel ;  length,  102 
ins.;  width,  70  ins.;  depth,  front,  72  ins.; 
depth,  back.  58k)  ins.;  thickness  of  sheets, 


E.  .Adan 


TEN-WHEEL,  4.6.0  TYPE  LOCOMOTIVE   FOR  THE  ST.   LOI'IS   SOUTHWESTERN  R.MLWAY. 
Superintendent  of  Motive  Power.  Baldwin  Locomoti' 


Works,   Builders. 


arc  foun<l  on  the  St.  Louis  Southwestern 
Ky.,  which  has  recently  received  ten  pas- 
senger locomotives  of  the  ten-wheeled 
type,  and  an  equal  numlicr  of  freight  lo- 
comotives of  the  Consolidation  type,  from 
the   Baldwin   Locomotive  Works. 

The  ten-wheeled  locomotives  exert  a 
maximum  tractive  force  of  33,400  lbs., 
and  are  designed  to  haul  trains  weighing 
470  tons  up  a  grade  of  one  per  cent,  at  a 
speed  of  30  miles  per  hour.  Tlie  total 
equivalent  heating  surface,  making  the 
usual  allowance  for  the  superheater,  is 
3,256  sq.  ft.,  or  264  sq.  ft.  per  cubic  foot 
<ti  cylinder  volume — a  liberal  allowance 
for  an  engine  of  this  type. 

The  boiler  is  of  the  extended  wagon 
lop  type,  designed  to  accommodate  a  30 
element  superheater.  The  small  boiler 
tubes  are  spaced  with  "i^-inch  bridges. 
The  firebox  has  a  vertical  liackhcad  and 
■sloping  throat,  and  the  mud  ring,  for- 
ward of  the  rear  drivers,  is  inclined  in 
.order  to  give  the  greatest  possible  deptli 


14-inch  |)iston  valves,  which  are  driven 
by  Walscliaerts  motion.  The  cylinder 
and  steam-chest  heads  are  of  cast  steel, 
and  the  cylinders  are  fitted  with  both  re- 
lief ancl  by-pass  valves.  Hunt-Spiller 
iron  is  used  in  the  steam-chest  bushings 
and  valve  packing  rings;  also  in  the  pis- 
ton bull  and  packing  rings,  the  crosshead 
shoes,  and  the  bushings  in  the  solid-end 
side  rod  stubs. 

The  front  truck  has  a  rigid  center.  The 
driving  tires  are  all  flanged,  but  the  set- 
ting is  such  that  the  total  play  between 
the  flanges  and  rails  is  '.s  in.  greater  on 
the  front  and  rear  pairs  of  wheels  than 
on  the  main  pair. 

The  tender  has  a  cast  steel  frame,  and 
the  trucks  are  of  the  ecjualized  pattern, 
with  side  frames  and  center  jiiece  of  steel, 
in  one  casting.  The  truck  boxes  are  of 
cast  iron  with  vanadium  content. 

The  Consolidation  type  locomotives 
exert  a  tractive  force  ..f  50.200  pounds, 
and   are   in   many   respects   similar   to  the 


sides,  -5^  ins. ;  thickness  of  sheets,  back, 
■V'8  ins. ;  thickness  of  sheets,  crown,  5^ 
ins. ;  thickness  of  sheets,  tube,  9/16  ins. 

Water  space. — Front,  5  ins. ;  sides,  4 
ins. ;  back,  4  ins. 

Tubes.— Diameter.  5"'-8  ins.;  30,  No.  9 
W.  G.,  2  ins.;  212,  No.  11  W.  G. ;  length, 
15  ft. 

Heating  surface. — Firebox.  173  sq.  ft.; 
tubes,  2,285  sq.  ft.;  total,  2,458  sq.  ft.; 
grate  area,  49.6  sq.  ft. 

Driving  wheels. — Diameter,  outside,  69 
ins.;  diameter,  center,  62  ins.;  journals, 
main,  lO^i  ins.  x  13  ins. ;  journals,  others, 
10  ins.  X  13  ins. 

Engine  truck  wheels. — Diameter,  front, 
53  ins.;  journals,  6  ins.  x  12  ins. 

Wheel  base. — Driving,  15  ft.;  rigid,  15 
ft. :  total  engine.  26  ft.  2  ins. ;  total  engine 
and  tender.  61  ft.  5^  ins. 

Weight.— On  driving  wdieels,  164,680 
lbs. ;  on  truck,  front,  44,520  lbs. ;  total 
engine,  209.200  lbs. ;  total  engine  and 
tender,  380.000  lbs. 
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Tender. — Wheels,  number,  8;  wheels, 
diameter,  33  in's.;  journals,  6  ins.  x  11 
ins. ;  tank  capacity,  9,000  gals ;  fuel  capac- 
ity, IS  tons ;  service,  passenger. 

Engine  equipped  with  Schmidt  super- 
heater.    Superheating  surface,  532  sq.  ft. 

CONSOLIDATIONS. 

Gauge. — 4  ft.  Syi  ins. ;  cylinders,  25  ins. 
X  30  ins. ;  valves,  14  in.  piston. 

Boiler. — Type,  straight;  diameter,  80 
ins. ;  thickness  of  sheets,  13/16  ins.  and  /« 
ins. ;  working  pressure,  180  lbs. ;  fuel,  soft 
coal;  staying,  radial. 

Fire  Box. — Material,  steel;  length,  108 
ins.;  width,  70  ins.;  depth,  front,  75% 
ins. ;  depth,  back,  64  ins. ;  thickness  of 
sheets,  sides,  ■>^  ins. ;  thickness  of  sheets, 
back,  H  ins. ;  thickness  of  sheets,  crown, 
i^  ins. ;  thickness  of  sheets,  tube,  9/16  ins. 

Water  space. — Front,  5  ins. ;  sides,  Ayi 
ins. ;  back,  4]/i  ins. 

Tubes. — Diameter,  5f^   ins. ;  32,   No.  9, 


Oil  Fuel  on  the  Canadian  Pacific. 
The  chief  engineer  of  the  Canadian 
Pacific  Railway  recently  made  a  trip  of 
inspection  to  Vancouver  and  Victoria  for 
the  purpose  of  investigating  the  cost  and 
feasibility  of  using  oil  in  the  locomotives 
on  the  Cascade  subdivision  of  the  British 
Columbia  division,  both  in  passenger  and 
yard  engines.  Oil  tanks  will  be  estab- 
lished at  Vancouver,  Coquitlam,  Mission 
Junction,  and  North  Bend  to  supply  the 
fuel  for  the  locomotives.  The  work  of 
converting  will  be  done  at  the  local  shops. 
Oil  has  been  used  for  fuel  purposes  for 
some  time  on  the  sections  between  Kam- 
loops  and  Field,  and  it  is  planned  to  ex- 
tend the  system  to  the  other  portions  of 
the  road.  Engines  on  some  of  the  branch 
lines  of  the  Province  have  also  been  using 
oil  for  fuel.  After  the  engines  on  the 
Cascade  division  have  been  changed  and 
placed  in  commission  it  is  intended  to  ex- 
tend the  plan  to  the  section  between  North 


Peat  Powder  as  Fuel. 

The  announcement  that  Hjalmar  von 
Porat,  a  Swedish  engineer,  had  perfected 
a  process  for  utilizing  peat  powder  as  fuel 
for  locomotives  has  awakened  interest  in 
the  possibility  of  developing  the  extensive 
peat  bogs  of  Sweden  for  this  purpose. 

The  powder  is  manufactured  by  the 
Ekclund  process.  It  does  not  appear  that 
this  process  has  made  much  headway  as 
yet,  but  it  is  now  predicted  that  in  con- 
nection with  the  discovery  of  Mr.  von 
Porat,  the  use  of  peat  powder  will  in 
time  become  extensive. 

In  the  von  Porat  system  the  peat  pow- 
der is  fed  by  an  automatic  device  into  the 
furnace  of  the  locomotive,  which  is 
specially  arranged  to  consume  it.  Ac- 
cording to  Mr.  von  Porat,  the  results  ob- 
tained with  peat  powder  may  be  summed 
up  as  follows : 

Substantially  the  same  results  can  be 
had  from  lyi  tons  of  peat  powder  that  1 
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W.  G.  2  ins.;  245,  No.  11  W.  G. ;  length, 
15  ft. 

Heating  surface. — Firebo.x,  185  s(i.  ft.; 
tubes.  2,585  sq.  ft.;  total,  2,770  sq.  ft.; 
grate  area,  52.5  sq.  ft. 

Driving  wheels. — Diameter,  outside,  57 
ins. ;  diameter,  center,  50  ins. ;  journals, 
•main,  W/i  ins.  x  13  ins. ;  journals,  others. 
10  ins.  x  13  ins. 

Engine  truck  wheels. — Diameter,  front, 
30  ins.;  journals,  6  ins.  x  12  ins. 

Wheel  base. — Driving,  16  ft.  6  ins. ; 
rigid,  16  ft.  6  ins.;  total  engine,  25  ft.  6 
ins.;  total  engine  and  tender,  62  ft.  3'A 
ins. 

Weight.— On  driving  wheels,  201,500 
lbs.;  on  truck,  front,  28,800  lbs.;  total 
engine,  230,300  lbs. ;  total  engine  and 
tender,  402,000  lbs. 

Tender. — Wheels,  number,  8;  wheels, 
<Iiameter,  33  ins.;  journals,  6  ins.  x  11 
ins. ;  tank  capacity,  9,000  gals. ;  fuel  capac- 
ity. IS  tons;  service,  freight. 

Engine  equipped  with  Schmidt  super- 
heater.    Superheating  surface,  578  sq.   ft. 


Bend     and     Kamloops,     completing     the 
change    on    the    entire    British    Columbia 

division. 


The  Quebec  Bridge. 

The  revised  design  for  the  Quebec 
Bridge  is  so  far  advanced  that  details  of 
the  principal  members  are  available.  The 
main  span  is  1,800  ft.  long.  The  top 
chord  members  of  the  cantilevers  will 
consist  of  double  lines  of  16  in.  I-bars. 
The  bottom  chords  will  be  7  ft.  in  height 
by  10  It.  wide.  The  length  from  panel  to 
panel  point  will  be  86  ft.,  and  each  full 
panel  of  the  bottom  chord  for  one  truss 
will  weigh  200  tons.  Each  cast  iron  base 
for  the  towers  will  weigh  500  tons.  The 
stringers  reaching  from  panel  point  to 
panel  point  are  massive  plate  girders  10 
ft.  in  depth,  each  weighing  about  60  tons. 
The  work  is  progressing  rapidly  .nnd  ar- 
rangements are  being  made  to  continue 
the  work  during  the  winter  months, 
which  will  greatly  hasten  the  completion 
of  the  work. 


ton  of  coal  will  produce.  Peat  powder 
may  be  burned  with  an  admixture  of 
at)out  5  per  cent,  of  coal.  As  to  firing 
with  peat  powder,  the  work  is  almost 
nothing  in  comparison  with  firing  with 
coal,  because  the  powder  is  forced  into 
the  furnace  by  automatic  process.  No 
change  had  to  be  made  in  the  boiler  and 
none  in  the  firebox,  except  installing  the 
special  apparatus.  There  is  no  difficulty 
in  bringing  the  powder  from  the  tender 
to  the  fire  box,  as  it  passes  through  a 
conveyance  pipe,  .\nother  advantage  in 
using  peat  powder  is  that  no  cold  air  can 
get  into  the  firebox  and  neither  smoke 
nor  sparks  escape  from  the  smokestack. 
.\s  a  result  of  von  Porat's  invention,  it 
is  reported  that  a  number  of  the  Swedish 
railways  are  preparing  to  use  peat  pow- 
der instead  of  coal,  and  the  experiment 
is  being  watched  with  much  interest  by 
the  leading  railroad  experts  in  Europe 
and  elsewhere,  as  in  many  countries  peat 
fuel  is  readily  available  and  can  be  had 
at  much  less  cost  then  coal. 
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Twenty-first  Annual  Convention  of  the 
Traveling  Engineers'  Association 


The  Traveling  Engineers'  Association 
held  their  twenty-first  annual  convention 
in   Chicago,  August   12,   13,   14  and  IS. 

President  W.  H.  Corbett,  in  a  very 
sensible  inaugural  address,  mentioned 
that  the  association  had  attained  its  ma- 
jority, the  present  being  the  twenty-first 
annual  convention,  a  protracted  history 
which  represented  unfailing  industry  and 
commendable  enterprise  in  holding  faith- 
ful to  the  motto,  "To  improve  the  loco- 
motive service  of  all  American  rail- 
roads." Referring  to  the  work  done  by 
the  association  he  said : 

"It  was  no  slight  task  to  conceive  and 
build  up  an  organization  such  as  this 
that  helps  to  move  the  world  to  better 
and  greater  things.  The  few  far-seeing 
men  who  realized  the  great  amount  of 
good  to  be  derived  from  learning  other 
people's  point  of  view,  and  who  gave 
their  time  and  labor  to  give  it  its  first 
start,  surely  'builded  better  than  they 
knew.'  Good  works  seldom  show  re- 
sults in  the  lifetime  of  those  who  sow, 
'  hence  we  are  fortunate  that  the  efforts 
made  a  few  years  ago  show  such  won- 
derful results  in  such  a  comparatively 
short  time,  but  there  is  always  more  to 
be    done. 

"There  is  probably  no  mechanical  or- 
ganization in  the  country  that  can  com- 
pete with  ours  in  the  intense  interest 
and  the  desire  for  information  displayed 
by  a  majority  of  the  members,  and  in  the 
practical  every-day  subjects  that  are  dis- 
cussed and  the  intelligent  handling  of 
the  same. 

"The  road  foreman  of  engines  is  so 
close  to  the  locomotive  and  to  the  men 
of  the  locomotive  that  his  responsibilities 
are  perhaps  greater  than  any  other  per- 
son connected  with  the  handling  of  the 
train.  He  should  know  by  sight  and  by 
sound  almost  immediately  when  anything 
goes  wrong  with  the  engine.  He  should 
keep  posted  in  advance  on  all  the  new 
appliances,  and  should  learn  to  use  them 
to  the  best  possible  advantage  and  be 
able  to  quickly  estimate  their  value  to 
the  service.  He  must  take  a  personal 
interest  in  his  work,  his  mind  ever 
quick  and  alert  to  grasp  each  new  de- 
vice as  it  comes.  Engineering  is  not 
what  it  was  ten  or  even  five  years  ago ; 
new  devices  are  constantly  being  applied 
and  the  engines  are  getting  larger  and 
heavier. 

"There  arc  so  many  interesting  s>ib- 
jccts  brought  up  at  our  annual  meeting, 
so   much    good,   practical   information    to 


be  gained,  tliat  every  road  foreman  of 
engines  should  make  an  effort  to  be 
present  at  the  session.  The  new  ideas  and 
good  first-hand  experiences  that  he  lis- 
tens to,  must  fill  him  with  enthusiasm  so 
that  when  he  returns  to  his  home  and 
his  work,  he  takes  with  him  higher 
ideals  and  a  mind  firmly  convinced  to 
use  his  newly-acquired  knowledge  to  the 
best  advantage  in  improving  the  service 
in  his  territory.  I  hope  that  all  the 
members  will  take  an  active  part  in  the 
discussions  so  that  all  may  benefit  by 
the  exchange  of  ideas,  and  I  sincerely 
hope  the  new  members  will  feel  free  in 
expressing   their   views." 

After  paying  a  high  tribute  to  the 
services  for  the  association  performed  by 
Clinton  B.  Conger,  President  Corbett 
gave  some  particulars  of  the  work  to  be 
done  by  the  convention  and  urged  the 
members  to  attend  the  sessions  and  pay 
close   attention    to   the   proceedings. 


REPORTS    OF   COMMITTEES 


Superheat   Locomotives. 

The  first  report  read  was  that  on 
Uniform  Instruction  to  Enginemen  on 
Handling  of  Superheat  Locomotives. 
Mr.  J.  W.  Hardy  was  chairman  of  the 
committee  that  prepared  this  report 
and  was  assisted  by  I^Iessrs.  Sheridan 
Bisbee,  W.  A.  Buckbee,  B.  J.  Feeny, 
and  J.  W.  Heath. 

.^fter  mentioning  tlie  experiments  of 
Dr.  Wilhelm  Schmidt  with  superheat 
some  twenty  years  ago  and  the  subse- 
quent success  achieved  which  have 
put  over  12,000  superheaters  upon 
European  railways  and  7.000  upon  rail- 
roads in  the  United  States,  the  report 
proceeds  to  give  particulars  of  the 
Schmidt   invention   as   follows: 

The  device  consists  of  several  large 
fiues  located  usually  in  the  upper  part 
of  the  boiler  and  wliich  contain  a  sys- 
tem of  tubing  known  as  superheat 
units.  The  units  are  connected  to  a 
header  located  in  tlie  smoke-box  and 
in  direct  connection  with  the  dry-pipes 
and  steam  pipes. 

The  steam,  after  leaving  the  boiler, 
passes  through  the  units  on  its  way 
to  the  cylinders  and  in  so  doing 
absorbs  heat  from  the  fire-box  gases 
as  they  pass  through  the  large  flues, 
and  the  steam  becomes  superheated,  its 
temperature  being  increased  to  as  high 
as  250  degrees  above  that  in  the  boiler 
and   without  changing  its  pressure. 


The  smoke-bo.x  is  so  constructed  as 
to  form  a  box-like  arrangement  enclos- 
ing the  superheater  parts  in  the  front 
end  with  an  opening  between  .it  and 
the  remainder  of  the  smoke-box.  This 
opening  is  controlled  by  a  damper,  the 
object  of  which  is  to  protect,  when 
closed,  the  units  from  becoming  over- 
heated by  shutting  ofif  the  flow  of  gases 
through  the  large  flues  when  steam  is 
shut  off. 

The  superheater  damper  is  operated 
by  a  counter-weight  and  a  small  steam 
cylinder  located  on  the  outside  of  the 
smoke-box,  to  which  is  connected  a 
steam  pipe  leading  from  the  valve 
chamber  or  blower  connection  as  the 
case  may  be. 

Steam  as  generated  in  the  boiler  is 
known  as  saturated  steam  and  remains 
as  such  as  long  as  it  is  contained  in 
the  boiler  and  its  temperature  is  the 
same  as  the  water  from  which  it  was 
generated,  but  in  passing  through  the 
superheater  it  is  capable  of  absorbing 
additional  heat,  thus  increasing  its 
temperature  and  its  volume,  but  NOT 
its  pressure. 

The  principal  advantages  derived 
from  the  use  of  superheated  steam  are: 
The  increased  volume  of  steam  deliv- 
ered per  unit  of  water  evaporated,  the 
prevention  of  cylinder  condensation, 
and  a  much  smarter  engine.  When  we 
consider  the  fact  that  the  heat  losses 
in  the  cylinders  of  a  saturated  steam 
locomotive  average  easily  30  per  cent., 
due  to  cylinder  condensation,  which  is 
eliminated  with  highly  superheated 
steam,  and  in  addition  the  increase  in 
volume,  it  is  an  easy  matter  to  see 
why  the  superheater  locomotive  pro- 
duces such  remarkable  results  in  the 
way  of  efficiency  and  economy. 

Add  to  this  the  fact  that  the  effi- 
ciency of  the  superheater  locomotive 
increases  as  the  load  increases,  while 
it  is  the  reverse  with  saturated  steam, 
and  we  have  the  reason  for  its  being 
generally  adopted  by  the  railroads. 

In  the  operations  of  a  superheater 
locomotive  it  is  necessary,  as  with  all 
other  devices,  in  order  to  obtain  the 
most  efficient  and  economical  perform- 
ance, that  the  enginemen  be  familiar 
in  a  general  way  with  the  construction 
and  operation  of  the  superheater  as 
well  as  the  nature  of  superheated 
steam,  and  while  the  operation  docs 
not  require  any  radical  departure  from 
what  has  been  the  recommended  prac- 
tice   for    saturated    steam    locomotives. 
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there  are  some  operating  features 
which,  if  followed  closely,  will  produce 
the  desired  results,  while  on  the  other 
hand,  if  they  are  not  followed,  the  re- 
sults are  unsatisfactory  and  the  full 
efficiency  and  economy  of  the  super- 
heater locomotive  will  not  be  obtained. 
It  is  this  feature  of  the  superheater 
locomotive  that  we  propose  to  deal 
with  in  this  paper  and  your  committee 
feels  that  with  the  aid  of  the  discussion 
following  the  reading  of  the  paper  this 
Association  will  be  in  a  position  to 
recommend  "Uniform  Instructions  to 
Enginemen  on  Handling  of  Superheat 
Locomotives"  that  will  meet  with  the 
approval  of  the  best  authority  on  the 
subject,  and,  if  followed,  will  give  to 
the  railroads  the  benefits  of  remark- 
able results  in  the  way  of  increased 
efficiency  and  economy  which  the 
superheater  locomotive  is  capable  of 
delivering. 

DRAFTING   AND  FIRING. 

One  of  the  most  important  features 
to  be  considered  is  the  firing  question. 
Inasmuch  as  the  efficiency  of  the  loco- 
motive increases  as  the  degree  of 
superheat  increases,  it  can  readily  be 
seen  that  the  flame  temperature  in  the 
fire-box  is  a  very  important  factor  and 
it  is  quite  necessary  that  the  draft  ap- 
pliances be  so  constructed  as  to  pro- 
duce an  even,  steady  pull  over  the  en- 
tire grate,  and  a  draft  condition  that 
will  make  the  locomotive  a  free 
steamer.  In  order  to  obtain  this,  it  is 
generally  necessary  to  use  a  somewhat 
smaller  nozzle,  draft-pipe  and  stack 
arrangement. 

On  account  of  the  smaller  volume  of 
exhaust  steam  and  its  higher  velocity, 
a  moderate  reduction  in  the  size  of  the 
exhaust  nozzle  does  not  produce  the 
same  bad  effect  as  with  saturated 
steam,  and  its  reduction  to  produce 
the  desired  draft  conditions  may  be 
reached  before  there  is  any  noticeable 
effect  in  the  way  of  back  pressure. 
However,  the  necessity  for  these 
changes  depends  much  upon  the  qual- 
ity of  fuel  used  and  the  operating  con- 
ditions. 

Firing  should  be  light  and  regular 
and  a  high  flame  temperature  main- 
tained. 

Keep  a  light  fire,  a  bright  fire  and  a 
level  fire,  and  if  you  do  this  you  will 
have  a  HOT  fire  and  this  is  necessary 
to  obtain  best  results.  Close  the  fire- 
door  after  each   shovelful. 

Banked  fires  and  applying  fuel  in 
large  quantities  MUST  be  avoided,  as 
this  practice  produces  a  low  flame 
temperature,  which  materially  reduces 
the  degree  of  superheat  and  affects  the 
economy  and  efficiency  of  the  loco- 
motive. 

The  kind  of  coal  to  be  used  has  to 
be  considered.  For  illustration:  A 
superheater    locomotive    will    give    less 


trouble  and  will  be  more  efficient  using 
Colorado  or  New  Mexico  coal  than  it 
will  with  Iowa  or  Arkansas  coal;  this 
is  on  account  of  the  former  coals  being 
almost  free  from  clinker  and  slag 
forming  properties,  while  the  latter  is 
very  bad  to  clinker  the  grates  and 
honeycomb  the  tubes,  superheater 
units  and  flues.  This  is  especially  true 
during  wet  and  snowy  times  when  the 
percentage  of  moisture  is  high  in  the 
coal,  all  of  which  has  to  be  evaporated 
before  the  coal  will  burn,  and  while 
this  evaporation  is  taking  place,  in- 
stead of  having  a  white  burning  fire, 
we  have  a  red,  smoky  looking  fire  that 
has  a  temperature  just  up  to  the  melt- 
ing or  fusing  point,  and  the  impurities 
which  are  present  more  or  less  in 
nearly  all  coal,  melt  and  run  and  form 
clinkers  in  the  fire  and  on  the  flue- 
sheet,  in  tubes  and  flues.  This  occurs 
worse  with  old  flues  than  with  new 
ones. 

The  way  the  engineer  starts  his  train 
has  a  great  deal  to  do  with  this  also. 
If  in  starting  he  gives  his  engine  too 
much  throttle,  the  first  move  causes 
the  engine  to  slip,  which  helps  to  form 
clinkers  and  honeycomb  on  the  flue- 
sheet  and  superheater  units. 

When  making  a  terminal  start,  the 
condition  of  the  steam  being  used  is 
exactly  the  same  as  ordinary  wet  or 
saturated  steam,  and  this  condition 
contiiuies  until  the  superheater  ele- 
ments get  in  their  good  work,  the 
steam  gradually  getting  hotter  and 
hotter  and  drier  and  drier.  Engine- 
men  should  be  interested  in  having 
flues  kept  clean. 

.\ny  stoppage  of  the  flues  reduces 
the  boiler  heating  surface  and  in  case 
of  the  superheater  flues  also  reduces 
the  degree  of  superheat,  as  the  steam 
passing  through  the  unit  contained  in 
the  plugged  flue  is  not  superheated  and 
when  it  is  delivered  in  the  superheat 
portion  of  the  header  its  effect  on  the 
superheated  steam  is  to  reduce  its  tem- 
perature. 

The  enginemen  should  report 
promptly  any  indications  of  trouble  in 
the  front  end,  or  other  trouble  that 
will  in  any  way  affect  the  free  steam- 
ing of  the  locomotive. 

Experience  has  shown  that  a  very 
bad  condition  can  exist  in  the  front 
end  of  a  superheater  locomotive,  and 
still  the  performance  be  reasonably 
satisfactory.  Many  cases  have  oc- 
curred where  these  conditions  have  be- 
come bad  enough  to  cause  a  failure 
ordinarily  before  it  was  known  that 
there  was  anything  wrong. 

Enginemen  should  always  bear  in 
mind  that  if  a  superheater  locomotive 
docs  not  steam  freely  there  is  some- 
thing wrong  which  should  be  corrected 
at  once. 

Enginemen    should    report    promptly 


any  failure  of  the  superheater  damper 
to  work  properly,  and  in  case  it  fails 
to  operate  on  the  road  the  damper 
weight  may  be  tied  up  to  hold  the 
damper  in  open  position  until  the  trip 
is  completed,  and  to  avoid  a  failure. 

If  for  any  reason  the  damper  on  a 
road  locomotive  does  not  close  when 
the  throttle  is  closed,  the  engineer  can 
always  protect  the  superheater  units 
from  overheating  by  slightly  cracking 
the  throttle  when  in  his  judgment  it  is 
necessary. 

BOILER    FEEDINC. 

.\nother  feature  to  be  considered  im- 
portant is  boiler  feeding.  Enginemen 
should  feed  the  water  regularly  and 
carry  it  at  a  uniform  level,  making 
sure  that  it  is  not  high  enough  to  carry 
over  into  the  superheater. 

Any  water  carried  over  into  the 
superheater  will  be  evaporated  by  the 
heat  passing  through  the  large  flues, 
and  in  this  case  the  superheater  is  be- 
ing used  as  an  auxiliary  boiler  with 
little  or  no  superheat  obtained.  This 
is  one  of  the  most  common  and  ex- 
pensive mistakes  made  in  operating 
this  class  of  power. 

Enginemen  should  bear  in  mind  that 
the  water  consumption  should  be  about 
one-third  less  than  with  a  saturated 
steam  locoinotive  in  doing  the  same 
work  and  should  regulate  tlie  boiler 
feed  accordingly. 

Enginemen  should  avoid  the  practice 
of  filling  the  boiler  too  full  before 
starting  or  when  drifting. 

Where  the  above  practice  is  fol- 
lowed, the  locomotive  is  slow  getting 
under  way,  due  to  the  superheat  com- 
ing up  slowly  and  usually  the  engineer 
runs  two  or  three  miles  before  it  is 
necessary  to  apply  the  boiler  feed  and 
much  steam  is  wasted  at  the  safety 
valves. 

Enginemen  should  always  note  the 
height  of  water  in  the  boiler  when 
taking  charge  of  a  superheater  locomo- 
tive and  should  not  attempt  to  move  it 
until  the  air  pressure  is  pumped  up 
and  the  brake  in  operation. 

The  common  practice  of  filling  boil- 
ers too  full  of  water  in  engine  houses 
and  yards,  makes  the  above  instructions 
necessary,  because  when  the  boiler  is 
too  full  and  the  throttle  is  opened,  the 
large  volume  of  water  passing  into  the 
superheater  makes  it  difficult  to  handle 
the  locomotive,  particularly  if  the  en- 
gineer is  not  aware  of  the  conditions. 
This,  however,  is  a  very  bad  practice 
and  should  be  stopped,  but  indications 
arc  that  it  never  will  be. 

Cylinder  cocks  should  be  open  be- 
fore starting  and  remain  open  until  dry 
steam  appears,  except  when  making 
station  stops,  when  there  is  not  liable 
to  be  any  condensation  in  the  cylinders. 

Enginemen  should  run  with  a  wide- 
open   throttle  where   the  working  con- 
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ditions  will  permit,  and  with  as  short 
a  cut-off  as  is  consistent  with  the 
proper  handling  of  the  train. 

It  is  not  expected  that  an  engineer 
will  attempt  to  run  with  a  wide-open 
throttle  with  a  very  light  train  and  he 
should  not  handle  a  heavy  train  with  a 
light  throttle  and  an  unnecessarily 
long  cut-off. 

Enginemen  should  bear  in  mind  that 
the  application  of  the  superheater  has 
practically  increased  the  boiler  ca- 
pacity, and  as  the  efficiency  of  the  loco- 
motive increases  in  proportion  to  the 
increased  pull  on  the  draw-bar,  they 
can  work  the  engine  much  harder  than 
is  possible  with  saturated  steam,  when 
occasion  requires  it. 

Toward  the  end  of  the  report  con- 
siderable attention  was  given  to  the 
subject  of  lubrication,  but  it  did  not 
vary  much  from  the  standard  instruc- 
tions to  engineers  running  saturated 
steam  locomotives.  The  report  con- 
cUidcd  with  a  section  of  don'ts  that  are 
worth   committing  to  memory. 

The  report  was  read  by  Mr.  J.  W. 
Hardy,   chairman   of  the  committee. 

DISCUSSION. 

Chairman  Corbett  considered  that 
much  credit  was  due  Mr.  Hardy  and 
the  other  members  of  the  committee 
for  the  excellent  report  read.  There  is 
only  one  good  smoke  prevention  de- 
vice invented,  which  is  the  engineer 
and  fireman.  The  same  may  be  said 
of  superheaters.  If  the  engineer  and 
fireman  will  live  up  to  the  recom- 
mendations of  this  committee  the  rail- 
roads will  be  surprised  at  the  great 
efficiency  and  saving  of  fuel. 

Mr.  Fred.  McArdle  wanted  to  know 
why  the  committee  recommended  that 
superheat  locomotives  should  be  run 
with  a  wide  open  throttle  and  short 
cut-off. 

Mr.  Hardy  replied  that  by  using  a 
wide  open  throttle  a  higher  degree  of 
superheat  is  secured. 

Mr.  W.  A.  Buckbee  gave  an  explana- 
tion of  why  with  big  modern  engines 
it  is  not  so  economical  to  run  with  a 
full  open  throttle  as  it  was  with 
smaller  boilers. 

Mr.  J.  C.  Petty  wanted  to  know  if 
any  of  the  members  are  operating  slide 
valve  engines  with  a  high  degree  of 
superheat. 

Mr.  W.  R.  Davis  answered  that  his 
company  had  changed  a  slide  valve 
engine  to  use  superheat.  Wilson's 
slide  valve  was  used  and  it  operated 
without  giving  any  trouble,  except  that 
it  is  difficult  keeping  the  quadrant  tight. 
Mr.  Petty  asked  if  Mr.  Davis  could 
give  the  degree  of  supcrlicat  he  was 
getting  with   the  slide  valve  engine. 

Mr.    Davis    was    not    certain    but    be- 
lieved it  to  be  above  .SOO  degrees. 
Mr.    D.    L.    Eubank's    experience    had 


been  that  with  a  wide  open  throttle  and 
short  cut-off  used  with  excessive  steam 
pressure  there  is  so  much  pressure  put 
upon  the  top  of  the  valve  that  the 
valve  moves  irregularly.  It  had  been 
his  observation  that  by  working  a 
longer  cut-off  and  tight  throttle  fuel 
was  saved  and  the  engine  worked  more 
smoothly. 

Mr.  Ryder  contended  that  from  25  to 
30  per  cent,  was  the  proper  cut-off. 

Mr.  Buckbee  said  that  it  was  next 
to  impossible  with  some  of  our  engines 
using  superheated  steam  to  operate 
with  a  wide  open  throttle  without 
carrying  water  into  the  cylinders. 
Some  of  our  best  engineers  have  car- 
ried water  so  when  running  fast  trains 
with  saturated  steam  to  approach  the 
danger  point  in  order  to  get  dry  steam 
into  the  cylinders.  While  you  would 
not  probably  notice  any  water  in  the 
cylinders,  there  may  be  water  passing 
into  the  superheater  which  becomes  an 
auxiliary   to   the  boiler. 

Experience  has  taught  us  that  we 
cannot  instruct  an  engineer  how  to 
carry  the  water.  That  must  be  left  to 
his  judgment,  but  we  may  make  him 
understand  that  he  must  not  carry  the 
water  high  enough  to  pass  into  the 
superheater.  If  he  can  get  informa- 
tion concerning  the  construction  and 
operation  of  superheaters,  and  the  engi- 
neer is  not  a  blockhead,  he  will  under- 
stand  it. 

In  some  cases  where  old  engines 
have  been  changed  to  superheat  the  in- 
jectors are  too  large  and  give  engineers 
trouble  in  regulating.  He  thought 
mechanical  officials  ought  to  show 
more  readiness  to  reduce  the  capacity 
of  injectors  where  engines  have  been 
changed  to  superheaters. 

Mr.  F.  P.  Roesch  took  issue  with 
previous  speakers  on  the  open  throttle 
and  short  cut-off.  He  mentioned  a 
case  where  they  were  testing  an  engine 
with  a  Schmidt  superheater,  where 
when  a  change  from  a  heavy  to  a  light 
grade  was  made  the  superheat  dropped 
from  680  to  600  degrees.  Then  by 
simply  reducing  the  throttle  opening 
and  increasing  the  cut-off  the  tempera- 
ture rose  again  to  680  degrees. 

Mr.  Buckbee  made  some  remarks  on 
the  shortest  point  of  cut-off  and  in- 
sisted that  from  25  to  30  per  cent,  is 
as  short  as  can  be  used  with  advantage 
to  the  smooth  working  of  the  engine. 
He  agreed  with  Mr.  Roesch  that  the 
superheater  depends  entirely  upon  fire 
conditions.  His  experience  had  been 
that  superheating  was  most  effective 
at  cut-offs  from  25  to  30  per  cent,  with 
wide  open  throttle  for  a  heavy  train 
running  from  25  to  30  miles  an  hour. 

Mr.  McArdle  said  that  in  early  days 
the  engineer  used  to  have  a  mark  on 
the  quadrant  and  one  for  the  throttle 
lever,   which   he  used   as   guides   in   op- 


erating the  engine.  He  did  not  believe 
in  measuring  cut-off  by  inches  but  by 
the  working  conditions. 

Mr.  Eubank  asked:  How  much  more 
expansion  is  there  in  superheated  steam 
to  offset  the  shorter  cut-off  you  give 
superheat  engines? 

Mr.  Petty  said  that  it  has  been 
proved  in  tests  that  with  every  100  de- 
grees of  superheat  added  you  get  12^ 
per  cent,  more  volume,  so  that  if  you  get 
250  degrees  of  superheat  you  will  get 
about  35  per  cent  more  volume  of  steam. 

A  protracted  discussion  on  superheated 
steam,  water,  cylinder  condensation, 
throttling,  size  of  nozzles,  etc.,  which  was 
participated  in  by  Major  Ryder,  Buckbee, 
Roesch,  Petty,  McArdle,  Collett  and 
Eubank  which  finished  the  morning's 
session. 

SECOND    SESSION. 

On  resuming  the  discussion  on  super- 
heaters Mr.  Buckbee  spoke  at  consider- 
able length  on  the  Firing  Question.  "We 
are  depending  entirely,"  he  said,  "on  the 
firebox  temperature  for  superheat  after 
we  get  the  engine  in  service  and  we  have 
a  different  class  of  men  to  contend  with 
than  we  have  on  the  other  side  of  the  en- 
gine. In  many  instances  the  fireman  has 
lost  interest  in  the  operation  of  the  en- 
gine. We  have  to  educate  firemen.  The 
training  a  fireman  received  in  throwing 
large  quantities  of  coal  into  the  firebox 
of  a  saturated  steam  engine  in  order  to 
keep  up  the  steam  has  a  bad  effeit  on  a 
superheat  engine  where  it  is  important  and 
essential  to  maintain  a  high  flame  tem- 
perature." 

Mr.  A.  G.  Kinyon  defended  the  fireman 
and  thought  that  he  performed  his  diffi- 
cult duties  as  well  on  superheaters  as  on 
saturated  steam  engines  and  that,  as  a 
rule,  his  work  was  done  better  than  that 
of  the  engineer. 

Mr.  J.  J.  McNeill  asked  a  question 
about  the  different  qualities  of  coal  and 
how  far  they  affected  the  efficiency  of  the 
superheat  engine.  Then  it  drifted  into  a 
long  discussion  about  the  honeycombing 
on  the  heating  surfaces  which  some  kinds 
of  coal  deposit. 

.After  that  a  long  discussion  ensued  on 
lubrication  of  superheat  locomotives 
which  brought  out  nothing  new  or  star- 
tling. 

Both  the  reading  of  the  paper  and  the 
discussion  created  the  liveliest  interest 
among  the  members,  and  for  these  rea- 
sons we  have  given  more  space  to  the 
subject  than  we  otherwise  would  have 
done,  with  the  result  that  it  is  impossible 
for  us  to  present  reports  of  the  other 
papers  in  this  issue  of  R.mlway  .^nd 
Loco.MOTivE  K.NT.iNEERiNG.  but  will  Con- 
tinue in  next  month's  issue,  and  en- 
deavor to  do  all  that  we  can  to  give  a 
reflex  of  the  work  that  is  lieing  done  by 
the  special  committees  appointed  to  pre- 
sent reports  on  the  subjects  submitted 
to  them. 
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Newark  Bay  Bridge  Destroyed  and  Rebuilt 


The  destruction  of  the  Newark  Uay 
Bridge  by  lire  a  few  weeks  ago  was 
Jooked  upon  as  a  calamity  that  threatened 
a  suspension  of  traffic  for  a  considerable 
time  on  both  the  Pennsylvania  and  Lehigh 
Valley  railroads.  Its  nearness  to  New 
York,  and  the  enormous  car  loads  of 
freight  passing  over  the  bridge  every  day 
gave  the  disaster  a  more  than  usual 
gloomy  interest. 

Twelve  and  a  half  days  later  a  new 
trestle  bridge,  temporarily  replacing  the 
former  structure,  was  in  service.  It  took 
1.500  men  working  day  and  night,  backed 
up  by  all  the  resources  of  a  great  organi- 
zation, to  accomplish  it. 

When  the  fire  started  a  Pennsylvania 
Railroad  freight  train  from  the  South 
with  thirty-five  cars  of  potatoes  bound 
for  New  England  was  on  the  bridge.  The 
engine  and  the  first  five  cars  got  across 
into  Greenville  safely;  the  flagman  of  the 
train,  seeing  the  danger  ahead,  cut  off 
the  cabin  car  at  the  end  of  the  train,  and 
pushed  it  to  safety  himself.  The  remain- 
ing thirty  cars  of  potatoes  were  totally 
destroyed,  and  the  debris  sunk  with  what 
was  left  of  the  bridge. 

The  Pennsylvania  Railroad's  Newark 
Bay  drawbridge  between  Newark  and 
Greenville  was  5,653  feet  long;  the  draw 
itself  was  264  feet  long.  Over  it  about 
1,600  freight  cars  passed  daily,  cars  with 
food  products,  coal  and  iron,  for  New 
England  and  Long  Island,  and  in  return 
came  cars  loaded  with  the  output  of  fac- 
tories of  that  section. 

Fire,  caused  probably  by  sparks  from  a 
locomotive,  started  on  one  of  the  two 
parallel  bridges — one  owned  by  the  Penn- 


road,  wliicli  crosses  the  Hudson  River 
on  the  Poughkeepsie  Bridge.  Some  5,000 
cars  were  handled  to  and  from  New  Eng- 
land this  way.  The  Hudson  River  docks 
of  the  Delaware,  Lackawanna  and  West- 
ern and  the  Erie  railroads  were  also 
placed  at  the  disposal  of  the  company. 
So  promptly  were  these  arrangements 
made  that  the  hundreds  of  cars  of  jierish- 
able  freight  went  through  to  their  desti- 
nations without  delay. 

It  was  decided  that  each  road  should 
build  one  track,  thereby  giving  a  two-track 
bridge  wlien  both  had  finished.     The  Le- 


lirst  was  the  thousands  of  feet  of  steel 
rails  which  lay  twisted  among  the  charred 
piles,  but  speedy  work  was  made  of  it 
when  two  hundred  men  were  set  to  work 
cutting  the  rails  in  small  sections  so  they 
could  be  handled  with  some  case. 

Every  minute  counted  with  the  en- 
gineers in  charge  of  the  work.  They  had 
1,000  men  working  in  the  day,  and  500 
at  night ;  they  built  an  average  of  ten 
feet  of  bridge  every  hour.  They  were 
paid  one  and  a  half  times  the  regular 
compensation  for  their  hurry.  The  total 
loss  to  the  company  was  $295,000,  for  the 


RUINS  OF  NE\V.\KK  li.W   BRIDGE      AFTER  DESTRUCTION  BY  FIRE. 


high  Valley  bridge  builders  started  at 
the  west  end  of  the  bridge,  while  the 
Pennsylvania  men  worked  in  the  opposite 
direction. 

Here  are  a  few  things  the  engineers 
were  ordering  while  the  fire  still  burned  : 
Fourteen  pile  drivers,  thirteen  marine 
derricks,  twenty-one  scows,  two  tugs,  si.x 
catamarans,  five  air  compressors,  three 
water  boats,  two  derrick  cars,  two  loco- 
motive cranes,  three  switching  engines, 
two  teams  of  horses,  3,000,000  feet  of 
lumber  and  1,500  men.  As  the  work  pro- 
gressed much  other  equipment  was  added. 


former  bridge  was  not  an  old  one ;  it  was 
built  in  1904  and  was  a  modern  structure 
in  every  way. 

J.  B.  Fisher,  superintendent  of  the  New 
York  Division,  was  in  eniire  charge  of 
the  reconstruction  of  the  Newark  Bay 
Bridge. 


NEWARK  BAY  BRIDGE  AM) 
(Photograph  tak 

sylvania  Railroad  and  the  other  by  the 
Lehigh  Valley— about  1,200  feet  from  the 
Jersey  shore,  and,  fanned  by  a  land 
breeze,  worked  its  way  rapidly  to  the 
•Greenville  shore.  About  3,500  feet  of 
both  bridges  were  burnt. 

Once  it  was  seen  that  the  fire  would 
put  the  bridge  out  of  commission,  the 
first  thing  to  be  done  was  to  provide  for 
.an  alternative  freight  route  to  New  Eng- 
land. Traffic  was  sent  north  from  Tren- 
ton over  the  Pennsylvania  Railroad  to 
Belvidere,  N.  J.,  where  connection  was 
imade  with  the  Lehigh  and  Hudson  Rail- 


TR.MN   OF  CARS  OX    FIRE. 
Ml  at  1;15  a.  m.) 

Xut  a  little  trouble  was  experienced 
with  the  steel  trucks  and  underframcs  of 
the  cars  in  the  potato  train  which  had 
fallen  in  the  bay.  Many  of  them  had 
lodged  between  the  piles,  and  it  was  nec- 
essary first  to  remove  them  before  sawing 
off  the  burned  piles  at  the  water  level, 
for  on  top  of  these  burned  piles  were  to 
be  laid  transverse  sills  a  foot  thick,  and 
on  these  a  new  trestle  of  timbers  just  as 
heavy.  As  the  bridge  now  stands  the 
track  level  is  about  twenty-six  feet  above 
high  water. 
Another  obstacle  the  engineers  met  at 


Canadian  Pacific  Railway  Shops  at  Mc- 
Adam  Junction,  N.  B. 

The  C.  P.  R.  is  building  an  erecting 
shop  and  machine  shop  at  Mc.\dam  Jet., 
N.  B.  The  shops  when  completed  will 
be  150  by  130  ft.,  comprising  six  stalls, 
one  of  which  will  be  equipped  with  an 
electric  locomotive  lift.  The  construc- 
tion will  be  entirely  of  concrete,  rein- 
forced where  required,  and  finished  with 
white  cement. 

The  erecting  shop  will  form  the  high 
portion  of  the  shops,  extending  to  a 
height  of  40  ft.  with  a  flat  roof  supported 
I  in  heavy  purlins  and  steel  trusses  span- 
ning about  70  ft.  Running  the  whole 
length  of  the  erecting  shop  there  will  be 
a  five-ton  electric  traveling  crane 
equipped   with   all   the  necessary  motors. 

The  machine  shop  will  be  80  ft.  across, 
with  concrete  walls,  steel  columns  and 
beams,  and  mill  construction  roof,  and 
when  completed  will  be  equipped  with  all 
the  necessary  tools  and  mechanical  labor 
saving  machines.  In  connection  with 
the  machine  shop  there  will  be  a  lavatory, 
tool  room  and  foreman's  office. 

The  erecting  and  machine  shops  will 
be  heated  by  hot  air,  and  the  car  repair 
shop  by  steam,  and  they  will  be  electric 
lighted  throughout.  Work  on  the  foun- 
dations is  well  advanced,  Henry  Post,  of 
Woodstock,   N.   B.,  being  the  contractor. 
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Questions  Answered 


BOILERS    AND    TUBES. 

A.  E.  J.,  Washington,  D.  C,  asks:    1. 
What  is  the  difference  between  a  Bel- 
paire    boiler    and    a    crown    bar    boiler 
square  top?     2.  What  is  the  difference 
between  a  fire  tube  boiler  and  a  water 
tube  boiler,  and  to  which  class  does  a 
locomotive    belong?      3.  If    the    barrel 
sheet,  originally   Vi  in.  in  thickness,  is 
found  to  be  reduced  by  corrosion  to  Vi 
in.,    would    the    boiler    be    considered 
safe,  and  what  recommendation  should 
be   made    in   view   of   the   condition   of 
the  sheet?    4.  How  is  a  crack  3  ins.  long 
in  the  barrel  sheet  of  a  boiler,  or  in  a 
fire-bo.\      sheet      repaired?        A.— 1.  A 
boiler    having    a    fire-box    with    a    flat 
crown  sheet  joining  the  side  sheets  by 
a  curve  of  short  radius  and  having  the 
outside  crown  sheet  and  the  upper  part 
of  the  outer  side  sheets  flat  and  paral- 
lel    to     those     of     the     inner     fire-box. 
These     flat     parallel     plates     a're     then 
stayed  by   straight    direct   vertical   and 
transverse  horizontal   stays,  precluding 
the  necessity  of  crown  bars  to  support 
and  strengthen  the  crown  sheet.     2.  A 
fire  tube  boiler,  as  the  name  implies,  is 
a  boiler  where  the  flues  are  open  to  the 
fire  and  the  heated  gases  pass  through 
the  flues,  the  flues  being  surrounded  by 
water.      A    water    tube    boiler,    on    the 
contrary,    is    so    constructed    that    the 
w^atcr   circulates   inside   the   flues  while 
the  heated  gases  pass  over  the  outside 
of  the  flues.     A  locomotive  belongs  to 
the  fire  tube  class.    3.  The  boiler  would 
not  be  considered  safe,  and  a  new  bar- 
rel,  if  not   a   new  boiler,   would  be  the 
proper    recommendation.      4.  The    pre- 
vailing practice  has  been  until  recently 
to  cut  out  a  portion   of  the   sheet  and 
apply  a  patch  lapping  over  a  sufficient 
space   to  admit   of   a   row   of   rivets   or 
patch  bolts  to  secure  the  patch  in  place. 
Since  the  introducing  of  various  weld- 
ing processes,  however,  cracks  in  boiler 
and  fire-box  sheets  have  been  very  suc- 
cessfully   closed    by    cutting    a    groove 
extending  over  the  crack  and  with  the 
application    of    a    fusing    torch    fill    the 
groove  with  new  metal. 


in    other    gears    such    as    the    Joy    and 
Baker   the   valve   events   in   relation   to 
the   piston   are   almost   perfect.      What 
I  wish  to  know  is,  why  are  not  valve 
gears  set  out  in  relation  to  the  crank 
pin  instead  of  the  piston?     The  lever- 
age  of   the   piston   when    it   is   at   half 
stroke  and  when   the   crank   pin   is   on 
the    lower    quarter    are    practically    the 
same.     A. — 1.   No.     Superheated  steam 
would  not  add  to  the  effective  working 
of  the  injector.    Ordinary  injectors  will 
operate  with  a  feed-water  temperature 
of  about  154  degs.  Fahr.  or  under.     The 
Hancock  Inspirator  will  operate  with  feed 
water  at  125  degs.  F.  at  steam  pressures 
from  60  to  230  pounds.  Superheating  does 
not  raise  the  pressure  of  the  steam.  2.  In- 
jectors are  not  worked  with  superheated 
steam.      It   would    be    of    no    appreciable 
benefit  and  would  add  to  the  appliances 
necessary.     3.  No.     Lubrication   is   more 
difficult    with    superheated    steam,    espe- 
cially   with    lower    grades    of    oil    as    the 
lubricant  is  more  readily  carbonized  with 
steam   at   a  high   temperature.     4.  The 
necessity  for  adjusting  the  opening  of 
the    valve    as    well    as    its    duration    of 
opening  to  the  travel   of  the  piston   is 
apparent   when   we   consider  that   it   is 
to    the    piston    to   which    the    power    is 
applied,  and  it  is  of  the  utmost  impor- 
tance that  both  the  opening  and  clos- 
ing  of   the   valve   should   occur   at   the 
same  point  of  piston  travel  on  the  for- 
ward    and     backward     strokes     of     the 
piston,    with    such    slight    variation    as 
may    be    allowed    for    the    amount    of 
space    occupied    by   the    piston    rod    on 
the  forward  stroke.    The  motion  of  the 
valve  itself  in  its  relation  to  the  piston 
is  the  only  practicable  guide,  and  how- 
ever exact  the  crank  or  eccentrics  may 
be  adjusted,  other  movable  parts  affect 
the  location  of  the  valves. 


suit  is  less  friction  and  less  lubrication 
required.  A  hole  is  usually  drilled  in  the 
top  of  the  valve  leading  to  the  exhaust 
cavity  to  permit  the  live  steam  that  may 
pass  in  over  the  strips  to  pass  out  to  the 
exhaust  when  the  exhaust  port  opens. 


INJECTORS,     LUnRIC.\TION     .■\Nr)    V.M-VE    GE.\R. 

W.  G.  L.,  New  York  City,  asks:  1. 
Will  an  injector  supplied  with  highly 
superheated  steam  handle  water  at  212 
degs.  or  more?  2.  Are  injectors  ever 
w-orked  with  superheated  steam?  If 
not,  why  not?  3.  A  man  told  me  that 
better  lubrication  is  possible  with 
superheated  steam  because  saturated 
steam  with  its  particles  of  wafer  tends 
to  carry  away  oil  through  the  exhaust. 
Is  this  correct?  4.  In  the  link  motion, 
the  link  hanger  is  placed  off  ci  nter  to 
allow    for   angularity   of   main    r^  d    and 


B.\L..\NCED    V.\LVES. 

J.  P.  C,  Norwood,  Mass.,  asks:    What 
is    the    formula    or    rule    for   ascertaining 
the   ratio  between   the  balanced   and  un- 
balanced portion  of  a  slide  valve?— A.   It 
is  purely  a  matter  of  dimensions,  and  there 
is   no   exact   rule   in   regard   to   the    ratio 
of  balancing,  depending  as  it  does  on  the 
size   of  the   slide   valve,  valve  yoke,   and 
the   amount    of   lap    on    the    valve.     For 
example,   assuming  that  the   face   of  the 
valve  measures  8  inches  by  14  inches,  this 
wotdd  give  an  area  of  112  inches,  which 
in  the  case  of  a  pressure  of  160  pounds 
per  square  inch  woidd  place  a  pressure  of 
17.920   pounds   on   the   valve.     Now   sup- 
posing the  upper  surface  of  the  valve  is 
balanced  by  means  of  balance  plate,  and 
strips,  and  supposing  this  space  measures 
6  inches  by  14  inches,  making  an  area  of 
84   inches.     This   prevents   a   pressure   of 
13.440   pounds    from    resting    on    the    top 
nf    the   valve    thereby    grcating    reducing 
the  pressure  on  the  valve  face.     The  re- 


1  N.I  ECTOR    "bRE.«iKINg"     WHILE    DRIFTING. 

W.  L.  B.  Bonavista,  Newfoundland, 
writes;  I  have  noticed  the  injector 
to  "break"  occasionally  with  engine 
-pulled  over,"  while  drifting.  Does 
the  air  pumped  into  the  boiler  in  the 
absence  of  relief  valves  have  anything 
to  do  with  this.  A.— No.  It  is  a  mere  • 
coincidence.  A  sudden  disturbance 
whereby  the  water  in  the  boiler  may  be 
thrown  backwards  to  some  extent  and 
mixed  with  the  steam  entering  the 
injector  will  stop  the  injector,  but  com- 
pressed air  driven  back  through  the  dry 
pipe  will  not  stop  the  action  of  the  in- 
jector. 

AIR    PRESSURE. 

J.  D.,  New  Haven,  Conn,,  asks:  Is 
there  any  certain  degree  of  leakage 
through  the  pores  of  metal  pipes  con- 
taining compressed  air?  A.— No,  un- 
less there  is  some  defect  in  the  pipes. 
In  actual  practice  in  street  cars  and 
other  appliances  air  pressure  as  high  as 
2.000  pounds  has  held  its  pressure  for 
several  days  without  any  diminution. 
The  joints,  as  a  rule,  are  the  cause  of 
leakages. 

EQU.\LIZ1NG    BRAKING    POWER. 

W.  M.  Princeton,  Ind.,  writes:  After 
a  light  initial  application  of  the  brakes 
on  a  freight  train,  will  a  continued  or 
heavier  reduction  tend  to  equalize  the 
braking  power  obtained  on  the  different 
cars  in  the  train  A.— Viewed  from  an 
empty  and  loaded  car  point  of  view  it 
will  not,  but  with  unequal  piston  travel, 
which  is  the  rule  rather  than  the  ex- 
ception, it  will.  If  you  have  the  copies 
of  the  1912  issues,  or  a  copy  of  "De- 
velopments in  air  brakes  for  railroads," 
by  Mr.  W.  V.  Turner,  you  can  find  a 
chart  that  will  show  the  variation  in 
the  percentage  of  braking  power  due  to 
a  variation  in  piston  travel. 

The  chart  in  question  shows  a  com- 
parison of  the  effect  of  a  brake  applica- 
tion on  a  4  in.  and  a  12  in.  brake  cyl- 
inder piston  travel  as  compared  with 
the  standard  8  in.  travel.  5-lb.  brake 
pipe  reduction  gives  350  per  cent,  more 
braking  power  on  the  4  in.  travel  than 
on  the  8  in.,  and  the  12  in.  travel  gives 
150  per  cent,  less  than  the  8  in. 

A  10-lb.  reduction  gives  125  per  cent, 
more  for  the  4  in.  travel  than  the  8  in., 
and  the  12  in.  50  per  cent,  less  than 
the  8. 

Any  further  reduction  gives  a  slightly 
less  variation  between  the  8  and  12  in. 
travels,    and    produces    equalization    of 
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pressure  on  the  4  in.  travel,  after  which 
the  pressures  and  consequently  the 
percentage  of  braking  power  can  rea- 
sonably be  expected  to  take  a  further 
drop  due  to  back  leakage  into  the  brake 
pipe  and  possibly  through  other 
sources,  so  that  at  20  lbs.  reduction  the 
percentage  of  braking  power  obtained 
on  the  long  and  short  travel  is  still 
closer  to  that  developed  by  the  stand- 
ard travel.  You  will  understand  that 
this  table  was  only  intended  to  show 
the  undesirable  effects  of  unequal  pis- 
ton travel,  and  must  not  be  taken  as  a 
recommendation  for  a  heavy  initial 
brake  pipe  reduction,  as  there  are  other 
considerations  that  enter  as  factors  in 
determining  the  amount  of  initial  re- 
duction that  should  be  made  in  stopping 
a  freight  train. 


STOPPING    FREIGHT   TRAINS. 

J.  B.  I.,  Decatur,  111.,  writes:  In  the 
March  issue  you  stated  how  a  mixed 
train  of  empty  and  loaded  freight  cars 
should  be  stopped  with  the  air  brake,  if 
the  loaded  cars  were  ahead.  How  should 
the  train  be  handled  during  a  stop  if  the 
loads  were  behind  the  empties?  A. — Hav- 
ing read  that  answer  you  understand  that 
this  is  a  matter  largely  governed  by  cir- 
cumstances and  local  conditions,  to  say 
nothing  about  speed  of  train  and  the  posr 
sible  per  cent,  of  grade  the  train  may  be 
descending,  and  naturally  if  rules  could 
be  formulated  to  cover  all  conditions  of 
train  braking,  following  the  rules  would 
require  no  reasoning,  judgment  or  ex- 
perience in   successful  train  handHng. 

Taking  your  question  as  a  general 
proposition,  a  train  made  up  of  45  emp- 
ties ahead  and  20  loads  behind  would  be 
a  very  nice  train  to  handle  from  an  air 
brake  point  of  view ;  under  those  condi- 
tions you  could  expect  the  slack  to  run 
in  when  an  application  of  the  brake  is 
made;  therefore  you  would  bunch  the 
slack  with  a  light  application  or  a  grad- 
uated application  of  the  independent 
brake,  then  make  an  automatic  applica- 
tion to  conform  to  the  majority  of  the 
types  of  triple  valves  in  the  train,  that 
is,  the  lightest  reduction  that  the  triple 
valves  will  run  through  the  train,  and 
thereafter,  with  the  slack  all  in,  you  can 
make  most  any  kind  of  an  application 
without  doing  any  damage  to  the  traia 


POSITION    OF   BR.\KE   VALVE. 

K.  N.,  Wheeling,  W.  Va.,  writes:  We 
recently  had  an  accident  on  account  of  a 
No.  6  E.  T.  brake  leaking  off  when  the 
handle  of  the  independent  brake  valve 
was  in  application  position.  A  leak  in 
the  application  cylinder  pipe  could  not  be 
tightened  and  it  leaked  away  the  pressure 
from  the  application  cylinder  faster  ' 
it  could  enter  through  the  slow  ap: 
tion  port  or  than  it  could  enter  thri  >.^  . 
the  blow  down  timing  port  of  the  auto- 


matic valve  in  emergency  position.  What 
could  be  done  to  hold  the  engine  under 
the  circumstances? — A.  The  return 
spring  casing  screw  can  be  removed  from 
the  side  of  the  independent  brake  valve 
body  and  the  valve  handle  would  then 
remain  in  quick-application  position.  At 
the  end  of  the  trip  the  leak  could  be  re- 
paired and  the  screw  replaced  after  re- 
moving the  valve  handle  and  cover  and 
winding  the  spring  in  the  return  casing. 


Want  to  Know. 

An  anxious  inquirer  wishes  us  to 
answer   the  following  questions : 

The  real  difference  between  iron  and 
steel. 

The  proper  composition  of  brass,  and 
of  babbitt  metal. 

What  timber  will  sustain  the  heaviest 
load? 

What  timber  is  best  adapted  for  im- 
mersion in  water? 

As  there  is  some  difference  of  opinion 
concerning  the  correct  answer  to  these 
questions,  we  turn  them  over  to  the  ten- 
der mercies  of  our  readers.  Give  us 
your  views. 


Worse  Than  the  Plagues  of  Egypt. 

The  opening  of  the  Panama  Canal  will 
bring  civilization  into  close  touch  with 
Central  and  South  American  countries 
whose  conditions  are  very  little  known 
outside  of  their  own  borders.  Consider- 
able discussion  was  heard  about  the  con- 
dition of  the  people  engaged  in  the  col- 
lection of  rubber  and  they  were  said  to 
exist  in  a  state  of  slavery.  That  they 
exist  at  all  is  something  surprising  con- 
sidering the  hardships  they  must  endure. 
We  have  seen  accounts  of  pests  in  Africa 
written  by  railway  locating  engineers  and 
others  that  must  be  worse  than  the 
plagues  sent  to  torture  the  Egyptians,  but 
we  never  heard  of  anything  to  equal  the 
pests  that  prevail  in  the  wilds  of  Bolivia 
and  Brazil. 

A  short  time  ago  an  engineering  party 
was  appointed  to  survey  the  northern 
boundary  between  Brazil  and  Bolivia. 
The  region  embraces  the  head  waters  of 
the  Amazon  river,  and  is  valuable  to  the 
world  for  the  vast  quantities  of  rubber 
collected  by  the  natives.  One  of  the  sur- 
veying party.  Lieutenant  Edwards,  in  a 
report  made  to  the  Royal  Geographical 
Society  said  that  the  plague  of  insects 
made  the  work  very  trying. 

At  one  time  they  were  away  in  the 
forest  for  35  days,  carrying  out  a  journey 
of  some  400  or  500  miles,  and  at  its  con- 
clusion men  and  mules  were  in  a  pitiable 
plieht,  having  been  reduced  to  the  last 
nf  exhaustion.  In  the  forest  and 
smaller  rivers  life  was  made  al- 
unbearable  by  insect  pests.  Red 
ants,  whose  bite  was  like  a  touch  from  a 


red-hot  iron;  black  ants,  white-grey  ants, 
yellow  ants— each  had  its  own  particular 
way  of  making  unwelcome  the  intruder 
into  its  habitat.  Thought  of  discomfort 
was  not  usually  associated  with  butter- 
flies ;  but  on  the  Rapirran  there  was  a 
small  brown  variety  which,  during  the 
hours  of  bright  sunshine,  would  settle  on 
the  persons  and  instruments  of  the  sur- 
veyors in  such  numbers  and  with  such 
persistence  that  survey  work  became  an 
impossibility.  Every  blade  of  grass  had 
a  tick  of  some  sort  waiting  opportunity 
to  bury  itself  in  some  one's  flesh.  There 
were  mosquitoes,  fever-bearing  and  other- 
wise, but  all  irritating ;  wasps  of  many 
colors,  but  always  with  a  sting;  hornets 
which  gave  no  mercy  to  man  or  beast ; 
bees  of  all  sizes,  some  of  which  swarmed 
in  eyes,  hair,  ears,  mouth,  and  nostrils. 
There  were  flies,  too,  which  deposited 
their  eggs  in  the  traveler's  flesh,  in  which 
there  afterwards  hatched  out  a  brood  of 
maggots  producing  a  very  unpleasant  car- 
buncle or  ulcer.  Vampire  bats  used  to 
come  out  into  the  open  spaces  at  dusk, 
and  mules  were  particularly  liable  to  at- 
tack, from  these  blood-suckers,  which 
fastened  on  to  the  animals'  throats  and 
resisted  all  the  poor  beasts'  efforts  to  dis- 
lodge them.  Every  river  and  stream  was 
infested  with  jacare  (crocodile  or  alliga- 
tor). Some  of  the  smaller,  yellow- 
colored  ones  were  edible,  the  tail  portion 
being  very  good  indeed.  Hunger — real, 
naked  hunger — was  an  excellent  sauce, 
and  the  explorer  and  voyager  in  those 
out-of-the-way  parts  often  had  a  plenti- 
ful supply  of  it  to  add  relish  to  the 
peculiar  dishes  to  which  he  was  reduced. 
Monkey,  leopard,  fox.  tiger-cat,  rat. 
snake,  and  crocodile  had  all  figured  in 
the  Boundary  Commission's  bill  of  fare, 
while  palm-tops  and  some  species  of 
grasses  were  by  no  means  to  be  despised 
in  lieu  of  vegetables. 

.\MONG   THE    RUBBER    COLLECTORS. 

The  country  through  which  the  com- 
mission passed,  said  Lieutenant  Edwards 
in  conclusion,  could  not  be  looked  upon 
IS  inhabited,  but  most  of  it  had  been  more 
or  less  parcelled  out  into  "seringals"  or 
rubber  concessions,  and  it  was  gradually 
bein.g  exploited  in  the  interests  of  the 
rubber  industr>\  The  life  of  a  working 
scrcn.uciro  was  a  particularly  hard  one. 
He  often  lived  alone  or  with  otic  cm- 
panion  in  a  rough  hut  or  barraca  built  of 
lathes  made  from  a  species  of  palm  and 
roofed  with  the  leaves  and  fibres  of  an- 
other. Day  in,  day  out.  he  lived  the  same 
sort  of  life,  varied  only  by  attacks  of 
fever  and  rheumatism  and  by  bouts  of 
ptomaine  poisoning  caused  by  bad  food. 
Occasionally  he  shot  some  animal  or 
bird,  but  this  was  his  only  fresh  food. 
Ill  nourished,  hard  worked  in  a  fever- 
haunted  countr)",  it  was  small  wonder 
that  the  mortality  among  them  was  very 
high. 
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Traveling  Engineers'  Convention. 

The  twenty-first  annual  convention  of 
the  traveling  Engineers'  Association, 
which  was  held  in  Chicago  last  month, 
was  the  most  successful  meeting  held 
by  that  highly  useful  organization. 
The  usefulness  of  the  Traveling  Engi- 
neers' Association  seems  to  be  thor- 
oughly recognized,  for  within  the 
twenty-one  years  of  its  existence  it  has 
grown  from  a  membership  of  47  in 
1892  to  over  one   thousand  at  present. 

The  association  has  been  peculiarly 
fortunate  in  its  choice  of  ofticers,  C.  B. 
Conger  having  been  president  for  the 
tirst  five  years.  That  yentlcman  made 
promoting  of  the  interest  of  the  associa- 
tion a  jjarticular  hobli\-,  and  as  he 
traveled  a  great  deal  \a-  acted  as  a 
special  agent  in  inducing  persons 
eligible  to  join  tlie  organization.  He 
was  succeeded  by  such  men  as  D.  R. 
McBain,  P.  H.  Stack.  C.  II.  Ib.gan,  W.  S. 


Wallace,  David  Meadows,  R.  D.  Davis, 
T.  D.  Benjamin,  A.  L.  Beardsley,  W.  J. 
Hurley,  A.  M.  Bickel,  J.  A.  Talty,  C.  F. 
Richardson,  F.  C.  Thayer,  W.  C.  Hayes, 
W.  H.  Corbett,  and  now  F.  P.  Roesch. 
These  are  all  names  of  men  eminent 
in  their  calling  and  it  was  natural  that 
the  association  should  grow  and  pros- 
per with  such  men  at  the  helm. 

But  there  is  one  not  named  as  a 
presiding  officer,  whose  influence  has 
been  almost  supreme  in  working  the 
association  to  its  present  condition  of 
prosperity  and  usefulness.  That  is 
W.  O.  Thompson,  who  has  been  secre- 
tarj-  from  the  beginning  and  is  always 
in  the  front  promoting  work  that  will 
redound  to  the  credit  and  glory  of  the 
Traveling  Engineers'  Association.  Mr. 
Thompson  is  a  sort  of  silent  worker 
who  moves  without  ostentation,  but  his 
labors  are  more  and  more  in  evidence 
as  the  years  go  by. 

The  committee  reports  were  un- 
usually interesting  and  directly  rep- 
resented the  purpose  and  duty  of 
the  Traveling  Engineers'  .Association, 
which  is,  "to  improve  the  locomotive 
engine  service  of  .American  railroads." 
The  most  positive  and  direct  method 
(if  improving  locomotive  service  is  to 
increase  the  knowledge  and  skill  of  the 
men  operating  the  locomotives.  This 
is  unusually  well  done  in  all  the  reports 
submitted,  more  particularly  in  that 
called  "Uniform  Instruction  to  Engine- 
men  on  Handling  of  .Superheat  Loco- 
motives." We  publish  the  greater  part 
of  that  report  in  another  portion  of 
this  paper,  with  a  synopsis  of  the  dis- 
cussion thereon.  We  have  never  read 
anything  more  calculated  to  improve 
the  practice  of  en.gineer  and  fireman  in 
properly  managing  superheat  locomo- 
tives than  that  report  and  we  cordially 
recommend  its  study  to  the  many  per- 
sons who  are  trying  to  widen  their 
knowledge  on  superheat. 

On  most  of  .\merican  railroads  there 
has  always  been  quiet  conflict  of  au- 
thority between  the  operation  and 
mechanical  departments — not  in  what 
might  be  regarded  as  an  aggravating 
form  but  sufficient  to  impair  the  effi- 
ciency of  both  departments  and  there- 
fore detrimental  to  the  best  interests 
of  the  company.  This  subject  is  dis- 
cussed in  the  report  prepared  by 
Messrs.  M.  J.  Howley,  J.  B.  Bowen, 
J.  C.  Petty,  J.  W.  Nutting!  G.  H.  Travis 
and  P.  J.  Miller  on  "Credit  due  to 
operating  department  fur  I'ower  Util- 
ization and  Train  Movement  that  re- 
duces consumption  of  fuel  per  ton 
mile."  This  report  dwells  upon  the 
good  that  would  result  from  increased 
co-operation  between  the  two  depart- 
ments, more  especially  in  the  exercise 
of  greater  care  in  preventing  engines 
waiting  for  trains  after  they  have  been 
fired     up.       We     cordially     recommend 


that  the  Traveling  Engineers'  Associa- 
tion make  proper  use  of  this  report,  by 
making  certain  that  the  leading  opera- 
tion officials  are  supplied  with  a  copy. 
It  makes  interesting  reading  and  may 
effect  much   saving  grace. 

A  most  seasonable  report  was  made 
on  "The  care  of  Locomotive  Brake 
Equipment  on  time  of  road  and  at 
terminals,  also  methods  of  locating  and 
reporting  defects."  This  is  decidedly 
an  educational  report  and  urges  the 
engineers  to  give  more  study  to  air 
brakes  and  to  make  themselves  expert 
at  effecting  the  minor  repairs  that  are 
called  for  by  brake  failures  on  the  road. 
The  road  foremen  of  engines  are  urged 
to  impress  upon  the  men  under  their 
supervision  the  necessity  of  familiariz- 
ing themselves  with  the  details  of  brake 
mechanism.  A  variety  of  the  most 
common  defects  are  described  and  ex- 
cellent instructions  are  given  for  the 
care  of  the  air  pump  and  other 
mechanism  placed  upon  engines.  This 
is  another  case  where  a  copy  of  the 
report  would  do  much  good  if  placed 
in  the  hands  of  the  men  directly  inter- 
ested in  the  instructions  given. 

Le  Grand  Parish  disseminates  useful 
and  valuable  information  in  a  paper  on 
".Advantages  obtained  with  the  brick 
arch  in  Locomotive  Service."  Not  only 
is  the  advantage  of  the  brick  arch 
clearly  discussed,  but  all  the  appliances 
afifecting  construction  and  the  free 
steaming  of  a  locomotive.  For  engine- 
men  no  subject  is  more  important  than 
free  steaming,  therefore  they  should  all 
be  interested  in  this  paper.  Some  very 
sensible  remarks  are  made  concerning 
the  care  of  arch  tubes.  These  tubes 
frequently  fail  with  serious  results  and 
the  failures  are  nearly  always  due 
through  scale  being  permitted  to  form 
inside.  Washing  is  not  sufficient.  The 
tubes  must  be  freed  from  scale  by 
mechanical  cleaners.  The  paper  forms 
an  important  contribution  on  the  sub- 
ject of  free  steaming  and  fuel  economy 
subjects  that  are  always  with  locomo- 
tive men. 

"What  can  be  done  to  eliminate  the 
Black  Smoke  evil  on  Locomotives?"  was 
the  subject  of  an  individual  paper  by 
Martin  Whelan.  The  real  text  of  the 
paper  is  in  the  question  asked:  Can 
the  omission  of  black  smoke  from  the 
stack  of  a  locomotive  be  prevented,  and 
how   can   it  be   done? 

The  merits  of  a  variety  of  smoke 
preventing  devices  are  discussed,  among 
them  the  Crawford  Stoker,  which  is 
said  to  be  an  efficient  smoke  preventer. 
.After  all,  the  conclusion  reached  by  Mr. 
Whalen  is  that  smoke  prevention  de- 
pends upon  the  care  and  intelligence 
of  the  engine  crew.  The  highest  per- 
fected devices  for  smoke  prevention 
will  fail  unless  operated  carefully  by 
the    engineer    and    lireman. 
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Air  Brake  Defense. 

A  man's  knowledge  of  the  air  brake  is 
often,  either  rightly  or  wrongly,  judged 
by  his  abihty  to  defend  himself  in  time 
of  trouble.  There  was  a  time  when  an 
air  brake  repairman  who  was  quick  witted 
and  long  on  speech,  could  establish  quite 
a  reputation  as  an  air  brake  man  by 
being  able  to  explain  away  trouble  when 
it  occurred.  At  the  present  time,  how- 
ever, master  mechanics  and  general  fore- 
men look  for  results  upon  which  to  base 
their  opinions  as  to  the  ability  of  their 
workmen,  but  in  the  air  brake  instruction 
room,  or  car,  a  man's  ability  to  defend 
himself  is  still  considered  as  a  pretty  fair 
indication  of  his  air  brake  knowledge,  in 
fact,  an  engineer  is  frequently  censured 
more  for  his  inability  to  put  up  a  plausible 
excuse  than  for  the  offense  he  happens  to 
be  charged  with. 

This  is  in  a  measure  as  it  should  be, 
because  the  man  who  has  had  air  brake 
trouble  and  can  successfully  defend  him- 
self before  an  air  brake  instructor,  must 
have  a  very  good  general  knowledge  of 
the  brake.  Furthermore  if  a  man  has 
enough  air  brake  knowledge  to  defend 
himself  in  time  of  trouble  he  will  soon 
know  how  to  apply  his  knowledge  with 
the  intent  of  avoiding  trouble,  and  as  a 
general  proposition  he  is  thereafter  of 
very  little  annoyance  to  the  air  brake  or- 
ganization of  the  road  he  happens  to  be 
working  for. 

Frequently  the  argument  put  up  to 
cover  some  phase  of  air  brake  trouble  is 
very  weak,  or  a  good  point  of  defense  is 
misapplied.  We  have  in  mind  a  case  where 
an  attempt  was  made  to  locate  the  re- 
sponsibility for  an  unusual  number  of 
torn  out  draw  heads  and  broken  coup- 
lings. This  was  very  quickly  found  to 
be  due  to  undesired  quick  action,  then  an 
effort  was  made  to  find  the  cause  of  the 
undesired  quick  action,  the  defense 
promptly  took  the  stand  that  inasmuch 
as  these  cases  of  quick  action  were  due 
principally  to  hard  handling  brake  valves, 
it  was  entirely  up  to  the  engine  house 
forces  at  the  terminals  to  clean  the  valves 
and  overcome  the  trouble.  Instructions 
to  cover  the  cleaning  were  promptly 
issued. 

We  can  recall  another  instance  in 
which  an  effort  was  made  to  locate  tlio 
cause  of  some  broken  couplings  and 
parted  trains,  which  was  said  to  be  caused 
by  some  dirty  distributing  valves  and 
dirty  feed  valves.  This  was  accepted 
as  just  cause,  but  at  the  same  time  there 
was  not  a  distributing  valve  with  a  quick 
action  cap  in  freight  service  on  that  par- 
ticular division  to  cause  the  alleged  quick 
action,  and  no  one  was  found  who  could 
explain  in  what  manner  a  feed  valve 
could  make  a  brake  pipe  reduction,  or 
contribute  to  undesired  quick  action  and, 
moreover,  use  of  lap  position  of  the  brake 
valve  before  the  reduction  was  prevalent 


to  such  an  extent  that  the  feed  valve  was 
eliminated  as  a  factor  or  a  contributing 
cause  regardless  of  its  condition. 

This  line  of  defense,  in  this  instance, 
made  an  apparently  favorable  impression, 
as  some  definite  instructions  concerning 
the  condition  of  feed  valves  and  distrib- 
uting valves  were  issued  for  the  benefit 
of  the  shop  forces. 

We  can  recall  of  other  equally  lame 
excuses  that  were  put  up  and  the  parties 
having  the  excuse  got  away  with  it,  and 
we  have  observed  all  kinds  of  efforts  be- 
ing made  to  find  causes  for  undesired 
quick  action  when,  or  under  conditions 
when  brake  pipe  leakage  taxed  the  capac- 
ity of  the  feed  valve.  Then  instead  of 
making  a  complaint  concerning  the  leak- 
age, or  making  any  effort  to  remedy  it, 
everybody  cast  about  for  some  one  of 
about  45  contributing  causes  of  undesired 
quick  action  upon  which  to  fasten  the 
responsibility  of  the  disorder. 

In  reference  to  brake  pipe  leakage,  you 
may  say  that  in  handling  a  certain  make 
up  of  train  under  a  given  condition,  a 
certain  number  of  pounds  brake  pipe  re- 
duction should  be  made  for  the  initial 
reduction.  Then  if  brake  pipe  leakage 
continues  the  reduction  how  is  it  possible 
to  limit  the  reduction  at  the  brake  valve, 
or  how  can  an  engineer  be  held  respons- 
ible for  making  a  stop  if  brake  pipe  leak- 
age makes  it? 

'  As  to  the  liability  of  brake  pipe  leak- 
age causing  quick  action,  let  us  assume 
a  brake  pipe  leak  in  the  rear  end  of  a 
long  train.  When  the  handle  of  the  brake 
valve  is  placed  in  service  position,  the 
leak  starts  a  brake  pipe  reduction  and  type 
K  triple  valves  may  temporarily  assist, 
wliilc  the  brake  valve  is  starting  another 
reduction  at  the  head  end,  and  at  some 
point  in  the  train  the  reductions  must 
meet.  They  may  meet  at  a  point  where 
a  number  of  triple  valves  arc  not  very 
sensitive  to  quick  action  and  it  may  not 
occur  even  if  the  reduction  is  theoretically 
sufficient  to  produce  it,  but  the  reductions 
may  meet  near  a  perfect  triple  valve  that 
has  just  passed  the  quick  action  test  on 
the  test  rack,  and  it  will  respond  as  it  was 
intended  to  and  the  brakes  will  go  into 
quick  action.  If  the  train  was  then 
stopped  and  a  test  to  locate  the  defective 
valve  was  conducted  it  is  not  likely  that 
that  "kicker"  would  ever  be  found. 

Frequently  we  look  for  the  cause  of 
undesired  quick  action  as  we  look  for 
opportunity,  we  lament  that  it  cannot  be 
found,  we  travel  from  place  to  place  in 
search  of  it,  and  behold  it  is  constantly 
before  us. 

\\'ith  all  the  air  brake  information  that 
is  in  print  at  the  present  date,  it  is  ex- 
ceedingly difficult  to  convict  an  engineer, 
who  studies  the  brake,  of  any  incorrect 
practice,  and  it  is  sometimes  difficult  to 
convict  a  clever  man  of  anything,  regard- 
less as  to  what  he  may  be  guilty  of.     We 


remember  at  a  meeting  called  for  the  pur- 
pose of  instructing  the  engineers  and  fire- 
men in  the  art  of  economy  in  the  use  of 
fuel,  the  opening  remarks  were  to  the  ef- 
fect that  the  practice  of  using  the  coal 
sprinkling  hose  for  the  purpose  of  wash- 
ing a  half  ton  of  coal  out  of  the  gang\vay 
on  to  the  ground,  would  have  to  be  dis- 
continued and,  in  turning  to  the  next  rec- 
ommendation, a  momentary  lull  in  the 
proceedings  enabled  an  engineer  to  get 
the  floor.  He  at  once  instituted  a  bitter 
complaint  about  having  gone  out  the  last 
trip  with  no  drain  cock  in  one  of  the  main 
reservoirs,  and  about  this  time  several 
more  claimed  to  have  had  similar  experi- 
ences in  years  gone  by,  and  the  meeting 
ended  in  this  strain  without  any  further 
discussion  of  economy  in  coal  consump- 
tion, with  the  result  that  the  air  brake 
force  was  called  in  and  informed  that  if 
another  engine  ever  made  a  trip  without 
a  drain  cock  in  one  of  the  main  reservoirs, 
someone's  services  were  going  to  be  dis- 
pensed with. 

Nevertheless  all  of  our  great  men  have 
made  mistakes,  and  the  great  air  brake 
men  have  profited  by  theirs,  and  when  a 
man  has  never  made  a  mistake  the 
chances  are  that  he  has  never  made  any- 
thing else.  Shortly  after  the  type  K  triple 
valve  came  into  general  use  a  complaint 
was  made  to  the  Westinghouse  .■Xir  Brake 
Company  about  a  train  in  which  the  K 
valves  were  giving  all  kinds  of  trouble. 
The  complaint  was  evidently  made  by 
wire,  and  as  the  train  was  still  intact  it 
was  held  until  Mr.  Turner  could  arrive 
on  the  scene  and  inspect  the  brakes.  The 
subsequent  inspection  disclosed  the  fact 
that  there  was  not  a  K  triple  valve  in  the 
train. 


The    Honeycomb    Nuisance. 

At  the  Traveling  F.ngineers'  Convention 
a  long  discussion  was  carried  on  concern- 
ing the  honeycomb-like  substance  which 
is  particularly  troublesome  to  superheater 
tubes  when  certain  coals  are  used.  De- 
tailed descriptions  were  given  of  how  that 
substance  was  handled  to  overcome  the 
obstruction  it  caused  in  tubes  and  the 
loss  of  heating  surface  cue  to  the  honey- 
combing. To  our  surprise  nothing  was 
said  about  the  chemical  nature  of  the 
coating  and  no  remedy  was  suggested  be- 
yond certain  ways  of  breaking  off  the  ad- 
hering accumulations. 

One  time  when  the  writer  was  running 
locomotives  in  Iowa  he  experienced 
much  trouble  from  a  clinker-like  coating 
adhering  to  the  back  tube  plate  and  other 
heating  surfaces.  He  proceeded  to  ana- 
lyze the  stuff  and  found  it  consisted  of 
the  same  tiements  as  fire  clay— princi- 
pally silicate  of  alumina.  As  the  sub- 
stance contained  no  alkalis,  the  conclu- 
sion reached  was  that  broken  limestone 
mixed  with  the  coal  would  act  as  an  anti- 
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dote  to  the  silicate.  A  few  shovelfuls  of 
br»ken  limestone  were  thrown  occasion- 
ally upon  the  fire  and  proved  an  effectual 
remedy.  We  recommend  the  people 
troubled  by  the  honeycomb  nuisance  to 
iry  the  limestone  remedy. 


for  the  protection   of  themselves   and   of 
their  class. 


Need  of  Compensation  Lav»s. 
Labor  organizations  cannot  be  said  to 
neglect  their  own  interests  but  they  fre- 
quently waste  much  time,  money  and 
energy  on  promoting  political  measures 
which  do  little  good,  while  things  of  far 
greater  importance  are  ignored.  This  is 
particularly  apparent  in  the  small  atten- 
tion given  to  promoting  compensation 
measures  to  give  workers  justice  in  the 
case  of  accidents  due  to  the  neglect  of 
employers. 

New  York  is  a  hot  bed  of  rotten  poli- 
tics and  workers'  votes  are  numerous 
enough  to  elect  men  with  some  views 
about  workmen's  compensation  and  other 
beneficent  measures,  but  they  elect  low 
down  politicians  whose  last  thought  is 
for  the  real  interests  of  their  constituents. 
The  recent  holocaust  at  Binghamton 
brings  up  prominently  the  need  for  a  fair 
compensation  law  in  New  York  State. 

The  employers,  who  owned  the  firetrap 
factory  in  Binghamton,  no  doubt  realiz- 
ing the  risk  of  disaster  they  were  run- 
ning, are  reported  to  have  carried  lia- 
bility insurance,  the  purpose  of  which  is 
to  fight  claims  for  damages.  That  will 
probably  mean  a  fight  in  the  courts  for 
each  suit  entered  for  damages.  That 
means  lawyers'  fees,  legal  delays,  and 
manv  vexatious  developments,  and  in  the 
end,"  means  that  none  of  the  dependents 
of  the  dead,  and  none  of  the  crippled  is 
likely  ever  to  gain  adequate  compensa- 
tion.' The  crippled  must  go  through  life 
niaiuieil  and  handicapped,  possibly  help- 
less and  dependent,  may  even  become 
inmates  of  county  almshouses.  Society 
suffers  and  individuals  suffer. 

The  State  of  Ohio  and  several  other 
States  have  fairly  equitable  compensation 
laws.  Had  the  Binghamton  tragedy  hap- 
pened in  any  of  these  States  the  injured 
people  would  have  been  cared  for  at  the 
hospitals  without  expense  to  themselves, 
the  best  of  surgical  attendance  would 
have  been  provided,  there  would  have 
been  allowance  for  expenses  and  at  the 
end  an  adjustment  commensurate  with 
the  injury  suffered.  For  the  dead  there 
would  have  been  funeral  expenses  al- 
lowed, and  to  those  dependent  on  the 
victims  there  would  have  been  an  adjust- 
ment of  compensation  in  the  name  of 
justice  administered  by  the  State. 

There  have  been  in  different  States  dis- 
asters to  workers  similar,  if  less  fatal 
than  the  Binghamton  fir.-  and  all  of  them 
ought  to  act  as  object  l<-sons  to  working 
voters   to   insist   on   the   |.assage   of   laws 


Railroad  Accounting  by  Machinery. 

One  of  the  great  transcontinental  rail- 
roads finds  it  necessary  to  refer  repeat- 
edly to  traffic  statistics  in  connection  with 
rate  litigation  and  kindred  subjects.  The 
volume  of  traffic  on  this  road  is  such  that 
complete  reports  of  this  character  could 
not  be  obtained  except  at  enormous  cost 
in  both  time  and  money  were  it  not  for 
the  fact  that  all  traffic  statistics  are  ana- 
lyzed regularly  by  means  of  the  punched 
card  tabulating  system. 

This  road  reports  the  present  plan  of 
analysis  to  be  so  much  more  extensive 
and  elaborate  than  before  the  tabulating 
machines  were  put  in  several  years  ago 
that  no  direct  comparison  can  be  made 
between  present  and  previous  costs  of  ob- 
taining regular  audits.  It  is  estimated, 
however,  that  the  present  results  in 
routine  work  without  the  aid  of  the  ma- 
chines would  cost  from  50  to  75  per  cent, 
more  than  they  now  do. 

But— under  the  old  system  they  would 
not  be  in  a  position  to  answer  the  numer- 
ous requests  for  special  information, 
called  for  by  various  officials  and  de- 
manded in  connection  with  rate  litigation, 
without  enormous  cost.  The  cards  adapt 
themselves  readily  to  almost  any  kind  of 
special  information  required,  in  addition 
to  the  regular  tabulations.  This  makes 
additional  information  available  on  short 
notice— something  practically  impossible 
under  any  other  system. 

This  road  makes  enormous  use  of  the 
machines  in  routine  work.  Under  traffic 
statistics  statements  are  prepared  show- 
ing tons,  ton-miles  and  earnings  by  88 
different  commodities  for  each  of  the 
fourteen  states  through  which  the  line 
runs.  Figures  for  interstate  traffic  are 
separated  from  those  originating  and 
ending  in  one  state.  Information  called 
for  by  various  state  commissions  and  the 
Interstate  Commerce  Commission,  relat- 
ing to  the  classifications  of  tonnage  are 
rompikd  in  connection  with  these  tabula- 
tions. 

From  freight  train  cards  is  produced  a 
statement  showing  tlie  various  classes  of 
ton  miles  by  operating  divisions,  taking 
main  lines  and  branch  lines  separately. 
This  information  is  used  in  determining 
unit  cost  of  operation.  The  cards  are 
used  also  for  compiling  gross  ton-miles 
bv  each  individual  locomotive,  these 
figures  giving  ultimately  unit  costs  and 
comparisons  between  separate  locomo- 
tives and  also  as  to  various  classes  of 
locomotives. 

In  this  way  information  is  obtained 
which  determines  in  a  measure  the  policy 
of  the  company  with  regard  to  types  of 
locomotives  ordered.  TIiosc  types  which 
show  excessively  high  cost  for  their  work 
are    not    repeated.     In    many    cases    it    is 


possible  by  combining  certain  character- 
istics of  different  types  to  reach  that  one 
which  is,  everything  considered,  best 
suited  to  the  work  in  hand. 


Odious  Comparisons. 

In    the    early    days    of    The    Traveling 
Engineers'     Association,     some     of     the 
members  labored  hard  to   establish  hard 
and    fast    rules    about    the    quantity    of 
supplies,    especially    oil,    that    might    be 
used    with     certain    trains.    A    compro- 
mise of  diverse  opinions  was  made  in  a 
resolution  being  carried,  which  read:  'Tn 
the   opinion   of   the   association,   there   is 
no  reliable  comparison  between  roads  as 
to  the  use  of  oil  per  mile  run.     Each  en- 
gineer  must   make   his   time   and   be    al- 
lowed to  use  some  judgment  in  the  use 
of    his    supplies.     We    believe    that    the 
standard    of    comparison    should    be    the 
monthly  average  of  the  best  half  of  the 
runners   on   a   division.    This   makes   al- 
lowance for  local  conditions,  climate,  en- 
gines, water  and  the  difference  in  oil." 

This  resolution  carried  strong  influ- 
ence and  stopped  in  some  quarters  the 
tendency  to  make  unfair  comparisons  be- 
tween different  roads  and  different  di- 
visions. It  would  stand  application  to 
some  questions  in  dispute  today. 


Attempts    to    Emasculate    the    Parcels 
Post  Law. 

After  more  than  forty  years  of  agita- 
tion the  American  people  succeeded  in 
securing    a    parcels    post    law,    and    its 
working  has  indicated  that  it  is  one  of 
the  most  substantial  helps  that  the  mass 
of    our    population    has    ever    obtained. 
We    find,    however,    that    the   powerful 
influences    entrenched    in    the    express 
companies    and    in    the    United    States 
Senate    are    laboring   hard    to    rob    the 
parcels  post   of  its   most  valuable  fea- 
tures.      The    limit    of    weight    carried 
originally     by     the     parcels    post    was 
eleven  pounds,  which  was  found  to  be 
too  low.     Postmaster  General  Burleson 
recently  revised  the  parcel  post  regula- 
tions  in    favor   of   the   shipper  and   in- 
creased the  limit  from  eleven  to  twenty 
pounds.      An    agitation    was    at    once 
started  among  certain  money  interests 
to  prevent  any  more  changes  from  be- 
ing made  that  would  benefit  the  masses 
who  use  this  means  of  obtaining  goods 
and   supplies  at   low   cost. 

Senator  Bryan,  of  Florida,  introduced 
a  resolution  into  the  Senate  which,  if 
carried,  will  emasculate  the  Parcels 
Post  Law.  The  change,  if  effected, 
will  remove  from  the  Postmaster  Gen- 
eral the  power  to  raise  or  lower  rates, 
putting  that  power  into  the  hands  of 
Congress.  Every  workman  who  reads 
this  paper  is  interested  in  the  parcels 
post  law  remaining  intact  as  it  was 
framed,  and  we  advise  them  to  use  their 
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influence  with   their  representatives   to 
see  that  no  change  is  made. 


New  Haven  Engineers. 

Some  years  ago  the  New  York,  New 
Haven  &  Hartford  Railroad  Company 
made  an  agreement  with  its  locomotive 
engineers  that  seniority  should  rule  in 
the  promotion  of  all  enginemen.  There 
had  been  complaints  that  favoritism  was 
much  more  influential  in  the  advance- 
ment of  enginemen  than  merit  or 
length  of  service  and  the  Brotherhood 
of  Engineers  threw  their  great  influence 
on  the  side  of  those  who  were  seeking 
fair   dealing. 

The  oflicials  of  the  company  now 
hold  that  the  Stamford  collision  was 
caused  by  an  incompetent  engineer  who 
was  assigned  to  the  express  passenger 
engine  in  compliance  with  the  rule  of 
seniority  and  they  have  given  notice 
that  the  rule  will  be  abrogated  at  the 
end  of  thirty  days.  The  enginemen 
are  strenuously  opposed  to  any  change 
and  a  conflict  between  the  company 
and  their  locomotive  engineers  seems 
to  be  impending.  Chief  Engineer 
Stone  is  looking  after  the  interests  of 
the  engineers  and  we  have  no  doubt 
that  an  equitable  settlement  will  be 
agreed  upon. 


College  Men  for  Kailroad  Work. 

The  selection  of  Mr.  Howard  Elliott, 
a  college-trained  man,  to  be  head  of  the 
New  Y'ork,  New  Haven  &  Hartford 
Railroad  has  again  aroused  the  time- 
worn  controversy :  "What  is  the  college 
man's  place  in  railroad  service  and  why 
is  his  training  so  seldom  utilized  in  that 
line   of  business?" 

In  a  recent  issue  the  editor  of  the 
Literary  Digest  publishes  opinions  of  in- 
fluential railroad  officials  on  "College 
Men  for  Railroad  Work,"  but  nothing  of 
practical  value  is  brought  out.  One  high 
authority  is  quoted  as  believing  that  col- 
lege professors  are  long  in  theory  and 
short  in  practice,  while  another  person 
whose  views  are  considered  important 
holds,  that  railroad  officials  arc  long  in 
practice  and  short  in  thcorv-.  From  a 
wide  and  varied  experience  we  believe 
what  is  most  needed  to  make  a  success- 
ful railroad  official  is  good  sense  and 
readiness  to  do  hard  work.  These  two 
attributes  have  formed  the  foundation  of 
the  success  of  most  of  our  prominent  rail- 
road men  today.  A  college  education  is 
likely  to  be  a  powerful  lever  in  raising  a 
man  upward  if  properly  used;  but  the 
time  spent  at  college  may  be  used  to  bet- 
ter advantage  in  learning  the  details  of 
railroad  work. 

College  professors,  the  promoters  of 
so-called  higher  education,  have  always 
done  their  best  to  open  the  road  for  col- 
lege graduates  into  every  line  of  business 
that  pays  well.  For  this  reason  agitations 
have  been  carried  on  favoring  the  giving 


of  railroad  positions  to  college  graduates. 
Not  minor  positions  when  hard  work 
would  be  encountered  to  supplement  col- 
lege instruction;  but  high-up  jobs  entail- 
ing little  work  and  initiative  glory.  At 
one  time  when  a  periodic  movement  was 
actively  in  operation  to  fill  railroad  soft 
jobs  with  college  graduates,  an  unusually 
active  youth  was  placed  in  the  liands  of 
Mr.  J.  D.  Besler,  general  superintendent 
of  the  Burlington.  This  youth  was  not 
contented  to  hang  about  and  draw  his 
pay  regularly.  He  kept  boring  Mr.  Bes- 
ler for  work,  and  one  day  began  outlin- 
ing improvements  which  he  considered 
ought  to  be  carried  out.  "Well,  now,  Mr. 
Stone,"  remarked  Mr.  Besler,  "this  rail- 
road is  running  all  right,  and  my  advice 
to  you  is  don't  stop  it  unless  you  know 
how  to  9tart  it  again." 

College  graduates  have  done  fairly  well 
in  railway  service,  but  the  successes  are 
offset  by  numerous  failures.  Mr.  Ivy  L. 
Lee,  executive  assistant  of  the  Pennsyl- 
vania Railroad,  says  that  technical  grad- 
uates are  difl^erent  in  three  general  par- 
ticulars : 

"First,  lack  of  practical  experience  and 
judgment, 

"Second,  an  idea  that  they  are  far  su- 
perior to  the  rest  of  mankind, 

"Third,  a  certain  narrowness  of  mind, 
inculcated  through  a  too  exclusive  atten- 
tion in  college  to  mathematical  and  theor- 
etical science,  and  a  too  great  neglect  of 
broader  subjects  such  as  political  econ- 
omy, history  and  general  literature." 

The  college  professors  arc  tortured 
with  the  idea  that  railroad  life  is  suffer- 
ing for  want  of  greater  admixture  of 
college  graduates,  which  is  a  blunder  of 
ignorance.  The  average  railroad  man 
has  received  a  good  common  school 
education  which  forms  a  sound  founda- 
tion for  all  the  knowledge  the  highest- 
class  of  railroad  man  requires.  The  in- 
dustry and  perseverance  that  have  made 
railroad  leaders  of  the  past  figure  as  edu- 
cated gentlemen,  are  still  in  operation 
and  will  continue  to  produce  like  re- 
sults. Many  prominent  railroad  officials 
have  been  required  of  late  years  to  give 
evidence  before  "investigating  courts." 
.'\mong  these  officials  have  been  not  a 
few  college  graduates,  and  none  of  them 
displa\cd  the  ability  to  describe  busi- 
ness conditions  and  to  discuss  abstruse, 
transpiTtation  and  industrial  problems, 
as  dill  Daniel  Willard,  president  of  the 
Baltimore  &  Ohio,  and  John  C.  Stuart, 
vice-president  of  the  Eric,  neither  being 
a  college  graduate.  The  conditions 
which  trained  Messrs.  Willard  and  Stu- 
art are  still  active,  and  may  be  depended 
upon  to  produce  similar  men  should  no 
colUcc  graduate  ever  enter  the  railroad 
ranks. 


there  is  always  more  or  less  protest  from 
the  public;  yet  wc  arc  ever  assured  by 
the  officials  responsible  for  the  running 
of  such  trains,  that  it  is  done  to  meet  the 
public  demand.  This  statement-  has  been 
reiterated  so  often  that  people  accept  it 
as  being  true  when  it  is  false  without  any 
real  foundation.  In  the  interesting  letter 
from  George  Westinghousc,  which  wc 
publish  elsewhere,  mention  is  made  of  a 
railway  manager  who  never  traveled  on 
the  cifihteen-hour  trains.  That  manager 
knew  perfectly  well  that  the  inordinately 
fast  trains  were  not  run  to  meet  a  public 
demand,  but  because  they  made  an  ex- 
cellent advertisement  for  the  company 
running  the  trains. 

At  a  recent  meeting  of  the  Inter- 
national Travel  Club,  Secretary  Elliott 
drew  attention  to  the  fact  that  when  sev- 
eral of  our  leading  railw.iys  lengthened 
the  running  time  of  their  exceptionally 
fast  trains  they  received  only  commenda- 
tion from  the  public,  which  may  always 
be  depended  upon  to  favor  safetj'  in 
preference  to  speed. 

The  same  principle  applies  to  the  sup- 
posed demand  for  high  speed  ocean 
steamers.  The  high  speed  and  the  lux- 
urious furnishing  of  modern  ocean 
steamers  are  reported  to  be  provided  to 
meet  the  demands  of  the  public ;  but  they 
are  really  supplied  to  form  magnificent 
advertisements.  The  great  expense  in- 
volved in  providing  Roman  baths,  gym- 
nasiums and  restaurants  of  stately  ex- 
panse and  gorgeous  decorations,  would 
be  better  spent  in  facilitating  the  naviga- 
tion and  increasing  the  safety  of  these 
enormous  vessels,  but  then  measures  of 
safetj'  are  not  as  imposing  as  Roman 
baths  and  pneumatic  elevators. 


Speed  and  Danger. 

When   an   accident   happens   to   any  of 
our    express    trains    known    as    "flyers." 


Criticism  and  Electricty. 

There  are  two  ways  of  looking  at  a 
modern  locomotive.  One  way  is  to  extol 
its  might  and  picture  the  amazement  of 
our  great-grandfathers  if  they  could  sec 
such  a  contrivance.  The  other  way  is 
that  adopted  by  a  man  who  recently  de- 
clared. "For  units  of  service  derived  from 
a  ton  of  coal,  a  steam  'ocomotive  is  the 
most  wasteful  machine  ever  invented." 

He  was  discussing  the  contract  let  by 
the  St.  P.iul  road  for  electrical  operation 
of  four  hundred  and  fifty  miles  of  main 
track  cro.ssing  three  mountain  ranges  in 
Montana  and  Idaho.  The  cost  of  elec- 
trical power,  it  is  said,  will  be  only  a 
third  that  of  steam,  and  the  eight  million 
dollars  spent  by  the  road  installing  the 
new  system  will  be  recovered  in  five  years 
through  saving  in  operating  experiences. 

The  current,  of  course,  will  be  derived 
from  water-power  that  has  been  going  to 
waste  from  time  immemorial.  Water- 
power  is  abundant  in  Montana  and  cur- 
rent  can   be   generated    from   it   cheaply. 
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General  Foremen's  Department 


Mr.  F.  W.  Thomas  On  Apprentices. 

When  the  report  on  .Apprenticeship  had 
been  read  at  the  General  I'oreinen's  Con- 
vention, Mr.  F.  W.  Thomas,  Supervisor 
of  Apprentices  of  the  Santa  Fe  System, 
said: 

While  all  of  the  railroads  included  in 
the  report  and  also  the  manufacturing  or 
commercial  concerns,  show  a  determined 
spirit  to  give  the  boy  in  their  employ  the 
best  opportunity  possible  to  learn  his 
trade,  it  is  a  further  evidence  of  a  neces- 
sity which  the  times  has  demanded.  The 
modern  shop  oflfers  little  chance  for  a  boy 
without  some  one  to  guide  and  direct. 
The  foreman  and  the  gang  foreman,  are 
too  busy  and  have  too  many  other  duties 
to  perform  to  be  bothered  with  green 
boys.  A  boy  floundering  around  a  big 
modern  shop  four  years  with  no  kindly 
hand  to  help  or  direct  him,  is  what  gave 
the  old  apprentice  system  the  black  eye. 
from  1890  to  1905.  He  was  a  failure  for 
at  the  end  of  four  years  he  knew  next  to 
nothing  of  the  trade.  The  old  hand 
passed  away  in  his  natural  course  of 
years.  There  was  no  trained  man  to  take 
his  place.  That  is  why  you  suffered  such 
a  dearth  of  first  class  mechanics.  That 
is  what  drove  you  to  the  specialist,  the 
handyman,  a  man  who  could  successfully 
run  one  machine  but  none  other.  The 
rapid  growth  of  this  country,  the  great 
increase  of  manufacturing  plants,  the  in- 
crease in  railroad  shops,  the  great  auto 
factories  and  garages,  all  demanding  me- 
chanics, a  demand  many  times  over  the 
supply.  You  often  point  out  some  old 
man  in  your  shop  as  being  a  fine  first- 
class  mechanic;  he  served  his  time  years 
ago  when  serving  was  good.  When  the 
foreman  had  the  time,  the  patience,  the 
fatherly  interest  in  the  boy,  he  was  given 
a  good  opportunity,  he  progre.<;sed  and  he 
loves  tlie  work.  You  point  out  others 
who  are  often  called  lioomers.  You 
speak  of  your  pick  ups.  You  i)ickcd  up  a 
man  off  the  street  and  put  him  on  a  bolt 
cutter  and  a  bolt  cutter  he  is  today.  You 
picked  another  from  tlu'  slums  and  put 
him  on  a  Ixiring  mill  rind  a  boring  mill 
hand  he  is  today,  and  nn  more.  You 
picked  another  from  the  f.irm  and  put 
him  driving  rivets  and  a  rivet  driver  he 
is  today.  You  picked  another  from  the 
wharf  and  put  him  running  a  forging 
machine  and  a  machine  forger  he  is  to- 
day. What  will  the  bolt  cutter  do  when 
there  arc  no  bolts  to  cut?  These  leave 
you  and  go  elsewhere,  hiring  out  as 
machinists. 

The    Santa    Fe    Railway    said    to    the 


general  foremen  and  foremen :  "We 
know  you  haven't  the  time  to  pay  much 
attention  to  these  boys ;  you  look  out  for 
the  output  of  the  shop  and  your  other 
duties,  and  we  will  put  a  man  there 
whose  sole  duties  will  be  to  loot*  out  for 
the  apprentices,  responsible  to  yob  for  the 
boy's  progress  and  work.  He  will  move 
them  from  machine  to  machine,  from  job 
to  job,  showing  them  step  by  step,  and 
then  we  will  have  a  schoolroom,  the  boy 
will  be  taught  by  another  instructor  such 
subjects  as  he  needs  in  his  trade,  receiv- 
ing the  mental  training  along  with  the 
practical."  With  the  present  system  we 
have  found  the  boy  with  the  assistance  of 
his  shop  instructor  becomes  productive 
at  once.     No  time   is  lost   in  experiment- 


I  RA-XK    \V,    THOMAS. 

ing,  and  linding  liis  place,  or  getting  over 
his  stage  fright.  He  is  made  productive 
at  once.  In  the  absence  of  a  regular  man 
on  any  machine,  our  foreman  simply 
says  to  the  shop  instructor.  "Put  one  of 
your  l)oys  on  that  maclnne  while  Joe 
Smith  is  off."  He  does  it,  and  stays  with 
him  enough  to  insure  a  reasonable  day's 
output.  The  success  we  have  attained 
'with  our  apprentices  has  been  due  to  the 
full,  ample  shop  instruction.  We  appoint 
the  best  men  we  have  and  enough  of  them 
to  insure  the  boys  comidetc  instruction. 
I  believe  with  Mr.  Basford,  that  the  pres- 
ent shops  need  more  instructors  and 
fewer  inspectors.  We  have  an  assistant 
vice-president  on  our  road,  one  who  was 
reared  on  the  road,  who  is  now  in  his 
forties,  and  every  day  of  his  life  since  he 
was  fifteen,  has  been  spent  in  her  service. 
Serving  his  apprenticeship  he  was  gang 
foreman  before  he  was  out  of  his  teens. 


and  was  promoted  through  the  entire  line 
step  by  step.  He  had  none  of  these 
present  day  advantages,  was  denied  the 
advantage  of  an  early  education,  but  pos- 
sessed with  an  abundance  of  unerring 
common  sense,  he  is  at  one  and  the  same 
time  a  leader,  a  driver,  a  worker,  and  a 
friend.  Recognizing  the  advantages  such 
an  education  gives  a  boy  learning  his 
trade,  he  established  a  night  school  for 
his  apprentices,  rented  a  room  and  em- 
ployed an  instructor  from  his  own 
pockets.  This  is  the  first  railroad  ap- 
prentice school  of  which  I  have  any 
knowledge  and  it  was  fifteen  years  ago. 
It  must  be  a  source  of  some  pleasure  and 
graitfication  and  recompense  for  his  labor 
and  expense  that  over  half  of  these  boys 
are  now  occupying  some  official  position 
on  the  railroad.  As  to  the  value  of  shop 
instructors  he  wrote  a  mechanical  super- 
intendent in  reference  to  putting  on  an 
additional  shop  instructor  saying,  "A 
good  shop  instructor  is  worth  $350  per 
month  in  any  shop  and  there  should  be 
one   for  every  twenty-five  boys." 

We  are  not  trying  to  make  mechanical 
engineers;  the  colleges  furnish  these. 
We  are  not  trying  to  make  draftsmen ; 
the  schools  furnish  these.  We  want  to 
make  first-class  skilled  mechanics  to  ope- 
rate our  machines,  men  who  are  trained 
and  educated  in  our  ways,  our  methods, 
our  standards,  whose  home  and  family 
ties  are  within  our  midst.  We  are  mak- 
ing them  the  equal  to  any  on  earth,  good 
mechanics,  good  citizens,  proud  of  their 
work,  and  their  road,  and  the  apprentice 
system  which  has  made  their  present  con- 
dition possible. 

Mr.  Thomas'  rcm:irks  were  received 
with  much  favor  by  tlie  members  of  the 
association,  and  his  views,  after  being 
favorably  commented  upon,  were  unan- 
imously   apiiroved. 


Preserving  the  Polish  of  Tools 

Condensation  of  moisture  on  the  sur- 
face is  what  takes  the  polish  off  tools  and 
makes  iron  rust.  Preventing  it  is  simply 
a  matter  of  keeping  the  surface  coated 
with  some  varnish,  resinous  or  oil  sub- 
stance. If  tools  are  carefully  cleaned 
every  night,  and  then  gone  over  with  an 
oily  rag,  they  should  keep  in  very  good 
shape;  that  is,  if  they  are  in  use  every 
day  so  that  the  oily  coating  has  a  fre- 
quent renewing.  A  heavier  coating  for 
tools  that  are  to  be  put  away  for  some 
time,  can  be  made  by  melting  together 
7  parts  of  tallow  and  1  of  resin,  .•\pply 
in  a  half  liquid  state. 
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REPAIRS    TO    LOCOMOTIVE    APPLIANCES 

By  WH.  HALL.    G(d.  F»rcm*Q  C.  '&  N.  W.  Ry.,    Winona.  Minn. 


That  much  time  and  money  can  be 
saved  in  the  repairs  of  small  locomo- 
tive appliances,  is  without  question. 

By  small  locomotive  appliances,  is 
meant,  air  pumps,  lubricators,  injectors, 
boiler  checks,  gauge  cocks,  pop-valves, 
motors  for  electric  headlights,  etc.  This 
work  should  be  specialized,  and  all  done 
in  one  department,  as  much  as  possible, 
with  a  sufficient  force  to  handle  it  eco- 
nomically, or  in  other  words,  concentrate 
it  at  headquarters  for  each  division,  cre- 
ating a  distinct  department  for  this  class 
of  work  alone ;  and  not  have  it  done  at 
any  two-by-four  round-house,  in  a  hap- 
hazard way,  where  skilled  help  is  often- 
times an  unknown  quantity. 

Time  savers  are  money  savers,  there- 
fore tools  and  jigs  should  be  devised  for 
doing  special  kinds  of  work,  and  used  in 
every  instance  where  duplicate  parts  are 
required ;  good  fitting  wrenches  for  the 
removal  of  parts  should  be  kept  on  hand ; 
for  instance,  where  spanner  nuts  are  em- 
ployed, a  good  stout  and  short  spanner 
wrench  should  be  used,  one  that  would 
be  stout  enough  to  receive  a  sharp  blow 
with  a  hammer,  to  loosen  the  nut,  thus 
doing  away  with  the  set,  or  more  often 
the  chisel,  which  not  only  mars  and  dis- 
torts the  nuts,  but  also  has  a  great  ten- 
dency to  spread  them ;  but  a  short  span- 
ner wrench,  such  as  I  have  mentioned. 
would  loosen  the  nut  without  either  mar- 
ring or  spreading  it. 

All.  or  most,  parts  of  the  above-men- 
tioned equipment,  are  of  delicate  con- 
struction; in  a  great  many  cases  it  is 
fault>'  design,  in  other  cases  a  chance  to 
save  a  little  metal,  which  is  often  carried 
to  excess  and  to  the  detriment  of  the  fin- 
ished article. 

Little  thought  is  given  when  designing 
parts  to  the  time  when  these  will  come  in 
for  repairs,  or  to  the  little  time  at  the 
disposal  of  the  round-house  man.  A  new 
article  looks  good,  goes  together  with 
ease,  joints  will  face  up  good  and  will 
not  leak,  but  after  a  time  these  become 
so  tight  from  heat  and  corrosion,  they 
seem  to  be  burned  together,  and  it  is  al- 
most impossible  to  separate  them  without 
marring  or  distorting,  for  the  simple  rea- 
son that  there  is  very  little  or  no  room 
for  a  wrench  to  take  hold;  this  is  caused 
by  the  false  economy  of  saving  a  little 
metal ;  I  see  dozens  of  such  like  ca.ses. 

I  believe  that  parts  of  locomotive 
equipment  should  not  be  removed  any 
oftener  than  is  absolutely  necessary ;  this 
is  often  done  in  the  case  of  pumps,  in- 
jectors, pops,  etc.,  to  satisfy  the  whim  of 
some  engineer,  and  when  I  say  this  I 
know  whereof  I  am  talking,  and  can  cite 
case  after  case  if  called  upon;  this  is  ab- 
solutely wrong,  for  every  time  a  joint 
is  broken,  or  separated,  there  is  the  fear 
of  a  leaky  joint,  when  replaced;  the  nuts 


are  spread  more  or  less,  and  in  a  short 
time  become  so  loose  they  must  be  re- 
newed. 

That  is  why  I  state  that  the  work 
should  be  done  by  competent  men,  and 
that  good  and  suitable  tools  should  be 
provided. 

Then  again,  tools  designed  for  this  or 
other  specific  work  should  be  kept  for 
this  work  exclusively,  and  for  the  men 
doing  this  special  kind  of  work,  and  not 
used  by  everyone. 

Tools  should  be  assigned  a  place  in 
the  tool  room  of  the  department  to  which 
it  belongs,  and  not  hid  away  in  some 
dark  corner,  or  thrown  under  the 
benches ;  here  is  where  considerable  time 
is  lost  in  hunting  up  a  tool,  hid  away  or 
placed  under  benches  and  covered  over 
with  a  dozen  other  tools,  instead  of  be- 
ing on  a  rack  in  the  open,  where  one 
can  see  at  a  glance  the  one  tool  required. 

I  am  fully  alive  to  the  fact  that  in  some 
engine  houses  there  is  not  sufficient  work 
to  keep  a  high-priced  man,  for  at  such 
places  a  man  is  required  only  who  can 
grind  in  a  check  valve,  replace  some 
broken  pipe  fitting,  etc.,  but  even  that 
difficulty  is  overcome  these  days  by  a 
new  make  of  valve  now  on  the  market, 
that  requires  no  skilled  help,  simply  an 
old  file  or  straight  piece  of  iron  and  a 
monkey  wrench,  to  make  the  parts  af- 
fected almost  equal  to  new  in  its  effi- 
ciency, and  this  without  refacing  or  re- 
grinding,  a  great  boon  to  the  round- 
house man,  a  great  time  and  money 
saver. 

It  seems  to  me  while  so  much  attention 
is  being  given  to  the  standardization  and 
interchange  of  parts,  that  it  would  be  a 
paying  proposition  if  some  of  this  time 
was  given  to  standardizing  of  tools  for 
doing  certain  repairs,  also  standardize 
the  repairs  themselves ;  today  each  man 
has  his  own  ideas  as  to  ways  of  doing 
tlie  work,  also  the  tools  he  should  use ; 
the  result  is  not  verj'  gratifying. 

Any  device  for  expediting  work,  or 
performing  that  work,  with  the  highest 
amount  of  efficiency,  should,  after  hav- 
ing passed  the  experimental  stage,  and 
proved  to  be  good,  be  required  to  be  re- 
ported to  headquarters,  where  blue  prints 
should  be  made  and  sent  out  with  in- 
structions to  have  made  and  installed. 
or.  better  still,  have  the  device  made  at 
headquarters  and  sent  out  with  positive 
instructions  to  be  placed  in  commission, 
to  replace  older  and  obsolete  methods. 
This  would  not  only  systematize  mat- 
ters, but  bring  these  tools  and  methods 
to  a  standard. 

The  way  matters  stand  now,  a  man 
will  devise  a  very  efficient  tool,  which  is 
used  all  over  the  system,  or  at  such 
points  where  these  repairs  are  made, 
would  prove  to  be  a  great  money  saver; 


but  no,  he  is  somewhat  jealous  of  his 
knowledge,  and  docs  not  want  the  other 
fellow  to  share  it  with  him,  but  some- 
times these  things  arc  stumbled  upon  ac- 
cidentally, then  if  the  fellow  doing  the 
stumbling  act  is  a  live  wire,  he  requests 
a  blue  print  of  this  or  that  tool,  and 
reaps  the  benefit  of  it.  For  instance,  the 
writer  while  attending  a  recent  conven- 
tion stumbled  across  a  better  method  of 
performing  part  of  his  work.  .\  blue  print 
was  obtained,  and  am  now  using  the 
other  fellow's  idea  with  advantage  to  the 
company. 

A  small  lathe,  small  drill  press,  ajid 
shaper,  are  indispensable  to  a  department 
if  this  kind,  not  only  to  save  many  steps 
to  and  from  the  shop  tools,  but  would 
save  time  in  many  ways. 

I  believe  that  it  would  pay  the  rail- 
roads if  they  would  place  one  or  more 
traveling  demonstrators  on  their  sys- 
tems, whose  duty  it  would  be  to  go  from 
one  shop  to  another  and  see  that  loco- 
motive repairs  are  made  according  to  the 
adopted  standard  way  of  doing  them,  and 
also  see  that  proper  tools  arc  used  in 
making  these  repairs;  or  if  this  is  not 
thought  feasible,  have  printed  instruc- 
tions sent  out  to  all  shops,  where  they 
should  be  hung  in  some  conspicuous 
place,  and  not  where  they  will  become 
oil  bespattered  and  then  are  neither  use- 
ful nor  ornamental. 

It  goes  without  saying  that  a  depart- 
ment of  this  kind  should  be  under  a  com- 
petent head,  one  who  would  see  that  all 
this  class  of  work  was  done  in  a  first- 
class  manner,  one  that  should  be  the 
judge  as  to  whether  any  part  of  the 
equipment  should  be  removed  or  not ;  in 
fact,  all  of  this  class  of  work  should 
come  under  his  direct  supervision. 


Durability  of  Ties. 

The  average  life  of  untreated  ties  a< 
reported  by  the  steam  roads  is  as  fol- 
lows :  Cedar,  9  years ;  tamarack,  8  years, 
hemlock,  7  years ;  Douglas  fir,  7  years ; 
jack  pine,  6  years;  spruce,  6  years.  As 
recent  statistics  bear  evidence,  cedar  is 
the  species  principally  used,  because  of 
its  durability',  but  the  supply  of  cedar  is 
rapidly  becoming  exhausted.  Unless 
preservative  treatment  of  ties  is  intrcv- 
dufod.  the  short-lived  species  will  have 
to  be  used  untreated,  which,  on  account 
of  the  necessary  frequent  renewal,  will 
increase  the  cost  of  mileage  maintenance. 
If  treated  ties  were  used,  which  would 
cost  .>0  cents  extra  per  tie  for  creosoting 
and  equipping  with  tie  plates,  the  inferior 
species,  which  are  very  plentiful  and 
cheap  in  Canada,  could  be  used  with 
economy. 

With  such  a  treatment,  these  woods 
would  last  at  least  15  years,  and  if  pro- 
tected from  wear  would  probably  last 
much  linger,  and  would  effect  a  very 
considerable  saving. 
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Air  Brake  Department 


Cross  Compound  Compressors. 

Locating  the  source  of  trouble  in, 
and  making  repairs  to  the  cross  com- 
pound compressors,  is  somewhat  more 
difficult  than  with  the  single  stage  com- 
pressors, principally  on  account  of  more 
and  heavier  parts. 

However,  the  cross  compound  com- 
pressor has  now  reached  a  state  of  per- 
fection that  enables  it  to  run  from  one 
time  of  overhauling  to  another  with  no 
more,  if  as  much,  trouble  as  the  smaller 


would  not  operate  until  they  were  re- 
moved, which  involved  a  removal  of  the 
air  piston  from  one  of  the  cylinders, 
sometimes  both. 

The  slide  valves  arc  now  replaced 
with  a  piston  valve  with  five  sets  of 
piston  rings  and  the  oil  tempered  air 
valves  replace  the  old  styles  for  all 
pumps,  and  those  two  troubles  are  en- 
tirely eliminated,  but  even  if  an  air 
valve  in  the  center  piece  should  break, 
the    openings    to    the    valves    are    in    a 
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pump.  A  great  deal  oi  trouble  was  ex- 
perienced with  the  first  type  of  com- 
pound compressor,  due  to  a  consider- 
able friction  producing  main  valve  area 
and  when  lubrication  became  scant  or 
when  the  steam  pre>-ui-c  fell  down  to 
less  than  150  pounds.,  the  pump  had  a 
tendency  to  stop  working. 

Another  trouble  was  from  air  valves 
breaking  and  pieces  falling  back  into 
the  air  cylinders,  and  if  the  pieces  were 
of  any  considerable  size  the  compressor 


perforated  form  so  that  a  broken  piece 
of  valve  cannot  enter  the  cylinders. 

There  is  still  some  occasional  trouble 
from  a  broken  piston  rod,  but  a  new 
style  of  taper  fit  of  the  piston  on  the 
rod  is  giving  better  results,  and  if  cer- 
tain kinds  of  steel  were  eliminated,  and 
if  more  care  was  exercised  in  the  selec- 
tion of  material  for  welding  those  rods 
in  the  repair  shops,  this  trouble  might 
entirely  disappear  or  at  least  be  reduced 
to   a   rare   occurrence. 


By  cross  compound  it  is  meant  that 
the  high  pressure  steam  piston  is  at- 
tached to  the  low  pressure  air  piston 
and  that  the  low  pressure  steam  piston 
is  attached  to  the  high  pressure  air 
piston.  The  high  pressure  steam  piston 
operates  the  reversing  gear  in  the  same 
manner  as  in  other  Westingliouse 
pumps.  A  valve  rod  extends  into  the 
hollow  piston  rod  and  is  moved  by  the 
usual  reversing  plate  alternately  coming 
in  contact  with  a  shoulder  and  a  button 
on  the  rod. 

The  outside  of  the  small  end  of  the 
piston  valve  is  at  all  times  open  to  the 
exhaust  port  of  the  steam  cylinders. 
The  outside  of  the  large  end  of  the 
piston  valve  is  opened  to  the  exhaust 
by  the  reversing  valve,  when  the  high 
pressure  steam  piston  is  on  the  up 
stroke  and  the  outside  of  this  piston 
receives  steam  from  the  boiler  by  the 
way  of  the  reversing  valve  to  balance 
the  steam  pressure  on  both  sides  of 
it  and  permit  the  small  end  of  the  pis- 
ton valve  to  move  the  structure  to  the 
position  necessary  for  tlie  down  stroke 
of  the  high  pressure  steam  piston. 

The  central  row  of  ports  in  the  main 
valve  bushing  lead  to  the  exhaust,  and 
in  either  position  of  the  piston  valve, 
one  end  of  the  low  pressure  steam, 
cylinder  is  opened  to  the  exhaust  pipe 
and  atmosphere. 

The  duty  of  the  high  pressure  steam 
piston  is  to  move  the  low  pressure  air 
piston  and  impart  the  movement  to  the 
reversing  valve  rod.  the  duty  of  the  re- 
versing valve  rod  is  to  actuate  the  re- 
versing slide  valve,  the  duty  of  the 
reversing  slide  valve  is  to  admit  steam 
to,  and  exhaust  steam  from,  the  cham- 
ber in  which  the  large  end  of  the  piston 
valve  operates,  which  permits  of  the 
operation  of  the  piston  valve.  The  duty 
of  the  piston  valve  is  to  distribute  the 
steam  to,  and  exhaust  it  from  both  ends 
of  both  steam  cylinders. 

The  low  pressure  steam  cylinder  re- 
ceives its  steam  from  the  exhaust  of 
the  high  pressure  cylinder,  which  in  com- 
bination with  the  compression  from  the 
low  pressure  air  cylinder,  accomplishes 
the  positive  movement  of  the  high  pres- 
sure air  piston. 

When  the  pump  throttle  is  opened, 
steam  from  the  boiler  enters  the  main 
valve  bushing  and  is  always  effective 
on  the  reversing  slide  valve  and  on  the 
inside  faces  of  the  largest  and  smallest 
pistons  of  the  piston  valve  structure. 

The  direction  the  piston  valve  will 
n:ove  depends  upon  the  position  of  the 
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revorsing  valve,  if  the  high  pressure 
piston  is  at  the  bottom  end  of  its  stroke, 
as  it  probably  will  be,  the  reversing 
valve  will  be  held  in  its  lower  position 
in  the  bushing  and  the  steam  port  lead- 
ing to  the  outside  of  the  large  main 
valve  piston  will  be  closed  and  the  ex- 
haust port  will  be  open,  hence  the 
greater  area  of  the  piston  valve  that 
remains  exposed  to  steam  pressure  will 
cause  this  structure  to  move  in  the 
direction  of  the  large  end,  and  steam 
pressure  will  be  admitted  to  the  under 
side  of  the  high  pressure  steam  piston, 
and  start  it  on  its  upward  stroke. 

Referring  to  the  large  piston  of  the 
main  valve  as  No.  1,  and  the  next  as 
Nos.  2,  3  and  4,  and  the  small  one  as 
No.  S,  each  fitted  with  two  steam  tight 
packing  rings,  live  steam  from  the 
boiler  is  always  present  between  sets 
of  rings  No.  1  and  2  and  between  pis- 
tons 4  and  5,  and  when  the  valve  is  in 
the  position  described,  steam  from  be- 
tween pistons  4  and  5  flows  through 
suitable  ports  in  the  bushing  to  the 
under  side  of  the  high  pressure  steam 
piston.  At  this  time  the  upper  end  of 
the  high  pressure  steam  cylinder  is 
connected  with  the  upper  end  of  the 
low  pressure  steam  cylinder  through 
the  cavities  between  pistons  2  and  3, 
while  the  lower  end  of  the  low  pressure 
cylinder  is  open  to  the  exhaust  pipe 
between  pistons  3  and  4. 

When  the  high  pressure  steam  piston 
nears  the  upper  end  of  its  stroke,  or  if 
the  high  pressure  piston  has  remained 
at  the  upper  end  of  its  stroke  when 
steam  was  turned  on  from  the  boiler, 
the  reversing  plate  engaging  the 
shoulder  on  the  valve  rod  moves  the 
reversing  valve  or  either  holds  it  in  its 
upper  position  in  the  bushing,  and  the 
outside  of  the  large  end  of  the  piston 
valve  will  receive  steam  which  balances 
the  pressure  and  the  steam  pressure 
effective  on  the  inside  of  the  small  pis- 
ton will  move  the  structure  toward  or 
in  the  direction  of  the  small  piston  and 
at  this  time  the  port  leading  to  the  top 
of  the  high  pressure  steam  cylinder  will 
be  opened  to  receive  live  steam  from 
between  pistons  1  and  2,  while  the 
lower  ends  of  the  steam  cylinders  are 
connected  betwen  pistons  3  and  4,  and 
the  upper  end  of  the  low  pressure  cyl- 
inder is  open  to  the  exhaust  pipe  be- 
tween pistons  2  and  3.  If  for  any  rea- 
son the  main  steam  piston  should  move 
before  the  main  valve  structure  when 
the  steam  is  first  turned  on,  the  opera- 
tion mentioned  might  be  reversed,  that 
is,  the  reversing  valve  might  be  moved 
out  of  its  original  position  before  the 
main  valve  could  move,  but  when  the 
steam  piston  stops  the  distribution  of 
steam  takes  place  as  explained. 

After  a  stroke  or  two  of  the  high 
pressure  steam  piston  and  the  closing 
of   the   drain    cocks,    the    low   pressure 


steam  piston  starts  into  action,  both 
pistons  moving  at  the  same  time  but  in 
opposite  directions.  The  steam  pistons 
of  the  S.'/:  pump  are  8j/^  and  14^2  inches 
in  diameter,  and  the  air  pistons  14J^ 
and  9  inches,  the  high  pressure  steam 
piston  being  S'/i  and  the  high  pressure 
air  piston  9.  There  are  4  receiving 
valves,  standard  29177  for  the  11-inch 
pump,  4  intermediate  valves  24396  of 
9j'i-inch  pump,  and  2  final  discharge 
valves  standard  for  the  ll-inch  pump. 
The  discharge  valves  are  screwed  into 
the  air  cylinders,  the  rest  of  the  valves 
are  located  in  the  center  piece  and  in 
tlie  lower  head,  the  upper  valves  work 


the  back  pressure  from  the  high  pres- 
sure steam  cylinder,  as  well  as  the 
compression  from  the  low  pressure  air 
cylinder,  to  operate  the  high  pressure 
air  piston,  gives  the  pump  a  little  over 
three  times  the  capacity  of  the  9^-inch 
pump  and  requires  about  one-third  the 
amount  of  steam  in  compressing  a  pre- 
determined volume  of  free  air  to  a  cer- 
tain pressure. 

The  lift  of  the  air  valves  is  3/32  of 
an  inch. 

The  use  of  compressed  air  in  indus- 
trial fields  has  been  so  widely  extended 
that  the  Westinghouse  Company  has 
for  this  purpose  developed  a   lO'/S-inch 
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on    scats    and    the    lower    ones    in    the 
usual  brass  cages. 

There  is  practically  no  clearance 
whatever  for  either  air  piston  in  its 
cylinder,  and  the  length  of  stroke  is  but 
slightly  altered  by  working  again^t  a 
high  air  pressure,  as  the  low  pressure 
piston  compresses  air  pressure  to  about 
40  pounds,  the  location  of  the  air  valves 
permits  of  the  minimum  amount  of 
"dead  space"  from  which  air  cannot  be 
compressed,  hence  this  compressor  has 
a  very  high  rate  of  efficiency,  com- 
pressing about  85  per  cent,  of  a  low 
pressure  air  cylinder  full  of  free  air  on 
each  stroke.  This  combination  of  using 
the  steam  twice  and  incidentally  ntili/'ing 


cross  compound  compressor,  which  op- 
erates as  explained  in  connection  with 
the  8/i  pump.  It  is  designed  to  operate 
on  a  relatively  low  steam  pressure  and 
requires  a  lower  difTcrcntial  between 
steam  and  air  pressures,  and  while  in- 
tended for  fugitive  work  it  is  finding  its 
way  into  railroad  service. 

The  actual  diflfcrenccs  between  the 
two  compressors  arc  more  readily  shown 
in  the  following  tables : 

8;  J     C.    C.    COMPRESSOR. 

Diameter  of  H.P.  steam  cyl- 
inder      8Vj  ins. 

Diameter  of  L.P.  steam  cyl- 
inder   14VJ  ins. 
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Diameter  of  H.P.  air  cylinder.        9  ins. 

Diameter  of  L.P.  air  cylinder.  14,^-;  ins. 

Length  of  stroke 12  ins. 

Governor    1/4  "i- 

Diameter  of  steam  admission 
pipe  1^  in- 

Diameter  of  steam  e.\haust 
pipe  l!-^  '"• 

Diameter  of  air  admission 
pipe 2  ins. 

Diameter  of  air  delivery  pipe.    I'/i  in. 

Designed  for  a  steam  pressure 
of 200  lbs. 

Working  against  an  air  pres- 
sure of  I-IO  lbs. 

Normal  speed,  single  strokes 
per  min.  above  conditions..    131 


Length  of  stroke 12  ins. 

Governor    IK'  in- 

Diameter   of   steam   admission 

pipe VA  in. 

Diameter     of     steam     exhaust 

pipe  2V2  ins. 

Diameter     of     air     admission 

pipe V/i  ins. 

Diameter  of  air  delivery  pipe.    l.K  in- 
Designed  for  a  steam  pressure 

of 100  lbs. 

Working  against  an  air  press 

sure  of 80  lbs. 

Normal    speed,    single   strokes 

per  min.  conditions  cited...     131 
Displacement,  cu.  ft.  per  min. 

under  same  conditions ISO 

m  I 


STCAM  IMLCT 


40  38 

COMPRESSOR  ON   Ur   STROKE. 


Displacement,  cu.  if.  i>ir  min. 

under  above  conditi'm^ 150 

Over  all  dinu-n-ions   i  appro-ximatoly) — 

Height   52  ins. 

Width  37  ins. 

Depth IS's  ins. 

Average  net  weight  1,500  lbs. 

Weight  boxed   for  shipment ..  1,750  lbs. 

Lift  of  air  valves 3/32  in. 

10j4    C.    C.    Ci  MI'RESSOR. 

Diameter  of  H.P.  steam  cyl- 
inder   10". ■  ins. 

Diameter  of  L.P.  steam  cyl- 
inder   16-^4  ins. 

Diameter  of  H.P.  air  cylinder.    9'/^  ins. 

Diameter  of  L.P.  air  cylinder.  \^Vi  ins. 


Over  all  dimensions  (approximately) — 

Height   51 J^  ins. 

Width  4174  ins. 

Depth  21   ins. 

Average   net   weight 1.800  lbs. 

Weight  boxed  for  shipment ..  .2,150  lbs. 
Lift  of  air  valves — 

Intermediate    i4  in. 

Suction    5/32  in. 

Discharge   5/32  in. 

In  referring  briefly  to  the  possible 
disorders  of  this  type  of  compressor, 
the  stopping  in  service,  overheating, 
pounding  and  uneven  strokes  are 
caused  by  the  same  breakages  and  dis- 
orders that  affect  the  single  phase  com- 


pressors, and  to  give  a  detailed  account 
would  be  in  the  nature  of  a  repetition 
of  the  troubles  usually  found  in  the 
9,'/2  and  11-inch  pumps,  but  a  little  more 
observation  is  necessary  to  locate  the 
broken  or  stuck  air  valve  in  the  com- 
pound pump. 

Low  pressure  packing  ring  leakage 
in  the  air  cylinders  can  be  detected  oy 
noting  the  amount  of  air  drawn  in  at 
the  strainers,  while  high  pressure  pack- 
ing ring  leakage  is  not  so  readily  noted, 
but  if  it  is  very  serious  it  will  ma- 
terially afTect  the  efficiency  of  the  ma- 
chine and  tend  to  reduce  its  speed. 

Packing  ring  leakage  is  always  a 
serious  matter,  as  well  as  any  leakage 
to  the  atmosphere  from  the  air  cylinder, 
as  it  is  almost  sure  to  cause  overheating 
and  its  attending  evils,  the  leakage  from 
the  stuffing  boxes,  not  only  decreases 
the  amount  of  air  delivered,  but  by  re- 
quiring a  faster  speed  to  keep  up  the 
pressure,  increases  the  heating  and 
causes  pounding.  We  have  noted  nu- 
merous cases  in  which  the  loss  of 
cushion,  due  to  stuffing  box  leakage, 
resulted  in  the  breaking  off  of  the  air 
piston  from  the  steam  piston  and  rod. 
The  fact  of  the  matter  is  that  an  over- 
heated air  pump  is  liable  to  break  down 
at  any  moment  and  without  any 
warning. 

It  is  also  well  to  pay  particular  at- 
tention to  any  unusual  click  or  pound 
that  may  develop;  if  the  pump  is  tight 
on  the  bracket  and  the  pound  con- 
tinues, it  indicates  that  the  air  valves 
require  some  attention  or  that  the  pump 
has  a  loose  piston  or  a  loose  reversing 
plate  bolt  or  that  there  is  possibly  a 
broken  piece  of  one  of  the  pistons  in 
one  of  the  cylinders, 

.\s  stated  before,  there  is  not  much 
opportunity  for  a  piece  of  a  broken  air 
valve  to  enter  the  cylinders. 

In  dealing  with  this  type  of  com- 
pressor the  air  brake  man  should  bear 
in  mind  that  in  every  phase  of  air  brake 
practice  the  most  serious  disorders  and 
the  most  mystifying  troubles  are  the 
most  manifest  and  the  easiest  remedied 
when  they  arc  finally  located,  and  the 
dirty  and  partly  closed  air  pump 
strainer,  the  cleaning  of  which  is  prob- 
ably the  simplest  piece  of  repair  work 
which  can  be  done  on  a  compressor,  is 
undoubtedly  at  the  bottom  of  more  air 
brake  disorders  and  air  pump  failures 
than  any  other  known   cause. 

Second  only  to  this  is  the  lack  of 
lubrication  in  the  air  cylinder;  it  is 
indeed  difficult  to  keep  a  compressor  in 
good  condition  and  well  lubricated, 
from  running  warmer  than  the  natural 
degree  o'f  heat  generated  during,  or 
incident  to,  compression  and  if  the  cyl- 
inder is  not  properly  lubricated  at  in- 
tervals as  frequent  as  may  be  necessary, 
it  is  impossible  to  keep  the  compressor 
from  what  is  termed  running  hot. 
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Size  of  Equipment  and  Recommended 
Braking  Power. 

Inasmuch  as  many  of  our  readers  do 
not  have  a  ready  access  to  the  standard 
catalogues  of  the  air  brake  companies, 
we  have  arranged,  in  a  tabulated  form, 
some  information  concerning  the  proper 
sizes  of  triple  valves,  auxiliary  reservoirs, 
supplementary  reservoirs  and  the  recom- 
mended practice  as  to  braking  power,  as 
decided  upon  by  the  Westinghouse  Air 
Brake  Company. 

This  is  all  the  more  necessary  because  a 
careful  study  of  these  tabulations  will  give 
much  ready  information  bearing  upon 
conditions  that  are  not  generally  under- 
stood, and  up  to  the  present  time  have 
not  yet  found  a  place  in  the  instruction 
books  published  in  regard  to  the  details 
of  air  brake  equipment,  although  appear- 
ing in  some  of  the  recent  catalogues. 

Following  are  the  recommendations 
for  the  percentage  of  braking  power  cal- 
culated to  give  the  best  results.  This  is 
figured  for  50  lbs.  cylinder  pressure  with 
all  types  of  equipments — plain  and  quick 
action  triple  valves  and  E.T.  engine  and 
tender  equipments — and  for  a  total  lever- 
age not  to  exceed  9  to  1. 

Class  of  Type  of  Braking 

Service.  Equipment.  Power. 

Driver  brakes— Old  standard   (A-1)  75% 

Driver  brakes— No.  6  E.T 60% 

Engine  truck- Old  standard   (D-2).  60% 

Engine  truck— No.  6  E.T 45% 

Trailer  brake— Old  standard    (D-2)  60% 

Trailer  brake— No.   6   E.T 45% 

Tender  brakes— With     Q.A.     triple 

valve    85% 

Tender  brakes— With     plain     triple 

valve    100% 

Tender  brakes— With   No.  6   E.T...  80% 
Passenger  car  brakes — Type  P  triple 

valves    80% 

Passenger  car  brakes — Type  L  triple 

valves    80% 

Passenger  car  brakes — With  supple- 
mentary reservoirs  90% 

Freight  car  brakes— ./Ml  types 60% 

PISTON   TRAVEL. 

Driver   brake,   two   cylinders 4  ins. 

Truck  brake   6  ins. 

Tender  and  car   brakes 8  ins. 

STYLE    OF    DRIVER    BR.VKE    TRIPLE    V.\LVE    .'kND 
SIZE  OF  RESERVOIR. 

Size  of  Triple  .-Vuxiliary 

Cylinder.  Valve.  Reservoir. 

8  inch F  1   10  x  33 

10  inch F  1    12  x  33 

12  inch F  2   14  x  33 

14  inch  F  2  16  x  33 

16  inch F  2 16  x  42 

18  inch F  2  16  x  48 

TRUCK  BR.\KE 

Driver  ("...10  x  14^ 

brake  I  ...10  x  20 

triple  I  ...10  X  28 

valve  ...12  X  27 


TENDERS,  PASSENGER  OK  FREIGHT,   QUICK   ACTION   TRIPLE  VALVE. 


.  ,                                                                    Auxiliary 

^^•='8''*-  Triple.                      Reservoir. 

15,000   to     26,000 HI 10  x  '4 

26,000    to     41,000 PI....    12  X  27 

41,000    to      59,000 p  2  12  x  33 

■'^  -^  '2 59,000   to     81,000 p  2  14  x  33 

'6  -^  12 81,000   to    106,000 p  2 '.'.'.'.'.'.'a6  x  33 

TENDERS,  FREIGHT,   WITH   PLAIN  TRIPLE  VALVE. 

8  -^  12 15,000  to  22,000 F  1 10  x  '4 

35,000 F  l.....".".'.".'^".'.'.'l2  X  27 

50,000 F  2 12  X  33 

69.000 F  2 14  X  33 

16  X  33 


Cylinder. 
8  X  12., 
10  X  12.. 
12  X  12. 


10  X  12 22,000 

12  X  12 35,000  to 

14  X  12...-. 50.000  to 

16  X  12 69,000  to 


90,000 F  2 

ALL  CLASSES   E.T.   EQUIP.MENT. 

8  X  12 15,000  to  28,000 

10  X  12 28,000  to  44,000 

12  X  12 44,000  to  63,000 

14  X  12 63,000  to  86.000 

16  >;  12 86,000  to  113,000 


NONE 


PASSENGER   CARS. 


Cvlinder. 


Weight. 


Triple. 


.  Auxiliao'. 

8  "ich 16,000to    28.000 PI  10x^4 

10  inch 28,000  to  44,000 P  1  or  L  1 12  x  27 

12  inch 44,000  to  63,000 P  2  or  L  2 12  x  33 

14  inch 63,000  to  86,000 P  2  or  L  2 !  14  x  33 

16  inch 86,000  to  113.000 P  2  or  L  3 16  x  33 

18  inch 113.000  to  143,000 L  3 16  x  42 

WITH    SUPPLE.MENTARV    RESERVOIRS. 

Cylinder:  Weight.  Triple.  Supplementary. 


8  inch 16,000  to 

10  inch 25,000  to 

12  inch 39,000  to 

14  inch 56,000  to 

16  inch 77,000  to 


.14 
.16 
.16 
.20^^ 
•  20!^ 


X  33 

x  33 

X  48 

X  36 

X  48 

X  54 


25,000 L  1. 

39,000 L  1. 

56,000 L  2. 

77,000 L  2. 

100.000 L  3. 

15  inch 100,000  to  127,000 L  3 ZZ'/i 

CAPACITY    OF    RESERVOIRS. 

Capacity. 
Cylinder.  Supplementary.  Capacity.  (Or  Two.) 

8  inch 14  x  33 4.476 10  x  33. . 

10  inch 16  X  33 5.724 12  x  33. . 

12  inch 16  x  48 8,577 14  x33.. 

14  inch 20>^  x  36 10,158 16  x  33.. 

16  inch 20F/$  x  48 14.003 16  x  42.. 


18  inch 22^4  x  54 18,967 20^^  x  36. 


Each. 
2,125 

3.ass 

4,476 
5,724 
7,436 
10,158 


Cylinder.  Service  Res.  Capacity.  Emergency  Res. 

2—10 14      X  33 4,476 12      x33.... 

2—12 16      X  33 5,724 14      x33.... 

2—14 16      X  48 8.577 16      x42.... 

2—16 20^  X  36 10,158 16      x  48. . . . 

2—18 20'A  X  48 14,003 20^  x  36.... 


Capacity. 
. ...  3.117 
. ...  4.476 
....  7.436 
....  8,577 
....10,158 


CAPACITY    OF    OTHER    RESERVOIRS. 

10  X  14'< 890  10x20 1,221  10x24 1.588 

10x28     1,809  10x33 2,125  12x27 2.450 

With  the  P.C.  equipment,  service  and  emergency  reservoirs  and  brake  cylinders 
are  so  proportioned  that  an  equalization  of  pressure  of  86  lbs.  will  be  obtained  from 
110  lbs.  brake  pipe  or  reservoir  pressure  with  8  inches  piston  travel. 

IREICHT  CARS. 

Equipment.  Weight.  Cylinder.  Triple  Valve. 

Detached to  21,000 6x    8 H  1  or  K  1 

22,000  to  37.000 8x12 H  1  or  K  1 

37,000  to  58.000 10  x  12 H  2  or  K  2 

Combined to  21,000 6  x    8 H  1  or  K  1 

22.000  to  30.000 8  x    8 H  1  or  K  1 

22,000  to  37.000 8  x  12 H  1  or  K  1 

,...37,000  to  58,000 10  x  12 H  2  or  K  2 
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Mikado  Type  of  Locomotive  for  the  Northern  Pacific  Railway 


The  American  Locomotive  Company 
has  recently  delivered  fifty  Mikado  type 
locomotives  to  the  Northern  Pacific  rail- 
way. They  have  been  placed  in  service  in 
the     Yellowstone.     Montana     and     Rockv 


latest  reports  indicate  a  considerable  sav- 
ing in  coal  and  water  per  thousand  ton 
miles. 

On  the  Rocky  Mountain  division,  from 
Helena,  Mont,  to   Paradise.  Mont.,  a  dis- 


41,600  ton  mile  hours  as  against  26,400 
for  the  W  Mikados,  with  no  appreciable 
increase  in  oval  consumption. 

It  is  interesting  to  note  the  e.xtensive 
use  of  Mikado   engines   on   the   Northern 
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H.    M.    Curry,   Mecha 


MIK.\DO   2-S 
lical   Superintendent. 


2  TYPE  LOCOMOTIVE  FOR   THE  NORTHERN  PACIFIC  R.\IL\V.\Y. 


ve  Company,   Builde 


Mountain  divisions.  The  Yellowstone 
division  is  441  miles  long  and  has  a  maxi- 
mum grade  of  one  per  cent,  against  both 
east  and  westbound  traffic.  The  new 
Mikados  are  at  present  hauling  1,800  tons 


tance  of  219  miles,  there  is  a  ma.ximum 
grade  from  Helena  to  Blossburg,  seven- 
teen miles  in  length  of  2.2  per  cent.  Over 
a  portion  of  this  grade  a  Mallet  helper  is 
used.      Tlie    new    Mikados    are    hauling 


Pacific  Railway.  This  road  is  now  using 
more  Mikado  locomotives  than  any  other 
road  in  tlie  United  States.  The  class  W 
Mikado  was  first  built  by  the  Ainerican 
Locomotive  Company  in  1904,  and  up  to 


FIREl'.O.X   OF   M]K.\L)0  TVl'E  LOCOMOTIVE    .-II 


IMDLSTIOX  Cn.\Mi;EU. 


over  this  district  at  an  average  speed  of  2,600  tons  from  Missoula  to  Garrison  at 

from  eight  to  ten  miles  per  liour.  an    average    speed    of    si.xteen    miles    per 

In    comparison    with    an   older   type   of  liour.     The     older     type     known     as     W 

Mikado   these  new   locomotives   have   in-  Mikado   hauls   2,200   tons   at   an   average 

creased   the  train  loads  on  a   portion  of  speed  of  twelve  miles  per  Iiotir,     On  this 

the  divisions  nearly  .^0  per  cent.,  and  the  division    the    new    Mikados    arc    making 


the  present  time  270  Mikado  locomotives 
have  been  built  for  this  road  by  the  same 
builders.  The  new  class  recently  deliv- 
ered, and  which  are  known  as  W  3 
Mikados,  are  a  development  of  the  orig- 
inal design.     These  new  Mikados  are  the 
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product  of  the  long  experience  of  the 
American  Locomotive  Company  in  the 
development  of  powerful  locomotives. 
The  application  of  this  experience  to  the 
railroad's  specific  requirements  was  di- 
rected by  the  officials  of  the  motive  power 
department,  to  whose  valuable  co-opera- 
tion in  the  preparation  of  the  design  the 
success  of  these  locomotives  is  largely 
due. 

The  Mikado  design  combines  a 
Schmidt  superheater,  firebrick  arch, 
smoke  consumer  tubes  in  the  sides  of 
firebox  and  a  36-in.  combustion  chamber. 
Included  in  the  design  are  the  builder's 
latest  design  of  valve  stem  guide,  piston 
rod  extension  guide,  outside  steam  pipes, 
power  reverse  gear,  and  the  builder's 
latest  design  of  outside  bearing  trailing 
truck. 

The   following  are  the  general   dimen- 
sions of  the  new  Mikados : 
Tractive  power— 57,200   lbs. 
Cylinders — 28  ins.  x  30  ins. 
Working  pressure — 180  lbs. 
Boiler — Type,   ex.   wag.   top ;    diameter, 
front  end,  83^  ins.;  back  end,  96  ins. 

Firebox — Length,  120^-^  ins. ;  width. 
84J4  ins. ;  grate  area,  70.4  sq.  ft. 

Tubes — Number  and  diameter,  212; 
2J4  ins. 

Flues — Number  and  diameter,  40;  5K 
ins. 

Tube— Length,  18  ft. 
Combustion  chamber — Length,  36  ins. 
Heating   surface — Tubes,   3,266   sq.    ft. ; 
firebox,  290  sq.  ft. ;  arch  tubes,  33  sq.  ft. ; 
total,  3,591  sq.  ft. 

Superheating  surface — 846  sq.  ft. 
Driving   wheels — Diameter,  63   ins. 
Driving  journal — Main,   11J4   ins.   x   14 
ins. ;  others,  lOyi  ins.  x  14  ins. 

Trailing  wheel — Diameter,  42  ins. ; 
journal,  9  ins.  x  14  ins. 

Truck  wheel — Diameter,  33;4  ins.; 
truck  journal,  6^  ins.  x  12  ins. 

Wheel  base— Driving,  16  ft.  6  ins. ; 
rigid,  16  ft.  6  ins.;  total  of  engine,  35  ft. 
3  ins. ;  total  of  engine  and  tender,  68  ft. 
2J4  ins. 

Weight  on  driving  wheels,  240,500  lbs. ; 
front  truck,  30.500  lbs.;  trailing  truck, 
49,000  lbs.;  of  engine  total,  320,000  lbs.; 
of  tender,  193,900  lbs. 

Capacity  of  tender — Water,  10,000 
gals. ;  fuel,  16  tons. 

Fuel — Bituminous   coal. 


The  Railway  As  a  Public  Servant. 

Nearly  all  the  people  who  have  worked 
under  Mr.  Julius  Kruttschnitt  admit  that 
he  is  one  of  the  most  agreeable  and  just 
officials  they  have  ever  known.  This  be- 
ing acknowledged  the  views  of  Mr. 
Kruttschnitt  on  the  public  attitude  to- 
wards railways  as  contributed  to  Leslie's 
Weekly  will  be  read  with  interest. 

Mr.  Kruttschnitt  writes: 

"It  is  evident,"  he  says,  "that  if  the 
public  is  to  get  satisfactory  results  from 


its  servant,  the  railway,  it  must  take  care 
tliat  it  be  so  treated  that  it  will  be  kept  in 
vigorous  health.  The  railway  cannot 
maintain  vigorous  health  if  it  is  not  al- 
lowed sufficient  earnings  to  sustain  it  in 
good  pliysical  and  financial  condition,  or 
if  burdens  are  imposed  on  it  which  are 
loo  heavy  for  it  to  bear. 

"The  immediate  determination  of  what 
earnings  it  shall  be  permitted  to  receive 
and  what  burdens  it  shall  have  put  on  it 
is  in  the  hands  of  the  other  servants  of 
the  pubHc  mentioned,  chiefly  the  commis- 
sions and  Legislatures.  If  the  railway  is 
guilty  of  acts  of  omission  or  commission 
which  are  inconsistent  with  its  public 
duty,  these  other  servants  of  the  public 
should  adequately  restrain  and  punish  it. 
But  when  the  railway  is  doing  its  best  to 
perform  its  duty  it  is  obviously  contrary 
to  the  interest  of  the  public  for  it  to  be 
subjected  to  unnecessary  restraints  and 
penalties." 

Mr.  Kruttschnitt  discusses  the  wage  in- 
creases in  the  last  few  years,  largely  en- 
forced by  arbitration  under  the  Erdman 
act;  legislative  requirement  of  more  men 
to  a  train,  changes  in  equipment  required 
by  law,  involving  the  abandonment  of 
others  in  use ;  laws  limiting  the  liours  of 
service  and  requirements  "in  the  nominal 
or  real  interest  of  safety."  Of  the  "full 
crew"  legislation  he  says : 

"The  Legislatures  have,  in  effect, 
robbed  the  railways  and  given  the  spoil 
to  unnecessary  employees  in  order  that 
the  members  of  the  Legislatures  might 
get  the  votes  of  railway  labor.  In  allow- 
ing one  servant  to  be  thus  robbed  of  the 
fruits  of  his  thrift  by  a  fellow-servant, 
lias  not  the  master  been  clearly  at  fault? 
Has  he  not  disregarded  not  only  the 
rights  of  the  servant  who  has  been 
robbed,  but  his  own  interest?" 

Of  laws  requiring  different  headhghts 
in  place  of  those  in  use  he  says : 

"The  railways  using  these  efficient  and 
expensive  devices  were  forced  to  discard 
them  and  incur  heavy  additional  outlay 
for  specialties  promoted  by  inventors  and 
private  corporations  whose  claims  were 
strongly  advocated  by  lobbies  of  promo- 
ters and  labor  representatives  whose  dis- 
interestedness had  not  always  been  above 
suspicion." 

The  railway,  Mr.  Kruttschnitt  con- 
cludes, "cannot  render  the  service  its 
master  expects  and  demands  without 
sufficient  means.  There  is  not  a  railway 
manager  in  the  country  today  who  is  not 
fearful  that  under  the  press  of  increasing 
demands  the  transportation  system  of  the 
country  will  in  a  few  years  break  down 
unless  the  railways  are  allowed  to  earn 
larger  funds  wherewith  to  build  it  up. 
They  must  have  more  double  tracks,  ter- 
minals and  yards ;  new  and  larger  sta- 
tions ;  they  must  eliminate  grade  cross- 
ings and  make  other  improvements,  to 
handle    the    increasing    density    of   traffic 


resulting  from  the  growth  of  population 
and  wealth. 

"There  are  vast  sections  of  the  coun- 
try, especially  in  the  West,  where  more 
railroads  are  needed,  and  they  cannot  be 
built  unless  the  railways  can  raise  new 
capital.  Now,  there  never  was  such  a 
world-wide  demand  for  capital  as  there 
is  at  this  time.  And  what  are  the  facts 
as  to  the  ability  of  the  railways  of  the 
United  States  to  get  capital?  There 
never  was  a  time  when  railroad  invest- 
ments were  more  unattractive.  The  in- 
terest rates  that  the  railways  must  pay 
are  very  high  and  they  are  steadily  in- 
creasing. 

"It  was  justifiable  and  necessary  that 
the  public  should  assert  itself  to  stop  the 
abuses.  But  it  is  not  necessary  in  order 
to  stop  misconduct  on  the  part  of  railway 
managements  to  destroy  the  efficiency  of 
the  railways  and  sap  their  financial 
strength.  The  public  should  understand 
that  in  exercising  the  power  it  cannot 
shirk  the  responsibility  of  the  master. 
The  welfare  and  health  and  strength  of 
the  servant  must  be  conserved  if  he  is  to 
render  the  service  which  the  master  ex- 
pects and  needs." 


Hints  on  Hardening  SteeL 
In  regard  to  hardening  tools  it  should 
be  borne  in  mind  that  warm  water  is 
safer  to  use  than  cold.  On  steel  of  un- 
known grades  it  is  safest  to  try  this  way, 
the  first  time  at  least,  for  the  danger  of 
cracking  is  less.  Any  good  steel  will 
harden  in  warm  water  except  in  rare 
cases.  Some  prefer  boiling  water.  The 
same  instructions  apply  to  the  use  of  oil. 
Oil-tempered  is  a  synonym  for  well- 
tempered  or  lough-tempered.  If  fish  oil 
is  not  available,  any  oil  will  do  as  well 
to  a  certain  extent.  Oil  poured  on  the 
surface  of  the  water  in  the  barrel  is  good. 
The  tool  must  first  pass  through  the  oil 
before  reaching  the  water  bath  and  it  is 
hardened  slowly.  As  a  general  rule  the 
temperature  of  the  work  must  be  greater 
when  it  is  to  be  quenched  in  oil  than  in 
water. 

If  a  quantity  of  small  parts  is  to  be 
heated,  a  pot  of  hot  lead  is  the  best  way 
to  obtain  uniform  tern,  eraturc.  .\n\ 
cast-iron  pot  will  do  for  a  small  quantity 
—even  a  ladle- but  the  most  lasting  pot 
is  the  one  with  a  thick  bottom.  A  thin 
cast-iron  shell  soon  burns  through.  For 
ilrawing  the  temper  on  a  quantity  of 
.nrticles  use  a  cast-iron  pot  with  heavy 
>liam-cylinder  oil.  .\  thermometer  read- 
ing to  600  or  700  dcgs.  F.  is  necessary 
lor  this  bath.  These  pots  can  be  placed 
on  tlic  blacksmith's  fire  and  the  coals 
built  up  around  the  sides  to  hold  the  heat 
within. 

.\  scale,  showing  the  temperature  at 
which  different  classes  of  tool?  should  be 
tcnper-drawn.  also  their  color  at  that 
l-'iiipcrature.  is  of  much  \aliie  lo^r  temper- 
dr.iwing  with  oil  or  by  color. 
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Electrical  Department 


Electro-Metallurgy. 

Every  one  is  familiar  with  the  uses 
of  cleetricity  for  lighting,  for  power, 
for  railways,  etc..  but  very  few  are  ac- 
quainted with  or  realize  what  an  im- 
portant part  electricity  plays  in  pro- 
duction of  the  various  metals  used  so 
extensively  today.  The  various  pro- 
cesses themselves  are  extremely  com- 
plex, but  the  results  obtained  along 
these  lines  are  very  interesting. 

Electricity  can  be  and  is  used  to 
break  down,  to  build  up,  to  cover  over, 
to  uncover,  to  separate  and  to  blend. 
Each  process  is  a  distinct  industry. 

The  first  process  is  best  illustrated 
by  the  manufacture  of  aluminum. 
.Muminum.  in  its  natural  state,  is  in 
clay  known  as  bauxite,  combined  with 
oxygen.  There  are  several  processes 
for  breaking  down  the  aluminum,  one 
of  which  is  known  as  Hall's  process, 
and  which  is  operated  on  a  large  scale 
at  Niagara  Falls,  where  electricity  can 
be  obtained  in  large  quantities,  .^n 
iron  vessel  lined  with  carbon  is  used. 
The  electric  current  causes  pure  alum- 
inum to  settle  to  the  bottom  when  it 
is  tapped  off.  Temperatures  from 
1.600  degrees  tn  1.800  degrees  Fahr. 
are  required,  and  are  obtained  by  the 
passing  of  5.000  amperes  of  electric 
current   tlirough   the   material. 

In  the  ■■building-up"  process  the 
metal  is  formed  <lirectly  on  one  of  tlie 
terminals  through  uliicli  tlie  electric 
current  is  passing.  Pure  calcium  is 
formed  in  this  maiiiur.  Tlie  terminal 
on  which  the  calcium  metal  is  depos- 
ited is  suspended  over  and  just  touclies 
the  molten   mass. 

The  third  process  mentioned,  "to 
cover."  is  tliat  of  electroplating,  which 
is  the  art  of  coating  articles  with  an 
adherent  layer  of  metal.  Tlie  article 
to  be  plated  is  placed  in  a  liquid  solu- 
tion of  the  metal  to  be  deposited.  .Xn 
electric  current  is  then  passed  through 
the  liquid,  the  article  to  be  plated  serv- 
ing as  one  of  the  leriiiiiials.  The  elec- 
tric current  removes  tile  metal  from 
the  solution  ;m(l  dep.isils  it  evenly 
on  the  article.  The  amount  of  the 
metal  deposile<l  depends  on  the  time 
the  electric  curre!,!  is  ll.iwing  and  the 
rate  of  de|)osit  lU  pends  on  the  value 
of  tin-  current.  Tlie  rale  of  deposit  per 
unit  fif  eli-ctric  current  r>r  per  ampere 
is  known  for  each  and  every  metal,  so 
that  the  thickness  ■  i  metal  desired  can 
be   exactly   obtainei! 

"L'ncovering"    is    .i    jirocess    just    the 


reverse  oi  electroplating,  and  is  of 
great  value  and  importance  m  the  re- 
covery of  tin  from  waste  occurring  in 
the  manufacture  of  tin  cans,  boxes,  etc. 
The  most  important  application  of 
electricity  in  this  I'leld  of  electro- 
metallurgy is  the  relining  of  copper. 
Over  half  of  the  world's  production  of 
copper  is  refined  by  this  process,  which 
is  a  vast  amount,  for  nearly  a  million 
tons  a  year  are  required.  The  crude 
copper  obtained  from  the  smelting  fur- 
naces is  cast  or  rolled  in  the  form  of 
plates.  One  of  these  plates,  together 
with  a  thin  sheet  of  pure  copper,  is 
placed  in  a  solution  of  copper  sulphate 
(blue  vitriol)  and  an  electric  current  is 
passed  between  the  plates.  The  pure 
copper  dissolves  from  the  crude  copper 
plate,  is  carried  through  the  solution 
and  is  deposited  in  the  form  of  pure 
copper  on  the  pure  copper  plate.  The 
impurities  are  left  behind  as  a  scum  or 
sediment.  The  amount  of  pure  copper 
separated  in  this  manner  can  be  easily 
determined,  and  as  in  electroplating, 
depends  on  the  amount  of  the  current 
and  the  time  it  is  flowing.  In  practice 
it  requires  400  to  475  amperes  flowing 
for  one  hour  to  deposit  one  pound  of 
copper. 

Materials  are  ■■blended"  by  the  use 
of  electricity,  when  two  or  more  dif- 
ferent materials  make  a  product  differ- 
ing from  either  or  all.  h'or  instance. 
carhorundiHii.  a  Milist.ince  n,'  extreme 
Iiardiiess.  is  niaile  !>>  the  breaking  up 
and  rebuilding  of  a  il;iy.  tarborun- 
<him  is  made  by  the  blending  of  coke, 
sand  and   sawdust. 

The  processes  of  electro-metallurgy 
have  re.-iched  such  perfection  that  the 
entire  product  of  some  materials  and 
a  large  percentage  of  others  are  ob- 
tained by  these  means,  .\mong  these 
are  cojiper.  ahniiiniiin.  ^old.  silver,  cal- 
cium carbide  I  used  for  the  nianufac- 
tur<-  of  acelyleiie  easi,  calcium,  graph- 
ite, clirnnie  :in(!  \:m:idiiini  steels,  sili- 
eon.    so,linin    ;'n.!    .ij-'  ,1. 

Norfolk    &    Wes(crn    Railroad    to 
Electriiy. 

The  \'orl.,lU  ;:  .Vrstern  Railroad, 
which  cMeml  I, -ID  ihe  Tidewater  at 
Norfolk,  V.I..  lo  ll..  r  .il  fiehls  of  West 
\'ir!^iiiia,  li.i.-;  .  ■  n:  r.i.  i,  .1  wllli  the  VVcst- 
inghousc  h'.lecir:  X  !.V;iiiifacliiring  Com- 
pany to  sup|)lv  all  ihr  ■i-riiieal  apparatus 
recpiircd  to  el.(  iiiv  ;he  llhiefield-Viviaii 
section  of  its  liii".  -ini''  S.")  miles  in  length. 

The   carrviii'-;   <i':i    of   lliis   contract    will 


give  form  to  one  ni  the  most  important 
projects  of  steam  railroad  electrification 
vet  undertaken.  The  contract  calls  for 
the  manufacture  and  delivery  of  twenty- 
six  130-ton  electric  locomotives  of  the 
single-phase  two-phase  type,  together  with 
all  required  power  house  generating  ma- 
chinery and  transmission  apparatus. 

Single-phase  alternating  current  of  a 
frequency  of  25  cycles  and  at  11.000  volts 
pressure  will  be  supplied  to  the  locomo- 
tives through  an  overhead  trolley  wire 
and  will  be  the  identical  type  of  the  over- 
head system  that  has  long  been  success- 
fully used  by  the  New  '^ork.  New  Haven 
&  Hartford  Railroad  on  its  main  line,  by 
the  Boston  &  Maine  in  the  Hoosac  Tun- 
nel, by  the  Grand  Trunk  Railway  in  the 
Sarnia  Tunnel  and  by  the  New  York, 
Westchester  &  B<istoii  Railway  and  for 
which  installations  the  Westinghouse 
Electric  Company  has  furnished  over  100 
locomcitives.  The  Norfolk  &  Western 
single-phase  two-phase  locomotives,  be- 
sides being  very  large  and  of  enormous 
hauling  capacity,  will  embody  many 
unique  features  and  requirements  of  de- 
sign which,  it  is  expected,  will  result  in 
their  showing  unprecedented  flexibility 
and   economy  of  operation 

Ihe  I'.luetield- Vivian  section  serves  the 
celebrated  Pocahontas  coal  region,  one  of 
the  largest  coal  fields  in  the  world.  The 
tonnage  of  coal  handled  amounts  to 
(iS.OCH)  tons  ]ier  day,  necessitating  trains 
weighing  as  liigh  as  3,250  tons.  It  is  to 
facilitate  Ihe  handling  of  this  heavy  traf- 
fic thai  the  electrical  operation  has  been 
decided   uiinii 

There  aie  a  numher  of  grades  on  this 
section,  ihe  uKiximiini  being  two  per  cent., 
and  at  the  iireseiit  three  Mallet  locomo- 
tives (the  most  powerful  type  of  steam  lo- 
C( .motives  hiiilt)  are  re<|uircd  per  train. 
One  locomotive  is  used  at_  the  head  of  the 
train   aril   Iwo   for   pushing. 

Only  two  electric  locomotives  will  be 
required  for  this  service  and  the  present 
siK-ed  will  he  doubled.  The  extent  to 
which  lliis  ir;ick  train  movement  will  en- 
large the  e;;p:icity  of  the  railroad  is  quite 
aiiparcni. 

One  of  ihc  present  imiicdiments  to  rapid 
operati'ti  of  ihis  section  of  the  road  is 
the  cxteiisien  of  a  .3.IC0-foot  tunnel  which 
is  dilTicuh  lo  ventilate.  Ihis  tunnel  un- 
der electric  operalion  will,  of  course, 
owing  to  the  ah.sence  of  smoke  and 
noxious  gases  offer  i;o  impediment  to  fre- 
quent train  movcinenl. 

Since  the  Norfolk  I'v  Western  locomo- 
tives  are   intended    for    handling    what    is 
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known  among  railway  men  as  "tonnage 
trains"  they  will  be  built  for  running 
speeds  of  approximately  seven,  fourteen 
and  twenty-six  miles  per  hour. 

The  design,  of  the  electric  eijuipnicnt 
will  be  such  that  the  tonnage  can  be 
readily  increased  in  the  future  as  the 
service   demands. 

Power  for  the  entire  electriticd  section 
will  be  generated  in  a  central  power 
house  located  at  Bluestone,  W.  Va.,  with 
an  installed  capacity  of  27,000  kilowatts 
in  turbo  generators,  supplied  by  the  West- 
inghouse  Company. 

The  traliic  conditions  of  this  section  of 
the  road  are  especially  well  adapted  to 
■electrical  operation.  It  is  in  reality  a 
separate  engine  division  at  present,  and 
can  be  operated  electrically  without  affect- 
ing the  cost  of  engine  service  on  other 
sections  of  the  line. 

Conditions  that  are  conducive  to  high 
economy  in  an  electrification  like  that  of 
the  Xorfolk  &  Western  are : 

1.  Traffic  requirements  such  that  a  min- 
imum electrical  equipment  will  give  prac 
tically  continuous  service. 

2.  Fewer  engine  crews  per  train. 

3.  The  speed  of  operation  over  the  di- 
vision will  be  nearly  double  that  possible 
with  present  steam  equipment. 

4.  Increased  capacity  of  electriticd  sec- 
tion. 

5.  Electric  locomotives  are  not  limited 
to  the  short  hours  of  service  on  account 
of  boiler  and  lire  conditions  as  in  steam 
locomotives. 

6.  Watering  and  coaling  delays  incident 
to  steam  operation  will  be  entirely  elimi- 
nated. 

7.  The  general  reliability  of  locomo- 
tive operation  will  be  considerably  im- 
proved. 

Work  will  be  begun  at  once,  and  the 
contract  calls  for  its  conipiet'on  in  the 
summer  of  1914. 


Electric    Arc    Welding. 

Although  welding  has  been  done  with 
electricity  for  many  years,  still  it  is  only 
recently  that  its  real  value  has  been  ap- 
preciated and  that  this  method  has  been 
used  for  many  kinds  of  work  where  weld- 
ing is  required. 

The  electric  arc  is  the  luutest  tlame 
known  and  this  fact  is  used  in  this  method 
of  welding.  One  terminal  of  the  source 
of  electric  power  is  fastened  to  the  cast- 
ing. The  other  lead  is  fastened  to  a  stick 
of  carlion  or  to  a  metal  rod  according  to 
the  nature  of  the  job.  The  carbon  is 
touched  to  the  casting  and  when  drawn 
away  an  electric  arc  is  formed.  The  tem- 
perature of  this  arc  is  between  3.5tX)  and 
4,000  degrees  centigrade.  The  casting  un- 
der this  extreme  heat  at  the  point  of  con- 
tact softens  and  the  metal  can  be  welded, 
melted  away,  mouldiil  into  a  different 
shape  or  fused  to  another  piece  of  metal 
The  carbon  terminal  is  used  where  heavy 


Work  i-i  rccpiired  ;  for  light  repair  work  a 
luetal  terminal  is  used,  usually  of  soft 
Swe(li^ll  iron.  1  his  metal  terminal  melts 
with  the  arc  supplying  the  necessary  metal 
to  make  tlie  repairs.  This  latter  process 
is  used  to  a  great  extent  in  railway  shops, 
lor  line  welding  and  boiler  and  lire  bo.\ 
repairs,  as   well  as  numerous  other  jobs. 


strength  is  exireinely  liigli,  thai  of  the 
larger  size  insulator  being  •i\er  J3,000 
lbs.  and  its  dimensions  are  only  5  x 
4Vi  X  4'/2  inches. 


Electric   Publications. 

The  Westinghouse  Electric  &  .Mfg. 
Company  has  just  issued  leaflets  .\'os. 
3572  and  3660,  covering  the  eleetrilica- 
tion  of  the  Pennsylvania  .\'ew  V'ork 
Extension  of  the  Pennsylvania  Kail- 
road,  and  the  New  York,  .\cw  Haven 
vt   Hartford   Railroad  respectively. 

These  leaflets  cover  the  salient 
points  of  both  roads  together  with  a 
description  of  the  more  important 
parts  of  the  equipinent.  These  leaf- 
lets are  well  illustrated  and  contain 
maps  showing  the  territory  covered  by 
both  the  electrified  systems. 


Automatic  Voltage  Regulators. 

It  is  virv  iiuporlanl  in  many  kinds  of 
service  where  electric  current  is  used  to- 
have  the  voltage  of  supply  keep  constant 
al  a  certain  value  without  a  varia- 
tion above  or  below  this  value  This  ap- 
plies to  lighting  systems  and  is  of  ad- 
vantage in  that  more  economical  lamps 
can  he  used.  The  lamps  can  be  operated 
at  a  higher  efliciency  if  the  voltage  is 
constant,  as  a  lamp  can  be  used  which  has 
its  highest  efliciency  at  this  voltage  and 
which  could  not  be  used  if  there  was  a 
great  variation  in  voltage.  Besides,  few 
lamps  are  renewed.  A  sudden  rise  in 
voltage  will  cause  the  weakest  lamps  to 
burn  out  which,  with  constant  voltage, 
would  last  for  several  weeks  longer. 
Lamp    renewals    mean    increase    in    cost. 
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Electric  Fans. 

The  electric  fan  is  almost  universally 
used  al  the  present  day.  One  of  the 
latest  applications  is  for  use  in  railroad 
trains.  The  prevailing  custom  of  car 
builders  now  is  to  use  electric  lights  in 
their  cars  so  that  it  is  a  simple  matter 
to  connect  the  electric  fans  to  the  stor- 
age battery.  Railroad  companies  can 
thus  furnish  comfort  to  their  patrons 
in  the  most  difficult  season  of  tlie  year. 


A    New    Porcelain    Strain    Insulator. 

.A  porcelain  strain  insulatur  of  high 
-trength.  both  mechanically  and  elec- 
trically, has  been  placed  on  the  market 
by  the  Westinghouse  Elec.  iS;  Mfg. 
Co..  and  is  intended  for  use  on  1.500- 
volt  direct-current  railway  work  and 
on    2.200-volt    transmission    lines. 

It  is  claimed  that  the  insulators  will 
stand  more  strain  than  any  cable  used 
in  line  construction  that  will  pass 
throii.gb  the  hole.  They  are  of  the  in- 
terlocking type  which  makes  it  impos- 
sible for  the  cables  to  separate  even  if 
the   insulator  should  become  shattered. 

The  illustration  shows  one  '■'  these 
insulators  in  place  in  a  guy  or  pull  off. 
Sharp  corners  which  woubl  be  ajit  lo 
chip  have  been  avoided.  an<l  large 
oree|)age  surfaces  have  been  prr.vidcd 
The  .smaller  size  has  a  flash-over  volt- 
age "11  rain  test  of  over  13.000  volts 
six  times  normal  voltage,  and  the  larger 
size     over     20.000     volts.     The     tensile 


Electrical  energy  or  power  is  saved,  as 
the  generators  only  deliver  the  exact 
amount  of  power  re<|uired.  .V  slight  in- 
crease of  voltage  on  a  large  system  means 
increase  of  losses  in  transmission  of  the 
electrical  energy  to  the  lamps.  The  regu- 
lators serve  as  well  to  keep  up  the  volt- 
age to  its  proper  value  and  by  this  means 
prevents  a  decrease  in  the  energ\  re- 
quired, which  of  course  means  a  falling 
off  in  revenue.  This  decrease  in  energy 
or  electric  ])ower  is  very  marked  with 
the  falling  off  of  the  voltage.  With  the 
installation  of  the  automatic  regulators 
the  number  of  switchboard  attendants  can 
be   reduced   with   a  corres)innding  saving. 

College  Professors  in  Shops. 

During  the  past  sunurier  there  have 
been  twent.\ -eight  college  (irofessors.  rep- 
resenting twenty-six  colleges,  from  all 
parts  of  the  L'nited  States,  spending  tlicir 
\acations  at  the  works  of  the  Wesling- 
b..usL-  Electric  &  Mfg.  Co..  workine  .'ide 
Irv   side   with   skilled   mechanics. 

This  lo-nperatiiMi  between  industrial 
and  educational  instituii.'Us  is  "f  .crrat 
\alne.  (allege  professors  arc  us-.i.illy 
lacking  in  practical  knowledge  of  works 
ir.anagenHnt  and  efficienc_\  nielb' •,!.=  .  and 
It  is  hoped  by  this  work  at  the  i.ict^.ry 
that  such  knowledge  will  be  gained  The 
\\  estiiifilioiise  company  is  a  warm  sup- 
porter of  this  movement  and  delegated 
i;>  oiTicials  and  engineers  to  meet  and  ex- 
plain to  these  men  from  the  various  col- 
lects the  work  of  the  vari'iis  .Icpnrtmtnts. 
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Metcalfe's  Locomotive  Exhaust  Steam  Injector 


."X  recent  iniprovenient  in  injectors  as 
applied  to  the  locomotive  is  being  in- 
troduced into  Ainerican  locomotive  prac- 
tice, and  as  the  improvement  has 
already  been  fully  tested  and  approved 
of  by  leading  European  engineers,  its 
merits  may  be  stated  as  assuredly  of 
real  value. 

There  are  two  things  that  are  uni- 
versally admitted  in  locomotive  prac- 
tice, first  that  it  takes  a  great  deal  of 
steam  to  operate  the  common  injector, 
some  authorities  claiming  that  as  much 
as  ten  per  cent,  of  the  entire  steam 
produced  by  the  boiler  is  used  in  op- 
erating the  injectors,  and  secondly,  that 
there  is  considerable  loss  by  the  exhaust 
steam  from  locomotives. 

It    must    also    lie    admitted    tliat    if    a 


tact  with  the  feed  water  in  the  combin- 
ing nozzle  of  the  injector  creates  a 
vacuum,  the  highest  point  of  the 
vacuum  being  at  the  point  of  the  steam 
nozzle,  where  the  steam  and  water 
meet.  Into  this  vacuum  the  exhaust 
steam  flows  at  an  exceedingly  high 
velocity.  The  steam  is  condensed  and 
gives  up  its  momentum  to  the  com- 
bined jet,  which  then  flows  along  the 
combining  nozzle,  where  complete  con- 
densation takes  place,  and  the  com- 
bined jet  flows  at  a  velocity  sufficiently 
high  to  carry  it  forward  through  the 
delivery  nozzle  into  the  boiler. 

A  series  of  can-fully  conducted  tests 
on  the  Great  Western  Railway  of  Eng- 
land under  ordinary  conditions  has 
sliown   an   actual   economy  of  eight   or 


pounds  for  each  square  inch  of  area. 
In  order  to  meet  the  exigencies  of 
high  pressure  service,  there  is  a  live 
steam  nozzle  of  small  bore  at  the  en- 
trance to  the  main  exhaust  nozzle.  As 
shown  in  the  accompanying  illustration, 
it  obtains  its  steam  supply  through  the 
passage  shown  in  the  exhaust  valve 
casing  from  a  pipe  connected  to  the 
supplementary  steam  valve  on  the 
boiler.  The  small  jet  of  steam  intro- 
duced through  this  nozzle  gives  the 
additional  force  required  to  feed  the 
boiler  under  extra  high  pressures.  Ad- 
justable valves  regulate  the  exhaust 
supply  and  also  the  high  pressure  sup- 
ply, and  it  may  be  readily  understood 
that  it  is  sometimes  necessary  to  work 
the    injector    as    a    live    steam    injector. 


portion  of  the  exhaust  steam  can  Ije 
utilized  in  operating  the  injector  there 
would  be  a  considerable  gain  in  the 
economical  use  of  steam.  It  would 
seem  at  the  first  glance  that  the  low 
pressure  of  the  exhaust  steam  would  be 
insufficient  to  meet  the  requirements  of 
the  force  necessary  to  inject  water  into 
the  boiler  against  a  pressure  many 
times  higher  than  the  exhaust  steam 
could  possibly  be,  but  this  assumption 
is  based  on  an  erroneous  idea  of  the 
actuating  princi]jlc  which  operates  the 
injector.  This  seeming  impossibility, 
however,  is  easily  explained  when  the 
action  of  the  exhaust  steam  on  the 
water  is  considered. 

.•\n  injector  may  be  defined  as  an 
apparatus  in  whicli  a  jet  of  steam  mov- 
ing at  a  liigh  velocity  is  condensed  by  a 
body  of  water  moving  at  a  low  velocity, 
the  momentum  of  the  steam  jet  moving 
with  a  resultant  velocity  sufficient  to 
^■vcrcome  the  boiler  pressure.  .\s  is 
well  known,  exhaust  steam  at  atmos- 
pheric pressure  has  no  velocity,  but  will 
move,  cloud-like,  and  ci-iidonse  slowly 
into  drops  of  water,  but  ii  such  steam 
be  allowed  to  issue  into  :i  vacuum,  it 
has  a  velocity  of  over  2,000  feet  per 
second.  Hence  the  rapid  condensation 
of  the  exhaust  steam  by  copiing  in  con- 
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nine  pounds  of  coal  and  about  forty 
pounds  of  water  i)er  mile.  It  was  also 
noted  that  the  applioatmn  of  the  ex- 
haust steam  injector  rcihiced  the  back 
pressure  considerably,  llui-.  increasing 
the  jjowcr  of  the  engine. 

The  device  clearly  demonstrates  the 
fact  that  the  working  cjf  an  injector  is 
not  dependent  on  the  steam  lieing  sup- 
plied under  high  pressure  as  is  so  often 
supposed,  the  sole  determining  factor 
being  the  steam  velocity.  It  may  be 
noted,  however,  that  the  exhaust  steam 
has  also  its  limitations.  Tests  have 
shown  that  at  a  pressure  of  1  pound  per 
square  inch,  a  delivery  jiressure  of  120 
pounds  is  obtained,  at  10  pounds  pres- 
sure of  exhaust,  180  pounds  delivery  is 
obtained,  and  at  15  pounds  exhaust, 
there    is    a    delivery    pressure     of    210 


as  when  the  engine  is  standing,  and 
when  thus  working,  the  pressure  of  the 
live  steam  automatically  closes  the  ex- 
haust steam  valve,  so  that  the  perfect 
vacuum  necessary  may  be  maintained. 
It  will  thus  be  seen  that  to  change  from 
exhaust  steam  to  live  steam  working, 
it  is  only  necessary  to  open  the  steam 
supply  to  the  auxiliary  steam  pipe, 
when  the  injector  will  work  as  efti- 
ciently  as  before. 

As  shown  in  the  illustration,  the  ex- 
haust steam  on  its  way  from  the 
exhaust  pipe  to  the  injector  passes 
through  wdiat  is  known  as  a  Grease 
Separator,  which  is  fixed  in  any  posi- 
tion, preferably  at  the  lowest  point. 
This  removes  all  particles  of  grease  or 
other  matter  which  may  have  been 
carried  along  the  blast  pipe. 
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Hydraulic  Car  Coupler  Shear  and  Riveter 


The  Watson-Stillman  Company,  50 
Church  street.  New  York,  has  just  added 
another  important  type  of  hydraulic  press 
to  its  line — an  open  jaw  tool  for  shear- 
ing and  riveting  car  couplers.  It  may 
also  be  used  for  miscellaneous  shop  jobs. 
Two  views   of  the  tool  are  shown  here. 

The  cylinder  is  an  integral  part  of  the 
body  of  the  machine,  which  is  a  steel 
casting  made  like  an  open  jaw  riveter 
frame.     It  is  pivoted  to   the   stand   from 


the  gap,  thus  permitting  couplers  to  be 
carried  to  it  by  an  overhead  trolley,  sus- 
pending them  exactly  in  positions  for 
either  shearing  or  riveting.  If  in  a 
vertical  position  the  coupler  may  be 
swung  into  the  dies  in  the  same  manner 
and  with  the  same  ease  with  which  a 
billet  is  moved  from  a  fire  or  furnace  to 
:in   open   jaw   steam  hammer. 

With  tlie  use  of  this  tool  the  handling 
of  pans  for  riveting  and  shearing  coup- 


Changing  Signals 

Recently  the  New  \ork,  Ontario  & 
Western  ha.s  adopted  green  for  the  night 
clear  indication  in  fixed  signals  and  yel- 
low for  caution,  and  has  changed  the 
colors  of  signal  blades  also  following  in 
general  the  standards  in  force  on  the 
New  York,  New  Haven  &  Hartford. 
Heretofore,  automatic  signals  had  blades 
wuh  square  ends  and  train  order  signals 
had  pointed  blades.  The  accepted  stand- 
ard has  now  been  made  universal  through- 
out the  length  of  the  company's  lines; 
automatic    block    signal    arms,    pointed; 
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the  back  face,  instead  of  being  bolted  to 
it  from  the  bottom.  This  permits  the 
casting  to  be  swung  from  the  position 
shown  to  the  vertical  or  vice  versa  by 
merely  loosening  the  clamping  bolt  and 
making  a  slight  re-arrangement  of 
piping. 

The  end  of  the  main  ram  works  into 
a  hole  in  a  yoke  with  wings  projecting 
beyond  the  sides  of  the  main  cylinder, 
where  they  join  piston  rods  that  work 
into  small  cylinders  paralleling  the  main 
cylinder  and  bolted  to  it  on  diametrically 
opposite  sides.  The  liquid,  water  or  oil, 
is  admitted  to  all  the  cylinders  simul- 
taneously, but  because  the  displacement 
of  the  side  cylinders  is  considerably  less 
than  that  of  the  main  cylinder,  the  yoke 
travels  faster,  reaches  the  work  ahead  of 
the  main  ram  and  clamps  the  coupler 
yoke  to  the  car  coupler,  forces  the  rivet 
into  place,  making  everything  ready  for 
upsetting  the  rivet  by  the  time  the  main 
ram  catches  up.  If  the  yokes  are  being 
sheared  from  the  couplers,  the  action  of 
the  clamping  yoke  is  unnecessary,  so  a 
stop  valve  is  provided  for  cutting  it  out 
of  service  during  this  operation.  The 
yoke  and  the  main  ram  therefore  travel 
out  together.  One  stroke  of  the  rams 
will  upset  one  or  shear  two  rivets.  The 
clamping  cylinders  are  made  double- 
acting  in  order  that  the  return  stroke 
can  be  effected  by  them. 

When  the  machine  is  in  the  position 
shown   there   is   no   superstructure   above 


Icrs  is  reduced  to  a  minimum,  which, 
combined  with  the  simplicity  and  rapid- 
ity of  the  tool  itself,  reduces  the  cost  of 
this  work  far  below  anything  ever  known 
before  this  tool  was  produced.  Its  merits 
have  been  already  fully  demonstrated  in 
ni.iiiy  U-ading  railroad  shops. 


Tests  on  Locomotive  Fireboxes. 

.\s  the  result  of  a  series  of  tests,  it  has 
been  shown  that,  1,  the  outwardly  in- 
clined water  leg  is  the  most  desirable  as 
far  as  the  water  circulation  is  concerned; 
2.  the  direction  of  rolling  of  the  sheet 
affects  its  ability  to  withstand  the  strains 
impo.sed  in  service,  and  that  the  direction 
of  rolling  should  be  specified;  3,  the  rela- 
tive values  of  the  different  steels  to  with- 
stand these  strains  are  in  the  order  of 
nickel,  acid  and  basic;  4,  the  lowest  speci- 
fication carbon  content  and  tensile 
strength  requirement  should  be  asked  for 
and  accepted;  and,  5,  the  single  piece  rtrc- 
bo.\  as  now  applied  is  a  mistake. 

Reports  indicate  that  the  use  of  lignite 
as  a  locomotive  fuel  is  increasing  in  the 
nortliwestern  portion  of  the  I'nited 
States.  This  is  due  to  the  high  cost  of 
good  coal,  and  the  proximity  to  large 
areas  of  lignite.  The  latter  gives  very 
good  results  when  briquetted,  as  the  heat- 
ing value  is  increased,  and  the  rapid  de- 
terioration incidental  to  raw  lignite  when 
stored,  is  largely  decreased.  The  heat 
value  of  briquetted  lignite  is  about  9.00(1 
B.  T.  U. 


distant  signal  arms,  fish-tail,  and  painted 
yellow ;  train  order  signals  with  rounded 
ends.  The  color  of  switch  targets  and 
lights  was  al-       '  "    ,t  the  same  time. 

He  Must  Wait  and  Work. 
Perhaps  the  greatest  lesson  which  the 
lives  of  literary  men  teach  us  is  told  in 
the  single  word,  "Wait."  Every  man 
must  patiently  bide  his  time;  he  must 
wait.  .  .  .  The  voices  of  the  Present  say 
"Come !"  but  the  voices  of  the  Past  say 
"Wait!"  With  calm  and  solemn  foot- 
steps the  rising  tide  beats  against  the 
rushing  torrent  upstream  and  pushes 
back  the  hurrying  waters.  With  no  less 
calm  and  solemn  footsteps,  nor  less  cer- 
tainly docs  a  great  mind  bear  up  against 
public  opinion  and  push  back  its  hurr>-- 
ing  stream.  Therefore  should  cvcr>-  man 
wait;  not  in  listless  idleness,  not  in  use- 
less pastime,  nor  in  querulous  dejection, 
Init  in  constant,  steady,  chccrfiil.  en- 
deavor always  willing  and  fulfilling  and 
accomplishing  his  task  that  when  the 
occasion  comes  he  may  be  equal  to  the 
rccnsion.  .And  if  it  never  comes  what 
m.itters  it  to  the  world  whether  I  or  you 
or  another  man  did  such  a  deed  or  wrote 
a  bonk  so  be  it  that  the  deed  or  book 
were  well  done. 


l.rt  lis  be  silent  thai   »c  may  hc.:ir  the 
ulii^rtT^  of  the  Gods 

— Emerson. 
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Items  of  Personal  Interest 


Mr,  il.  F..  Myers  lias  l)een  appoinlcil 
sho|)  superintendenl  of  tlic  Eeliifih  Valley 
at   Packertnn.   Pa. 

Mr.  F.  K.  Wees  lias  lieen  appointed 
general  loreman  lui  the  Ann  .'\rl)or  with 
office  at  l~r,inkf(.rl.  Midi. 

^Ir.  C.  1'.  Klueppellierg  has  been  ap- 
pointed master  mechanic  of  the  Gulf  Line 
with  ot'tice  at  Aslilnirn,  Ga. 

Mr.  C.  L.  Buncli  lias  been  .aiipointed 
general  foreman  nf  tlie  Southern,  witli 
office  at   Silencer,   X.  G. 

Mr.  .1.  1''.  Breyer  has  lieen  appointed 
master  mechanic  of  the  Sontlierh,  witli 
office  at  Gliarleston,  S.  C. 

Mr.  1..  1".  W'ingtield  has  Iieen  appointed 
inaster  mechanic  of  the  .Arkansas  Central, 
with  (■I'fice  at   Pan's.   Iowa. 

Mr.  W.  Koberls  lias  lieen  appointed 
loc()moii\e  loreiii.'iii  of  the  Chicago  Great 
Western  at   llaylicld.  .Minn. 

Mr.  J.  1!.  Quackenbush  has  been  ap- 
pointed road  foreman  of  engines  of  the 
Erie  at  Jersey  City.   X.  J. 

Mr.  William  P..  Skipuorth  lias  been  ap- 
pointed general  foreman  of  the  Southern, 
with  office  at  Columbus,  (ia. 

Mr.  M.  11.  barrel!  has  been  apiiointed 
shop  foreman  of  the  Western  .Mlegheny, 
with   headtpiarters   .it    Kayler.   Pa. 

Mr.  John  Sutherland  has  been  ap- 
pointed master  mechanic  of  the  Iowa  & 
Illinois,  with  office  at  Clinton.   Iowa. 

Mr.  Herliert  Keid  lias  been  appointed 
locomotive  foreman  of  the  Canadian  Pa- 
cific.  Willi  olVice  at   St.   I'jnace.   Mich. 

Mr.  William  II.  Sb.at  has  been  ap- 
pointed master  mechanic  of  tlu'  Dayton 
&  I'niori,   with  office  at   Dayton.  Ohio. 

Mr.  C.  J.  Drury  has  lieen  appointed 
general  foreman  of  the  St.  Louis  &  San 
I'>ancisco.   with   olVice  at    Springfield.    -Mo. 

Mr.  ]■".  (),  Peoples  has  been  appointed 
master  mechanic  of  the  Ohio  River  & 
Western,    with   ntfice   at    Zanesville,   Ohio. 

Mr.  J.  !■:.  McLean  lia<  been  appointe.l 
inaster  mcdianic  of  the  Kansas  City 
SoiUhirn,   with   ofiice   at    rittsburg.   Kaiis. 

Mr.  J.  II.  (.ireen  has  iieen  appointed 
master  mechanic  of  the  Halifax  &  South- 
we>tcrn,  with  ollice  at   llridi^'ewater.  X.   S. 

Mr.  II.  J.  Ileiliv:  has  b,  vn  app..mted 
road  foreman  of  engines  on  the  Southern, 
with  head<|iiariers  at  (ireen-lioro.  X.  C 
Mr.  C.  K.  Magee  has  Iikii  a]ipoinle<l 
nia~lrr  mechanic  of  the  Gi;1;  &  Sabine 
Kner  Railway,  with  ..fiice  M  lullerlon. 
L;. 

Mr     R      .\.     I'.ellim;liam    ha      been    a|)- 


pointed  master  mecbanic  <if  the  .Vpalachi 
cola  .Xorthern.  with  office  .it  I't.  St.  Joe, 
i'la. 

Mr.  R  A.  Hecket  has  been  appointed 
superintendent  of  si.gnals  of  the  Grand 
Trunk,  with  head<inarters  at  Montreal. 
Oue. 

Mr.  Joseiih  Pollock  has  been  appointed 
master  mechanic  of  the  JetTerson  & 
.Xorthwestern.  witli  olfice  at  Jetterson. 
Tex. 

Mr.  P.  Ryan  has  been  .ippointed  round- 
house foreman  of  the  Intercolonial  Rail- 
way of  Canada  at  t'baudiere  Junction. 
Oue. 

Mr.  Joseph  C.dc  has  been  appointed  su- 
perintendent of  motive  power  of  the  \'era 
Cruz  R.iiluay.  with  ofiice  at  .Mvarado, 
.Mex. 

Mr.  -M.  II,  Oakes  lias  been  appointed 
assistant  master  mechanic  on  the  Balti- 
more &  Ohio  with  ofiice  at  (_'unilierland. 
Md. 

Mr,  William  Baunuerger  has  been  ap- 
pointed road  .'orenian  of  engines  on  the 
L.ike  Erie  S:  Western,  with  ofiice  at  Lima. 
Ohio. 

Mr.  J.  W.  Ilighleyman  has  been  ap- 
pointed assistant  master  mechanic  of  the 
Union  Pacific,  with  ofiice  at  Cheyenne, 
Wyo. 

Mr,  W,  I',  Mchevitt  has  been  appointed 
general  fiiremaii  of  the  Southern,  with 
office  at  Macon.  I  ia  ,  succeeding  Mr,  J.  I',, 
Breyer, 

.Mr,  S,  R,  ,\I,itlie.  ba^  been  appointed 
general  fcueiii,in  of  llie  -\llaiita.  ibrming- 
liam  \-  Allanlic,  with  .itiici-  at  .Mauclie--' 
ter,  Ga, 

Mr  1-,,  lullrr.  fornirrly  mastir  me 
chanic  of  the  Soiitlurii  ,il  (,'harleslon. 
S,  C,  has  been  iran-fernd  to  AU-x.iii- 
rlria,    Va, 

.Mr  (,  W,  l.illie  has  been  appointed 
iiiecb.iiiicil  Mipermlendent  of  tlie  Chicago. 
Rock  Island  X-  Pacific  wiili  ..fiice  al  lo- 
peka.    K;iiis, 

Mr,  II,  J,  O0„,nic  has  bveii  appoinlc.l 
suiierinteniient  of  iiminr  |iower  of  ihe 
South  l)ak(.ta  Centr.il.  wiib  obice  at  Sious 
ball,   S,    I), 

.Mr.  X,  ,\1  Dl.auiibbn  li.as  been  a|i- 
p.iinled  siipervis.u'  of  sii;nals  on  the 
.X.irtherii  I'.acilic,  with  beadipiarters  at  St. 
P.iul,  Minn, 

.Mr,  W.  L,  Thomas  lias  b,en  appointe.l 
master  mechanic  of  tbr  (  aiianea  Consoli- 
dated Copper  (  oinp,in>  s  railway  al 
Sonora,    .Mex. 


-Mr.  I'.  Rilner  has  been  ap[Jointed  mas- 
ter mechanic  of  the  Cincinnati,  (ieorge- 
town  &  Portsmouth  with  ofiice  at  Cin- 
cinnati. Ohio. 

Mr.  George  nuiican  has  been  appointed 
mechanical  superintendent  of  the  .Atlantic, 
Quebec  61:  Western  with  office  at  Xew 
Carlisle.   Que. 

Mr.  J.  X'.  Weaver  has  been  appointed 
road  foreman  of  engines  on  the  Baltimore 
&  Ohio,  with  headquarters  at  Xew  Castle 
Junction,    Pa, 

Mr.  J.  J.  Romkine  has  been  appointed 
locomotive  foreman  of  the  Inverness  Rail- 
way &  Coal  Company,  with  office  at  In- 
verness, X.  S. 

.Mr.  .\.  C,  Breisch  ha>  been  appointed 
master  mech.inic  of  the  Chicago.  Rock  Is- 
land &  Pacitic.  with  hcadqiiarlers  at  .\r- 
mourdale.  Kans, 

Mr,  G,  II,  Dryden  has  been  appointed 
principal  assistant  signal  engineer  of  the 
Baltimore  &  t)hio.  with  lieadcpiarters  at 
Baltimore.  Ohi... 

Mr,  W,  ,\,  Ri/or  h.is  been  appointed 
foreman  .■(  water  service  on  the  Chicago, 
Burlington  &•  Qiiincy.  with  headquarters 
at  (ireybull.  Wyo, 

Mr,  !•■,  S,  Robbins  has  lieen  appointed 
assistant  master  mechanic  of  the  Pitts- 
burgh divisi.m  of  the  Pennsylvania,  with 
ofiice  al    Pittsliurgh,   Pa 

Mr,  Charles  L,  Mcllvaine  has  been  ap- 
pointed m.isicr  mechanic  of  the  Xew 
^•ork.  I'liibideliihia  &  Xorfolk  with  office 
at  Cape  (  barbs  City.  \'a, 

Mr  J  \  Read  has  been  appointed  gen- 
er.il  f.rem.iii  of  llie  locom<pti\e  depart- 
meiil  of  the  l.eorgia  Southern  &  blorida. 
with  ofiice  at    .Macon.   Ga. 

Mr,  I'  G,  Kiinikel  has  been  appointed 
machine  shop  fonir.an  of  the  Minneapolis 
&■  St,  Louis  al  M.irsb.dltowii.  Iowa,  snc- 
ceediny   Mr,   W,   A    ^  aiula 

Mr,  G  ,\,  GibsMi,  has  been  appointed 
n.umlbousv  bmiuaii  of  tin-  t,eutral  Ver- 
mont ,11  While  River  Junction,  Vt,.  suc- 
ceeding   Mr,    W    G,   Cross, 

Mr,  John  II,  I  inker  has  been  api.ointed 
superintendenl  of  motive  power  anil  ma- 
chinery of  the  Chiciyo  S:  Eastern  Illinois, 
with  ofiice  al    Danville.    Ill, 

.Mr,  I'  J,  Clark  lias  been  appointed  su- 
perinteiKknt  of  moii\e  power  of  the 
(ieorgia,  Florida  &  ,\Uibaiiia.  with  head- 
quarters at   liainbridge.  Ga, 

Mr,  W,  C,  Greening  has  been  apiiointed 
inaster  mechanic  of  the  Pere  Marquette 
with  oltice  at  \\yoiiung.  .Midi,,  succeeding 
Mr.   J,    I-:.    Ilickay.   resigned. 
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Mr.  J.  Miller  has  l)een  appointed  gen- 
eral foreman  of  the  locomotive  depart- 
ment of  the  Hurnside  Shops  of  the  Illi- 
nois Central  at  Chicago,  111. 

Mr.  F.  A.  Hnssey  has  been  appointed 
road  foreman  of  engines  of  the  Boston 
division  of  the  Boston  &  .\lban_v,  with 
headquarters  at   Beacon   Park.   Mass. 

Mr.  J.  M.  Solis  has  been  appointed  as- 
sistant superintendent  of  locomotive 
service  of  the  National  Railways  of 
Mexico  with  ntlice  at  Cardenas.  S.  L. 
Mexico. 

Mr.  W.  X.  Mitchell  has  been  placed 
in  charge  of  the  education  of  the  liremen 
in  the  use  of  fuel  on  locomotives  on  the 
Chicago  (ireat  Western,  with  headquar- 
ters at  Chicago. 

Mr.  M.  P.  Healy  has  been  appointed 
road  foreman  of  engines  of  the  Erie  at 
Buffalo,  N.  Y..  and  Mr.  P.  D.  Gregg  has 
lieen  appointed  to  a  similar  position  on 
the  same  road  at   Meadville.   Pa. 

Mr.  Hugh  Montgomery  has  been  ap- 
pointed superintendent  of  motive  power 
and  rolling  stock  of  the  Rutland  Railroad 
with  head(iuarters  at  Rutland.  \'t.  He 
succeeds  Mr.  1".  C.  Cleaver,  resigned. 

Mr.  C.  D.  Porter,  formerly  assistant 
master  mechanic  of  the  Pennsylvania,  has 
been  appointed  assistant  to  the  general 
superintendent  of  motive  power  on  the 
same  road,  with  office  at  Altoona,  Pa. 

Mr.  A.  B.  .\dams,  formerly  general 
foreman  of  the  (julf,  Colorado  &  Santa 
Fe  at  Cleburne.  Tex.,  has  been  appointed 
master  mechanic  of  the  Beaumont  divis- 
ion of  the  same  road  with  office  at  Silsbee, 
Texas. 

Mr.  J.  C.  Tipton  ha>  Ijeen  appointed 
Canadian  representative  of  the  Galena- 
Signal  Oil  Company,  with  headquarters 
at  603  Shauguessy  Building,  Montreal. 
Mr.  Tipton  succeeds  the  late  Mr.  .\ 
Lichtenhein. 

Mr.  H.  C.  Van  Buskirk  has  been  ap- 
pointed mechanical  superintendent  of  the 
tirst  district  of  the  Chicago.  Rock  Island 
&  Pacific  with  headquarters  at  Des 
Moines,  Iowa,  succeeding  Mr.  J.  B.  Kil- 
jiatrick,  resigned. 

Mr.  W.  F.  Merry  has  been  appointed 
master  mechanic  of  the  Southern  Pacific, 
with  office  at  Los  .■\n,geles.  Cal..  and  Mr. 
G.  H.  Goodwin  has  been  appointed  general 
foreman  of  the  locomotive  shops  on  the 
same  road,  also  at  Los  Angeles. 

Mr.  G.  A.  Schmoll.  formerly  district 
suf  erintendcnt  of  the  Baltimore  &  Ohio 
at  Wheeling,  W.  \'a.,  has  been  appointed 
superintendent  of  motive  power  on  tlie 
same  road  with  office  at  Pittslnirgli.  Pa., 
succeeding  Mr.  E.  J.  Searles,  resigned. 

Mr.  J.  E.  McQuillcn,  formerly  division 
master  mechanic  of  the  Guli,  Colorarlo 
&  Santa  Fe  at  Silsbee,  Tex.,  has  been 
appointed  mechanical  superintendent  on 
the  same  road  with  office  at  Cleburne. 
Tex.,  succeeding  Mr.  P.  T.  Dunlap.  re- 
signed. 

Mr.    M.    F.    Rvan.   who   has    been    con- 


nected witli  the  Pittsburgh  Spring  &  Steel 
Company  for  the  past  ten  years,  has  been 
appointed  General  Western  Sales  .Agent 
of  that  company  with  offices  at  1411  and 
13  Fisher  Building,  Chicago,  III.,  in  place 
of  Mr.  L.  C.  Noble,  deceased. 
,  Mr.  iy.  T.  Main,  formerly  master  me- 
chanic of  the  Canadian  Pacific  at  Moose 
Jaw.  Sask..  has  been  transferred  to  a  simi- 
lar position  on  the  same  road  at  Van- 
couver, B.  C,  and  Mr.  M.  J.  Scott,  for- 
merly master  mechanic  at  Revelstoke. 
B.  C.  succeeds  Mr.  Main  at  Moose  Jaw. 

Mr.  J.  F.  Bowden,  formerly  master 
mechanic  on  the  Baltimore  &  Ohio  at 
-Xewark.  (Jhio,  has  been  appointed 
sui)erintendent  of  motive  power  at 
Wheeling,  W.  V'a.,  succeeding  Mr.  G.  -A. 
Schmoll  Mr.  Bowden  has  been  em- 
ployed in  the  mechanical  department 
of  the   road   nearly  thirty   years. 

Mr.  J.  L.  Cunninghame,  formerly  master 
mechanic  of  the  New  York,  Philadelphia 
&•  Norfolk  at  Cape  Charles  City,  Va.,  has 
been  appointed  master  mechanic  of  the 
Wilmington  division  of  the  Philadelphia. 
Baltimore  &  Washington,  with  office  at 
Wilmington,  Del.,  succeeding  Mr.  C.  G. 
Turner,  resigned. 

Mr.  J.  F.  Graham  has  been  appointed 
superintendent  of  motive  power  of  the 
Oregon-Washington  Short  Line  with 
office  at  Portland,  Ore.,  and  Mr.  J.  F. 
Langley  has  been  appointed  assistant 
superintendent  of  motive  power  on  tlie 
same  road  with  office  also  at  Portland, 
and  Mr.  F.  A.  Leavitt  has  been  appointed 
general  forqman  on  the  same  road  with 
office  at   .\lbina.  Ore. 

Dean  W.  F.  M.  Goss.  of  the  College 
of  Engineering,  University  of  Illinois, 
has  been  unanimously  elected  chief  en- 
gineer of  the  committee  on  smoke  abate- 
ment and  electrification  of  railway  term- 
inals of  the  Chicago  Association  of  Com- 
merce. Dean  Goss  succeeds  Mr.  H.  C. 
I'urt.  who  died  recently.  Professor  Goss 
has  been  granted  a  leave  of  absence  from 
ihe    L'niversity   for  a  year. 

Mr.  W.  S.  Butler,  formerly  master 
mechanic  of  the  Huntington  division  of 
the  Chesapeake  &  Ohio  at  Huntington, 
W.  Va..  has  been  appointed  master 
mechanic  of  the  West  Virginia  general 
division  with  office  at  Hinton,  W.  Va.. 
and  -Mr.  C.  B.  Hitch,  formerly  general 
fi. reman  on  the  same  road  at  Covington, 
Ky .  has  been  transferred  to  a  similar 
position  at  Hinton,  W.  Va. 

Mr.  C.  W.  .Allen,  who  has  been  \  ice- 
president  of  the  Bordo  Company  of 
I'biladelpliia  for  the  past  seven  years, 
has  ro^i.i-'iied.  Mr.  .Allen  was  raised  on 
ihe  Reading,  where  he  worked  for  18 
vears.  his  father  having  been  a  master 
mechanic  on  that  road.  Mr.  .Mien  has 
a  very  wide  acquaintance  among  rail- 
road officials  which  will  make  him  a 
valuable  a.irent  for  any  railroad  supply 
C'licern.      His   address   is    Reading.    Pa. 

Mr.  W.  1".   Kaderly,  heretofore  super- 


intendent of  motive  power  of  the 
Georgia  Southern  &  Florida,  has  been 
appointed  general  superintendent  of 
this  road,  the  position  being  recently 
created,  and  Mr.  J.  A.  Reed,  formerly 
general  foreman  of  the  Georgia  South- 
ern &  I'lorida,  has  been  appointed 
master  niechanic.  with  head<|uartcrs  at 
Macon.  The  position  of  master  me- 
chanic wa>  established  upon  the  recent 
promotion  of  Mr.  V\'.  F.  Katlerly,  from 
superintendent  of  motive  power  to 
general  superintendent. 

The  following  appoiiiiments  have 
been  made  in  the  mechanical  depart- 
ment of  this  railroad,  effective  .August, 
1913;  Mr.  G.  T.  Dcpue,  appointed  shop 
superintendent,  Galion,  Ohio.  Mr.  C. 
.A.  Kothe.  appointed  master  mechanic 
of  the  Cincinnati  Division,  with  head- 
quarters at  Marion,  Ohio.  Mr.  C.  H. 
.Norton  transferred  to  general  foreman, 
Huntington,  Ind.  Mr.  .\.  J.  Davis 
transferred  to  general  foreman  at  Hor- 
nell,  vice  C.  H.  Norton.  Mr.  L.  J. 
Malcolm  transferred  to  general  fore- 
man at  Salamanca,  vice  .A.  J.  Davis. 
Mr.  W.  H.  Sholl.  roundhouse  foreman. 
Hornell,  vice  L.  J.  Malcolm.  Mr.  J.  E. 
.Anderson,  general  roundhouse  fore- 
man. Susquehanna,  vice  W.  H.  Sholl, 
and  Mr.  J.  H.  Winfield.  general  fore- 
man, Croxton.  N.  J.,  vice  C.  .A.   Kothe. 

Mr.  W.  D.  Holland,  the  well-known 
master  mechanic,  who  has  a  tendency  to 
take  employment  in  strange  countries,  re- 
turned a  few  months  ago  for  a  sojourn 
in  Haiti.  He  went  to  the  Roosevelt  Hos- 
pital in  New  York  and  had  a  surgical 
operation  performed,  made  necessary  by 
an  accident  he  met  with  in  a  train  wreck. 
.After  recovering  from  the  effects  of  the 
operation  he  went  to  Moberly.  Mo.  to 
visit  relatives  and  we  expected  that  he 
would,  remain  in  the  West  all  summer, 
but  we  have  just  received  word  from  Mr. 
Holland  in  London  that  he  is  on  his  way 
to  China.  When  Mr.  Holland  gets  set- 
tled on  any  railway,  no  matter  where  it 
may  be  located,  and  needs  to  order  rail- 
way supplies  or  equipment,  he  always 
uses  the  advertising  pages  of  Railw.w 
.\N-|)  Locomotive  Encixeerinc  as  a  guide. 
Many  of  our  advertisers  have  been  sur- 
prised to  receive  orders  from  out  iif  the 
way  countries,  and  never  found  mit  that 
Mr.  Holland  had  copied  their  aildrcsrs 
from  our  pace^. 

Officers    of    the    Traveling    Engineers' 
Association. 

The  offlccrs  elected  at  the  21  st  ,\niinal 
Conventi'in  for  the  ensuing  Mar  .'ir« 
F.  P.  Roesch,  president:  Robert  Coll.ii. 
1st  \icc-pre<ident:  J.  C  Potty.  .M  n  i.-c- 
presidcnt:  J  W.  Hardy,  .^d  vice  prcsi- 
dcnl  ;  D.  Mca<Iows.  trc.i-urrr :  W.  O 
Til'  nii'soii.  secretary;  W  C.  Prcsl'.ii.  W. 
II.  Corbcll,  J  R.  Scott.  W  r.  Hayes.  H. 
F.  IKnson  and  Martin  Wlielan,  executive 
committee. 
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The  Badger  Self-Equalizing  Expansion  Joint 


The  I'adgcr  Self-Einuilizing  Expansion 
Joint  is  a  corrugated  copper  joint  hav- 
ing external  rings.  It  is  designed  to 
take  up  changes  in  lengtli  in  pipe  lines, 
whether  tliese  pipe  lines  eimvey  steam, 
water  or  air. 


ffe-F 


JOI.VT    Willi    l;l.\i,    KI.M()\Kr). 

I'roliaMy  e\ery  engineer  has  had  ex- 
perience with  the  irresislilile  strains  in 
pipe  lines  caused  by  expansion  and  con- 
traction. Loose,  leaky  fittings  and  per- 
haps here  and  there  a  fractured  joint 
point  conclusively  to  the  necessity  for 
some  device  having  sufficient  flexibility 
to  absorb  these  changes  in  length.  Tlie 
engineer  also  knows  that  the  amount  of 
change  in  pi])e  length  depends  upon  two 
factors — the  length  of  the  pipe  and  the 
difTerence    in    temperature. 

Although  old-fashioned  bends  and 
long  sweeps  and  loops  are  useful  in  mak- 
ing changes  in  direction  and  have  been 
used  quite  extensively  for  taking  care  of 
changes  in  length,  they  are  not  beautiful 
and  they  take  up  considerable  valuable 
space ;  also  cracks  are  liable  to  develop 
under  repeated  temperature  changes. 
The  slip  joint  has  the  one  disadvantage 
of   requiring   frequent   packing. 

The  Badger  joint  combines  the  elas- 
ticity to  stand  repeated  changes  of  shape 


ers  is  adopted  l)ccausc  of  its  strength 
and  llcxibility.  Hut  a  single  piece  of 
copper  would  have  to  be  very  thick  for 
high  pressures,  and  in  actual  practice  it 
is  found  that  there  is  always  a  tendency 
for  one  or  two  corrugations  to  take  the 
entire  strain  of  repeated  change  in 
shape.  In  time  those  few  corrugations 
taking   all    tlie   work    would   give   out. 

External  rings  on  the  corrugations  of 
the  Badger  joint  distribute  the  strains 
among  several  corrugations,  and  by  thus 
bringing  many  corrugations  into  service 
no  one  of  tliem  is  called  upon  to  take 
more  than  its  share  of  the  work.  The 
externa!  rings  force  a  part  of  the  strain 
to  the  next  corrugation,  and  as  each 
corrugation  has  but  slight  movement,  the 
joint  lasts  almost  indelinitely.  The  ex- 
tern.al  rings  give  added  strength  to  the 
joint  in  the  same  w.iy  that  spiral  winding 
of  a  pipe  with  win'  .idds  to  its  strength. 

The  number  of  corrugations  depend 
upon  the  pressure  aiul  upon  the  length 
of  the  joint.     Eor  liigb  pressures  and  su- 


joi.M   vvrrii  i<i.\c;s  in  fi  .\ck. 

with  strength  to  resist  any  pressure  for 
which  the  joint  is  designed.  The  well- 
known  corrugated  form  such  as  used  for 
furnaces    of    inlernallv  lired    marine    boil- 
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perheated  steam  tlie  change  in  length  is 
considerable;  therefore  more  corruga- 
tions are  used.  For  very  low  pressures, 
as  in  exliaust  piping,  two  or  three  cor- 
rugations are  sutlicient  for  the  slight  al- 
teration in  length.  There  are  even  some 
cases  where  tlie  expansion  is  so  little, 
that  the  joint  does  not  need  any  rings. 
Hut  in  most  cases  external  rings  are  used 
both  to  add  strength  for  high  pressure 
and  also  to  stiffen  the  exhaust  pipe 
against  collapse. 

The  Badger  Expansion  Joint,  which  is 
made  by  the  E.  B.  Badger  &  Sons  Com- 
pany, 63-75  Pitts  street.  Boston,  is  made 
in  a  complete  line  of  sizes  for  all  pres- 
sures and  with  flanges  drilled  to  A.  S. 
M.  E.  standards,  both  high  pressure  and 
extra  heavy  pressure.  These  joints  re- 
quire no  packing  and  take  up  no  more 
room  than  a  pipe  fitting.  For  low  pres- 
sure work  they  have  been  made  up  to  6 
ft.  in  diameter  and  ha\e  been  made  oval, 
rectangular,  circular  and  in  special  forms. 
-Special  designs  to  suit  any  degree  of 
curvature  or  other  condition  may  be  ar- 
ranged at  short  notice  by  the  expert  en- 
gineers in  the  employ  of  the  company. 


George  Westinghouse  on  Fast  Trains. 

We  believe  that  the  views  of  Mr. 
George  Westinghouse  on  train  speeds, 
and  how  safe  train  operating  may  be 
maintained,  are  more  worthy  of  serious 
attention  than  the  views  of  any  other 
public  man  on  that  important  subject. 
Under  the  caption  of  "Brakes  and  Col- 
lisions," the  following  letter  contributed 
by  Mr.  Westinghouse  has  appeared  in 
the  New  York  Times: 

The  Coroner's  verdict  exonerating  the 
New  Haven  Company  and  Engineer 
Dougherty  from  responsibility  in  con- 
.nection  with  the  rear-end  collision  at 
Stamford  takes  no  note  of  the  part  the 
public  plays  in  the  matter  of  railway 
safety. 

Railway  officials  are  criticised  by  the 
public  and  various  constituted  authorities 
if  trains  are  late,  with  the  result  that 
pressure  is  put  upon  operating  officials, 
and  through  them  upon  employees,  to 
bring  trains  into  terminal  stations  on 
time.  There  is  also  a  general  feeling 
among  railway  managers  that  a  public 
demand  exists  for  fast  service  which,  in 
tlie  judgment  of  some  of  them,  not  in- 
frequently calls  for  dangerous  speeds. 
In  the  case  under  discussion  both  sections 
of  the  train  were  late,  and  the  speed  of 
the  second  section  was  undoubtedly  very 
high.  I  have  been  informed,  and  believe 
it  to  be  true,  that  some  of  the  New 
Haven  expresses  between  Boston  and 
New  York  are  scheduled  at  over  seventy 
miles  an  hour  on  certain  portions  of  the 
line  in  order  to  complete  the  journey  in 
five  hours.  On  this  assumption  it  is  not 
unlikely  that  speeds  as  high  as  eighty  or 
even  ninety  miles  an  hour  are  sometimes 
reached. 

EFFECT    OF     BRAKES    ON     EXCESSIVELY     HIGH 
SPEED. 

When  emergency  brakes  are  set  upon 
a  train  running  at  the  rate  of  eighty  miles 
an  hour  that  train  is  still  running  sixty 
miles  an  hour  1,100  feet  from  the  point  of 
application,  whereas,  if  the  train  had  been 
running  at  sixty  miles  an  hour,  it  would 
have  stopped  in  1,100  feet.  This  demon- 
strates the  greatly  increased  risk  of  acci- 
dent due  to  high  speeds,  and  also  sug- 
gests the  complications  encountered  in 
providing  a  signal  system  that  will  furn- 
ish adequate  protection  as  compared  with 
what  would  be  possible  if  maximum 
speeds  were  limited  to  something  like 
sixty  miles  per  hour.  The  same  difficul- 
ties will  extend  to  any  kind  of  automatic 
train  stops,  the  demand  for  which,  upon 
the  part  of  the  press  and  the  public,  has 
been  so  urgent. 

PUBLIC   DEM.\ND    FOR    STEEL   C^RS. 

The  public  demand  for  the  substitution 
of  steel  for  wooden  cars  has  been  so  in- 
sistent that  the  New  Haven  has  already 
ordered  a  large  number  and  has  many 
now   in   service.     That   their   introduction 
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For  Air 
Brakes 

Perfect  lubrication 
and  permanent  lu- 
brication are  vital 
essentials  in  an  air 
brake  system  upon 
which  safety  de- 
pends. 

DIXONS 
Graphite 
Air  Brake 

GREASE 


.  DIXOPTS 

"^Pla  Valve  Grease 


Is  the  ideal  lubricant 
for  all  parts  where  oil.s 
are  ordinarily  recom- 
mended. It  is  unaf- 
fected by  temperature 
changes,  does  not  blow 
out,  never  gums  or  dries 
up,  aiTords  perfect  bear- 
ing surfaces,  improves 
the  operation  of  the  en- 
tire system. 

Do  you  know  about 
Dixon's  Graphite  Pipe 
Joint  Compound  ?  When 
used  tight  joints  are 
assured,  and  they  can 
be  opened  at  any  time 
with  ease  and  without 
injury  to  the  parts. 

Write  for  "Graphite  Prod- 
ucts For  The   Rail- 
road," No.  69. 

Made  in  JERSEY  CITY,  N.  J., 
by  the 

JOSEPH  DIXON 
CRUCIBLE  CO. 

Establi«hed  1827 


has  been  a  distinct  advance  in  many  ways 
is  not  questioned;  nevertheless,  trains 
are  about  thirty  per  cent,  heavier,  due  to 
the  use  of  steel  equipment,  and  this  ex- 
cess weight  is  an  element  of  danger  in 
cases  of  collision,  because  of  the  in- 
creased momentum  of  the  heavier  trains. 
This  heavier  equipment  also  increases 
the  cost  and  difficulty  of  track  mainte- 
nance, and  track  imperfections  are  a 
common  cause  of  accidents. 

EFFECT   OF    COLLISION    AT   VERY    HIGH    SPEED. 

In  the  Stamford  accident  an  older  car 
constructed  of  wood  behind  steel  cars 
was  crashed  into  by  a  heavy  locomotive 
and  the  destruction  which  resulted  has 
accentuated  the  demand  for  the  heavier 
and  safer  cars.  In  an  accident  on  a 
Western  railway  great  damage  was  done 
by  a  wooden  car  being  forced  through 
the  end  of  a  steel  car.  As  a  matter  of 
fact,  if  a  train  could  be  so  solidly  con- 
structed that  there  would  be  no  telescop- 
ing, then  the  impact  of  collision  at  high 
speed  would  be  of  such  force  that  the 
occupants  of  the  colliding  trains  would  be 
injured,  and  probably  many  of  them 
fatally,  whereas,  if  a  portion  of  the  train 
yields  or  is  crushed,  the  effect  is  to  lessen 
the  blow  upon  the  remaining  cars  of  the 
two  trains  involved,  so  that  but  few  peo- 
ple in  the  remaining  cars  are  injured. 

The  subject  upon  which  I  am  writing 
has  become  so  involved  that  in  a  letter 
of  moderate  length  it  is  impossible  to 
cover  details  essential  to  make  clear  the 
necessity  that  exists  today  for  a  read- 
justment of  the  ideas  of  the  traveling 
public  with  regard  to  the  composition  of 
trains,  their  speed,  signaling  systems, 
automatic  stops,  and  other  detail  features 
of  transportation  so  freely  dealt  with  by 
the  press. 

RAILW.\y      M.-kNAGER     WHO     AVOIDED     RIDING 
ON  FAST  TRAINS. 

An  official  of  one  of  our  great  railways 
said  he  never  traveled  upon  the  eighteen- 
hour  trains  which  ran  between  New  York 
and  Chicago,  always  prefering  a  slower 
and  more  comfortable  train.  Such  an 
opinion  accentuates  the  importance  to  the 
public  of  their  being  satisfied  with  rates 
of  speed  which  will  insure  safety  as  well 
as  comfort. 

LIMIT   SPEED  OF   TRAINS. 

The  conclusion  that  one  famihar  with 
the  problems  involved  inevitably  reaches 
is  that  the  first  and  greatest  step  to  be 
made  in  the  direction  of  safety  is  the 
limitation  of  the  maximum  allowable 
speed  of  trains,  and  to  this  end  locomo- 
tives must  be  fitted  with  speed  indicating 
:  cording  apparatus  to  show  engi- 
::iO  speed  of  the  trains  and  furnish 
i;.^  ,M,crating  officials  a  graphic  record  of 
such  speeds.  Such  a  device  is  available, 
and  can  be  combined  with  an  effective 
automatic  apparatus  to  apply  brakes  when 


the  maximum  allowable  speed  is  ex- 
ceeded. Such  speed  limitation  would 
enable  signal  engineers  to  arrange  their 
signaling  apparatus  to  be  much  more  pro- 
tective than  when  there  is  no  speed  limi- 
tation, and  this  lower  and  safer  speed 
would  greatly  reduce  the  destructive 
action  of  heavier  trains  upon  the  perma- 
nent way. 

It  seems  to  me  the  time  has  arrived 
when  the  Interstate  Commerce  Commis- 
sion, in  co-operation  with  the  managers 
of  important  railways,  should  make  a 
careful  and  painstaking  investigation  of 
the  subject  of  the  safe  operation  of  rail- 
ways as  influenced  by  modern  equipment, 
high  speeds,  and  other  features,  so  that 
an  authoritative  report  will  very  largely 
influence  the  traveling  public  in  its  atti- 
tude toward  the  great  transportation 
properties  of  the  country.  In  a  recent 
decision  of  the  California  Railroad  Com- 
mission I  note  the  following  two  sen- 
tences : 

If  the  installation  of  these  devices  re- 
quires an  increase  in  rates,  the  increase 
will  be  allowed. 

The  traveling  public  has  a  right  to  be 
protected  and  should  be  willing  to  pay  for 
such  protection. 

If  the  suggestions  contained  in  this 
communication  call  for  additional  ex- 
penditure, the  public  cannot  reasonably 
demand  such  expenditure  by  the  railways 
without  being  willing  at  the  same  time  to 
pay  a  just  price  for  the  introduction  of 
such  improved  devices  and  methods. 


A  Poser  for  Pa. 


It  was  a  dull,  wet  evening,  and  little 
Vera  was  in  one  of  her  worst  and  most 
inquisitive  moods.  Father,  busily  writing 
at  his  desk,  had  already  reproved  her  sev- 
eral times  for  bothering  him  with  useless 

questions.     "I  say,  pa,  what "     "Oh, 

ask  your  mother."  "Honest,  pa,  this  isn't 
a  silly  one  this  time."  "All  right,  this 
once,  \\Tiat  is  it?"  "Well,  if  the  end  of 
the  earth  was  to  come,  and  the  world  was 
destroyed  while  a  man  was  up  in  an  aero- 
plane, where  would  he  land  when  he 
came  down  ?" 


Nothing  Nefarious  About  Him. 

One  day  a  man  was  brought  before  a 
magistrate  for  stealing  a  cheese  from  a 
grocers  door,  and  the  principal  witness, 
a  carter,  told  how  he  had  seen  the  man 
take  the  cheese  and  had  run  up  and  held 
him.  "Then  you  caught  him  in  the  ne- 
farious act?"  said  the  magistrate.  "The 
what,  sir?"  said  the  witness.  "You 
caught  him  in  the  nefarious  act,  I  say," 
repeated  the  magistrate.  "Not  me,"  was 
the  reply.  "I  caught  him  by  the  scruff 
of  the  neck !" 
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RAILROAD  NOTES. 
The  Chicago,  Burlington  &  Quincy  is 
inquiring  for  50,000  tons  of  rails. 


concrete  roundhouse,  a  machine  shop 
60  X  80  ft.,  and  a  power  house  i~  x  80 
ft.  at  lirownwood,  Tex. 


The    Norfolk    &    Western    is    in    the 
market   for   10   Pacilic   locomotives. 


The  Chicago  &  Illinc 
the   market   for  250   go 


Western  is  in 
lola   cars. 


The  Erie,  it  is  reported,  has  ordered 
40  Mikado  locomotives  from  the  Ameri- 
can Locomotive  Company  and  10 
Pacil'ic  type  locomotives  from  the 
Baldwin   Locomotive  Works. 


The   Chicago,  Milwaukee  &  St.   Paul 


The  New  York.  New  Haven  &  Hart- 


The   Ch.cago,   *l''-''"'^«  ^^.^^^^^'^      ford    ,s   reported    to    be    in    the    market 
is  said  to  be  m  the  market  lor   70.000  .,_..„..     .n    .„„a-in„   ,-nrs     10 


tons. of  rails 


The  Canadian  Northern  is  in  tlie  mar- 
ket for  15  consolidation  locomotives 
and   15   switching. 

The    Denver   i^^^  Lake   is   said   to      Pared   plans   for   freight   sheds,    station 
have    ordered    175    box    cars    from    the      machn.e  shop  and  routtdhouse  at  Zanes 


for  100  coaches,  50  smoking  cars,  10 
combination  baggage  and  mail  cars  and 
10  combination  baggage  and  ^mokmg 
cars. 

The  Wheeling  &  Lake  Erie  has  pre- 


Pullman   Company 


ille,   O.     -Action   by   the   road   depends 
on  abandonment  of  a  street  by  the  Zanes- 


The   Pere   Marquette  has  ordered   10     "lie  City  Council 
Mikado  locomotives  from  the  Baldwin 
Locomotive  Works. 


The  Paulista  Ry.  of  Brazil  has  or- 
dered 2  prairie  locomotives  from  the 
Baldwin    Locomotive    Works. 


The  Southern  has  ordered  800  gon- 
dola cars  and  500  hopper  cars  from  the 
.\merican  Car  &  Foundry  Company. 
400  gondola  cars  from  the  Mt.  Vernon 
Car  Manufacturing  Company,  and  150 
stock  cars  from  the  Lenoir  Car  Works. 


The  Canadian  Northern  is  in  the 
market  for  15  consolidation  locomotives 
and    15    switching    locomotives. 


The  San  Antonm  &  Aransas  Pass  has 
ordered     8     consolidation     locomotives      chameter  of  th 
from    the    Baldwin    Locomotive    Works 


The  Monongahela  has  ordered  6 
consolidation  locomotives  from  the 
American  Locomotive  Company.  The 
cylinders  will  be  21  ins.  by  30  ins.,  the 
iriving  wheels  will  be 
51  ins.,  and  the  total  weight  in  work- 
ing order  will  be   194.000  n)s. 


The    Sandv    l\l\er   &    Rangeley   Lakes  ,,.,,•■        i 

ha     ordered"a    s,x-wheel    switchntg   loco-  The    Mante    Central    R     R.    .s    n,    th 

L.ve    fron.    the    Haidwn,    Locomot.ve      market  for  2  60-foot  ,tee1  baggage  car- 


Works. 


The  Pennsylvania  is  said  to  l>c  con- 
sidering its  1914  rail  requirements.  The 
preliminary  estimate  is  al)out  180,000 
tons. 


2  66-foot  steel  combination  baggage 
and  mail  cars.  2  60-foot  steel  postal 
cars.  ()  67-foot  steel  coaches  and  3  67- 
foot    steel    smoking   cars. 


The  Nigerian  Railways  of  .\frica 
have  ordered  2  six- wheel  switching 
locomotive-  from  the  .American  Loco- 
moti\e   (  iimiian\'. 


The  New  York,  New  M.iven  &  Hart- 
ford k.  K..  oil  .\ugust  24  will  set  ni 
service  a  new  electric  interlocking  plant 
at  Worcester,  .Mass..  where  the  l'.ost..n 
&  Albany  K.  K..  Motion  &:  Maine  R.  U. 
and    the    Xew     lla\eii    have    a    .innctioii 

iM.lllt. 


The  Hocking  \"alley  has  ordered  6 
Mikado  |o.■onl..ti^es  and  2  ten-wheel 
locomotives  fr'iin  the  .\merican  Loco- 
motive  (.'omiiany. 

The  Erie  has  ordere<l  40  Mikado  loco- 
motive>  Ircjin  the  .\nirriean  Locomotive 
ComiJany.  and  10  I'acilic  tyi)e  from  the 
Baldwin    l.oroim.tu  r    Works. 


The  liostoii  ^S;  .Ml.. my  has  or.lere. 
four  si.\-wheel  swiloliing  li.comntne 
fr.nn  the  .\nieric.iii  I  .or.  miotive  i'om 
jiany  Tlic-se  lor.  .in.  .In  es  are  to  b 
equipped    with    superheaters,    will    hav 


21  in.  x  28  in. 
wheels,  .-iiid  in 
170.0011  lbs. 


cylinders.  57  in.  driving 
.-orking  order  will  weigh 


The   Norfolk  ^  Western  h 
26    l.W  ton    electric    l.)eomoti 


cred 
from 


The  lloekin-  \all<  ; 
superliealer  Mika.l..  1. 
cvlinders  2V  x  28 


.-..motiies,    with 
weight   of  ^-^Zi.' 


the     Westinghonse     b'.lectric     iV     .Mann-      000  lbs.,  in   working  order,  and  2  super 


facturing   Coin])an\ . 

The   Gulf.   Colorado   iS:   Santa    I'e  has 
let    contracts    for    a    12's|;ill    bnck    and 


healer  10  wheel  locomotives,  with  cylin- 
ders 21  .N  26  ills.,  a  weight  of  188.000 
lbs.  in  w..rking  order,  from  the  .Ameri- 
can   LoC..in<.tive    t'..nii.,-iiiy. 


GOLD 

Car 
Heating 

k 

Lighting 
Company 


Manufacturers  of 

ELECTRIC, 
STEAM  AND 
HOT  WATER 
HEATING 
APPARATUS 

FOR  RAILWAY  CARS 

VENTILATORS 

FOR    PASSENGER 

AND   REFRIGER- 

ATOR     CARS 

ACETYLENE  SYSTEM 
OF    CAR     LIGHTING 


Send  for  circular  of  our  combina- 
tion PRESSURE  AND  VAPOR 
SYSTEM  OF  CAR  HEATING, 
which  system  automatically  main- 
tains about  the  same  temperature  in 
the  car  regardless  of  the  outside 
weather  conditions. 

Main     Office,     Wfiitehall     Building 

17    BATTERY    PLACE 

NEW    YORK 
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The  Lohmann  Company 

50    CHurcsH    8-t. 
IMEINA/^    YORK 

Owners  of  the 

LOHMANN 
PATENTS 

For  the 

Permanent  protection 
of  Ferric  Articles 


BooKs,  Bulletins,  Catalogues,  Etc. 


Mica  headlight  chimneys  are  an 
estabhshed  fact.  We  now  have  a 
new  form  of  lantern  globe  to  offer 
that  will  prove  equally  as  economi- 
cal and  efficient.  STORRS  MICA 
COMPANY,  Owego,  N.  Y. 


Lon^  Distance  Telephone  ISth  Season 

STOP  AT  THE 

BOTEL  PONCE  DE  LEON 

AND  ANNEX 

WHEN  AT 

ATLANTIC  CITY 

Virginia  Avenue  and  the  Beach 

Tlie  IlottI  Ponce  He  Leon  i^  newly 
furnished  throughout  with  rare  taste,  and 
possesses  all  modern  requisites  for  con- 
venience and  coinfort  of  guests. 

Hot   and  cold    sea   water   baths. 

European  and  American   Plan. 

A  ROOKLET  will  be  gladly  furnished 
on    application. 

Rates,  running  from  $12.50  to  $.!0.00 
per    week,    according    to    location    of    the 

Official  Hotel  .American  Motor  League 
and  the 

International    .-Xutomobile   League. 
GARAGE  CAPACITY,  .'00  MACHINES. 

For    further    information    aildresv 

ALFRED   B.   GRINDROD 

Manager 

Atlantic  City,  N.  J. 


DUNER 
CAR    CLOSETS 

DUNER   CO. 


ASMTOIM 

POP  VALVES  AND  GAGES 

The  Quality  Goods  that  Last 


The  Ashton  Valve  Co. 

Franklin  5trecl,  Boston,  M.»s5, 
174   Market  St..        Chicafo    III. 


The   Locomotive   Furnace. 

!''V    J.    T.    .XXTHDNY   .AND  JolIN    P.    XkKF. 

We  liavc  ri-cci\  ed  from  the  \imricaii 
\rch  C  oinpany,  N'cw  York,  a  rciiiark- 
al)ly  hamlsonie  catalogue  ])carinK  ilu- 
above  (ille.  It  contains  some  clearly 
written  articles  on  conibuslion  that  will 
1)1  read  with  profit  by  every  i>ersoii 
interested  in  tiring  locomotives.  There 
are  14  l)eaulilul  illustrations  of  loco- 
motive furnaces  and  their  attachments. 
We  understand  that  any  person  inter- 
ested in  firing  locomotives  can  have  a 
co])y  of  this  catalogue  free  on  making 
application  to  the  .American  .\rch  Com- 
pany. 30  (.hiirch   street.   Xew   York. 


Laying    Out   for    Boiler   Makers. 

.\l)o\e  is  the  title  of  a  most  elaborately 
illustrated  volume,  13  .x  10  ins.,  and 
containing  ,305  pages.  The  following 
are  some  of  the  subjects  treated  and 
they  will  give  the  reader  some  idea  of 
the  scope  of  the  book:  The  subject  of 
laying  out;  Triangulation;  How  to  lay 
out  a  tubular  boiler:  How  to  lay  out 
a  locomotive  boiler:  How  to  lay  out  a 
Scotch  boiler;  Repairing  locomotive 
and  other  types  of  boilers;  The  lay  out 
and  construction  of  steel  stacks:  Miscel- 
laneous problems,  etc.  The  writer 
endured  some  experience  aN  a  boiler 
maker  and  was  constantly  searching  for 
information  concerning  the  art  and 
fomid  very  little  information  from  pub- 
lications. This  book  would  have  been 
of  substantial  help  and  we  almost  envy 
the  ambitious  young  boiler  makers  who 
come  to  have  such  valuable  help  within 
their  reach. 

The  book  is  for  sale  by  the  .\ldrich 
Publishing  Company,  Xew  York. 
Trice,  $5. 


The  Virginian  Mallet. 
.\  very  interesting  Bulletin  Xo.  1014 
has  just  been  issued  by  the  .\nierican 
Locomotive  Company,  30  Church 
street,  Xew  York,  giving  a  detailed  de- 
scription and  record  of  the  perform- 
ances of  the  most  powerful  locomotive 
in  the  world.  This  remarkable  loco- 
n^fptive  has  been  occasionally  referred 
to  in  our  pa.ges,  and  is  a  freight  loco- 
motive of  the  articulated  ciunpound 
tvpe.  havin.vr  a  tractive  power  of  11.^.000 
lbs.  anil  with  the  .\nierican  Locomo- 
tive t  ompany's  system  of  compound- 
ing the  tractive  power  can  be  increased 
t"  l.'.S.OOII  pounds.  Its  Continued  serv- 
ice on  the  severe  grades  of  the  Virgin- 
ian r;iilv\ay  has  dcmonstrateil  ilie  great 
l>owcr  .IS  well  as  the  ecinoniN  •>(  ibis 
type  of  locomotive  in  beavv  ireiL'bt 
•service.  Copies  of  the  bulletin  may  Ik- 
bad    on    applicatior. 


I'crfeci  Threads. 
The  Xatioiial  Machinery  Company. 
Tiffin,  (Jhio,  have  issued  an  elegant 
descriptive  catalogue  showing  details 
of  tools  used  in  producing  their  "Per- 
fect Threads,"  ami  which  were  ex- 
hibited at  the  .Master  Mechanics'  and 
Master  Car  Guilders'  Conventions  at 
.\tlantic  City.  The  enviable  reputation 
earned  by  the  company  is  the  result  of 
long  experience,  and  every  year  sees 
some  marked  improvement  over  f'revi- 
ous  years  in  their  tine  products.  Their 
triple  and  (|ua<lrnple  motor-driven  bolt 
cutters  are  among  their  more  recent 
products,  and  a  perusal  of  the  cata- 
logue, copies  of  which  may  be  had  on 
application,  will  show  the  details  of 
other  marked  improvements  in  their 
machines. 


Railway    Routes    in    Alaska. 

Part  II  of  the  Report  i>f  the  Alaska 
Railroad  Commi>sion.  which  was  trans- 
mitted to  the  Congress  last  February, 
has  just  been  issued  and  contains  nine- 
teen plates  of  maps  and  profiles  em- 
bracing the  proposed  railroad  exten- 
sions in  .Alaska.  The  report  is  a  most 
important  document,  and  with  the  ac- 
companying maps  presents  a  convinc- 
ing proof  of  the  amazing  possibilities 
of  the  future  of  .Alaska.  Copies  of  the 
documents  may  be  had  on  application 
to  the  Committee  on  Territories. 
Washington,   D.   C. 


Information    for    Exhibitors. 

The  I'anama-Paciiic  International 
l%.\position  Company  has  issueil  a 
bulletin  of  information  for  exhibitors, 
giving  a  brief  description  of  the  Ex- 
position, extracts  of  important  rules 
and  regulations,  and  an  analysis  of  the 
]dan  and  scope  of  the  exhibit  depart- 
ments. Copies  of  the  rules  and  regu- 
lations, classification  of  exhibits,  blank 
applications  for  space  and  other  in- 
formation for  the  guidance  of  exhib- 
itors  will   be   forwarded   on   retinest. 


The    Kennicott    Company. 

Mr.  Libert  Hubbard,  the  |...cnlar 
writer,  has  recently  made  a  vi^il  t" 
the  plant  of  the  Kennicott  i  c  ■tr.pain  at 
Chicago  Heights.  111.,  ami  ha^  written 
a  book  describing  in  a  vrrv  ntlractive 
way  tile  vvaler  softeninv;  pro.-(--es 
wliicb  has  been  brounhi  ii.  ,i  'iit;h  de- 
i;rrc  .>f  perfection  by  the  ciili  rpri-ing 
conipany.  and  has  met  with  much  pop- 
idar  apprcival  in  almost  every  country 
in  'be  world.  .\11  intere-ied  in  the  snb- 
ii  it  may  have  a  copy  •■!  tlie  bo..k  -ent 
'■■   tluin   on   application 
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Starrett  Tools. 
The  new  catalogue  No.  20,  issued  by 
the  L.  S.  Starrett  Company,  is  prob- 
ably the  most  complete  catalogue  of 
mechanics'  fine  tools  ever  printed. 
Year  by  year  the  Starrett  Company 
has  built  up  its  catalogue  until  this,  the 
twentieth  edition,  is  a  large  book  in 
itself.  It  contains  some  320  pages  of 
interesting  descriptions,  illustrations, 
and  prices  for  all  kinds  of  tools  for 
machinists,  carpenters,  draftsmen,  en- 
gineers, chauffeurs,  and  other  mechan- 
ics. In  addition  there  are  many  pages 
of  data  and  tables  such  as  metric  con- 
version tables,  decimal  equivalents, 
weight  computing  tables,  tapers  and 
angles,  wire  gage  tables,  etc.  The  ar- 
rangement of  the  catalogue  has  been 
somewhat  changed  from  that  of  No.  19, 
wliich  makes  it  easier  for  reference. 
There  have  been  several  important  ad- 
ditions of  tools  to  the  Starrett  line  as 
shown  in  the  new  catalogue,  and  copies 
will  be  forwarded  to  any  address  on 
application. 


Gold's  curtain  window  ventilator.  Gold's 
thermostatic  car  temperature  regulating 
system.  Gold's  simplex  ventilated  steam 
trap  No.  912,  and  Gold's  cut  and  valve 
No.  870.  These  devices  are  of  excep- 
tional merit,  and  the  illustrations  and 
descriptive  matter  fully  and  clearly  point 
out  their  applicability  to  the  best  modern 
railway  service. 


Modern  Railway  Working. 

.\  prospectus  of  an  important  work 
in  modern  railway  working  has  just 
been  issued  by  the  Gresham  Publishing 
Company,  11  Broadway,  New  York. 
The  work  is  published  in  eight  vol- 
umes, royal  octavo,  finely  bound  in 
cloth,  and  is  sold  in  complete  sets 
only.  It  is  a  practical  treatise,  by  en- 
gineering and  administrative  experts, 
under  the  editorship  of  Mr.  John  Ma- 
caulay.  The  work  deals  largely  with 
British  railroad  methods,  but  has  also 
valuable  data  referring  to  other  coun- 
tries. The  work  would  be  an  impor- 
tant   addition    to    any    railroad    library. 


Boring  Head. 

Marvin  &  Casler,  Canastota,  N.  Y., 
has  issued  a  handsome  catalogue  describ- 
ing and  illustrating  the  various  forms  and 
sizes  of  their  new  Offset  Boring  head, 
which  is  rapidly  coming  into  popular 
favor.  .\s  is  well  known,  the  milling 
machine  is  vastly  superior  to  the  lathe  for 
boring  holes  in  jigs  and  irregular-shaped 
machine  parts,  but  in  the  absence  of  tool- 
holders  these  offset  boring  heads  meet 
all  the  imaginable  requirements  with  ad- 
ditinnal  advantages  that  are  apparent  at 
a  glance.  Tlie  ready  adaptability  of  the 
cutters  to  be  set  at  any  desired  point 
throughout  the  length  nf  the  bar  has  not 
hitherto  been  approached  by  any  other 
boring  bar.  The  catalogue  furnishes  full 
details,  and  copies  may  be  had  on  appli- 
cation. 


Electric  Headlights. 

Tlie  ryle-National  Electric  Headlight 
Company  have  issued  an  educational 
pamphlet  on  the  subject  of  the  Electric 
Headlights.  Full  instructions  are  given 
for  applying  the  ecuiipmcnt  and,  after  a 
perusal  of  the  little  book  one  knows  all 
that  is  necessary  to  know  in  regard  to  the 
construction,  application  and  proper  foc- 
using of  the  electric  headlight,  .'\ttached 
to  the  booklet  is  a  chart  showing  all  the 
parts  of  the  electric  headlight  naniccl  and 
numbered.  Copies  of  tliis  interesting 
work  may  be  had  frion  the  company's 
general  offices,  Karpen  building,  Chi- 
cago, III. 


Gold's   Circulars. 

The  Gold  Car  Heating  and  Lighung 
Company  has  issued  new  circulars  show- 
ing the  latest  improvements,  including 
GoUl's  wedge  lock  steam  coupler,  compar- 
ative diagram  showing  the  action  of  the 
Gold  steam  ciupler's  oscillating  gasket 
and      the     non-dscillating     gasket ;      also 


Carborundum. 

Mr.  F.  \V.  Haskell  has  presented  the 
story  of  Carborundum  in  a  unique,  il- 
lustrated booklet,  that  is  of  real  interest, 
as  it  presents  in  a  concise,  graphic  way 
the  romance  of  the  great  modern  abras- 
ive. Those  who  think  that  they  are  fa- 
miliar with  the  methods  used  in  produc- 
ing Carborundum  will  rub  up  against 
something  wlien  they  read  Mr.  Haskell's 
booklet.  It  may  be  had  for  the  asking 
from  tlic  Carborundum  Company's  gen- 
eral offices.  Niagara  Falls.  N.  Y. 


Reamers  and  Sockets. 

The  Cleveland  Twist  Drill  Company 
has  issued  a  four-i>age  folder,  a  kind  of 
supplement  to  the  company's  elegant  cata- 
logue. The  folder  deals  with  the  Peer- 
less high-speed  reamers,  which,  as  has 
been  proved,  eiUirely  eliminates  breakage, 
and  has  the  quality  of  expansion  which 
greatly  prolongs  the  life  of  the  tool.  The 
double  tang  sockets  arc?  also  described, 
which  in  point  of  f^rip  leave  nothing  bet- 
ter to  be  desired.  In  addition  to  these 
devices  the  Paradox  adjustable  reamers 
are  shown.  These  reamers  are  fast  grow- 
ing in  favor  and  are  not  only  adjustable 
but  are  great  savers,  as  they  outlive  eight 
or  ten  solid  reamers  before  the  first  set 
of  blades  is  worn  out.  Tlinse  who  de- 
sire full  details  shouM  send  for  copies 
of  catalogues  "No.  3Ci."  Price  List 
"F-IS"  and  "Catalogue  No.  .33."  to  the 
company's   office,   Cleveliud.   Ohio. 


PHOTOGRAPHS 
OF  LOCOMOTIVES 

in  4  X  5  and  8  x  10  size 

Prices,  Unmounted,  10c.  and  35c 
Mounted,      15c.    "    50c. 

Send    for    List. 

HUGH  G.  BOUTELL 

1724  Lamont  St.      WASHINGTON,  D.  C. 


Nichols  Transfer  Tables 
Turntable  Tractors 

GEO.  P.  NICHOLS  &  BRO. 

1090  Old  Colony  Bldg.  CHICAGO 


The 

Continental  Hotel 

Chestniit  Street  Comer  of  Nhith. 

PHILADELPHIA 

Remodeled  Refurnished, 
400  Rooms. 
200  With  Bath. 

Rates  $1.50  to  $5.00 
European  Plan. 

The  Best  Cafe  in  the  City. 

Frank  Kimble. 
Manager. 


Fanaticism  mnsists   ii 
i-ffort  when  you  have  f. 


(•d.)uliling  your 
.tten  vour  aim. 


CONGER'S 
AIR  BRAKE  CATECHISM 
ANDINSTRUCTIONBOOK 

i24lh  Edition     270  pagei) 

Very    Latest    on    Construction    and    Opera- 
tion of  Westinghouse  and  N.  Y.  Brakes. 

Contains     Examination     Question    for    En- 
Binemcn   and   Trainmen. 

PRICE    ONE    DOLLAR 

ANGUS  SWCIAIR  CO.,  114  likcrtySt..  New  Yorii 


RH^SXiveEiKineerins 

A  Practical  Journal  of  Motive  Power,  Rolling  Stock  and  Appliances 


Vol  XXVI. 


lU  Liberty  Street.  New  Y«rk.  Octolxr.  I9U. 


No.  It 


Lloyd  Seamless  Steel  Tube  Mill 


Among  the  more  recent  iiiventiuns  that 
seem  to  bid  fair  to  come  into  popular 
favor  the  Lloyd  Seamless  Steel  Tube 
Mill  is  of  particular  interest.  A  number 
of  representatives  of  seamless  tube  manu- 
facturers inspected  the  new  invention  in 
operation  in  Detroit,  Mich.,  last  month, 
and  the  reports  made  by  them  are  all  of 
the   most   gratifying   kind.     '1  he    inaihin.- 


I  tily  3  feet  by  20  feet  of  Hour  space.  A 
doul)le  machine,  producing  two  tubes  at 
once,  can  be  operated  by  two  men.  The 
hot  or  cold  rolled  steel  is  fed  into  the 
machine  at  one  end,  as  shown  in  the  ac- 
companying illustrations,  and  the  finished 
tubing  comes  out  at  the  other  end.  Ev- 
ery step  is  automatic  and  radically  dif- 
ferent from  anything  now  used — forming. 


tube  into  the  desired  length.  Present 
production  methods  incur  waste  of  as 
high  as  30  per  cent,  in  some  processes. 
The  thinner  the  tube,  the  cheaper.  This 
reverses  the  present  best  basis,  which  is 
based  on  the  greater  amount  of  labor  re- 
(juired  to  draw  the  tubes  to  finer  sizes. 
.\s  the  size  oi  the  autnmatically  ma- 
chined tulie  is  detcrniiiu-d  b\   a  -iiiiple  ad- 


practically  eliminates  a  large  number  of 
distinctive  operations  in  the  production 
of  tubes,  and  combines  all  in  one  contin- 
uous operation  without  waste.  If  it 
proves  successful  as  it  promises  to  do,  it 
will  revolutionize  the  industry,  in  which 
there  is  now'invested  several  hundred  mil- 
lions in  manufacturing  plants. 

The  machine  is  so  compact  it  occupies 


welding,  straightening,  sizing,  polishing, 
drawing  and  even  cutting  being  per- 
formed by  the  machine  without  deterring 
the  forward  progress  of  the  steel.  1  he 
machine  turns  out  the  finished,  polished 
tube  at  a  rate  of  4,000  feet  a  day  in  any 
size,   weight,   form   or  length   desired. 

The  only  waste  in  the  entire  operation 
is   1/16  of  an   inch  in  the  cutting  of  the 


ji'.stnunt  of  the  machine,  the  nLiterial 
used  alone  regulates  the  cost.  l"iiiform- 
ity  of  thickness,  molecular  tension,  and 
resistance  are  assured,  a  variation  of 
only  .001  to  .0005  inch  in  thickness  was 
recorded  by  the  micrometer  in  testing 
the  tubes  made  by  the  machine  while 
■nider  inspection  of  experts. 
By  ready  adjustment,  any  desired  shape 
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of  tube  is  m;ulc ;  standard  forms  as  oval, 
round,  square,  liexagon.  etc.,  and  irreg- 
ular sliapes,  such  as  grooved  round  tubes 
for  automobile  wind-shields,  etc.  No  ad- 
ditional expense  is  incurred  in  the  pro- 
duction of  the  irregular  shape ;  no  more" 
time  is  required  for  its  production,  and 
no  special  tr.iining  in  tube  pruduction  is 
required  in  running  a  double  machine. 
Tubing  from  1  to  7  iiuiies  in  diameter 
can  be  turned  out  by  ilic  standard  ma- 
chine by  making  adjustments,  and  e.\tra 
large  tubing  can  be  produced  l)y  building 
a   special   machine. 

It  may  also  be  nott-d  tliat  tlie  nutliod 
of  threa<ling  the  iintnnialic  tubing  con- 
verts the  weakest  |i. ■mi  •■{  iircsiTit  tubing 


In  tlie  process  of  manufacturing  the 
tubes  the  tlat  metal  .strip  is  drawn  through 
a  series  ef  smalL  rollers  to  form  it  into 
the  tube  shape  "tvitli  a  mandrel  of  peculiar 
.construction  on  the  inside.  The  tube 
emerges  from  these  rollers  to  all  appear- 
ances a  seamless  tulie,  the  edges  being 
even  and  tight.  It  then  passes  a  device 
that  liolds  the  tulie  into  position  to  be 
weUled.  the  edges  of  the  metal  being 
mellei.l  liy  the  use  of  gases.  A  small  thin 
burr  shiiws  where  the  metal  llowed  to- 
gether. 'I'liis  is  removed  witli  a  knife 
and  the  tube  is  smuolhed  with  a  small 
emery  wheel.  It  now  passes  into  a  large 
[lowerful  vice  with  half-round  Jaws,  con- 
tinrall>     traveling   and    gripping    about    2 


Lloyd  has  done.  All  1  hope  is  that  no 
one  concern  will  ever  obtain  control  of 
it.  If  the  inventor  carries  out  the  plan 
on  which  he  proposes  to  operate,  namely, 
to  license  everybody  who-  wants  it,  pres- 
ent prices  of  tubing  will  be  cut  in  half. 
It  will'  do  for  the  tube  industry  what  the 
cotton  gin  did  for  cotton  and  the  reaper 
for  agriculture.  The  saving  in  waste 
aUme  will  mean  a  saving  of  millions  a 
vear  to  the  tube  industrv." 


Smoke  Jacks. 

At  a  recent  stall  meeting  of  the  Erie 
Mechanical  Department  a  report  was 
made    on    Sm^ikc     Tacks,    which    showed 


IJ.OVI)    SK.XML 


ilKKi.  Trj;i;   Mill,, 


^i.ri:.^  emi;ni;im;  i  i-imm  mill 


into  the  strongest  imint  of  that  produced 
by  the  new  inveiuion.  Instead  of  cutting 
threads  into  the  ends  of  this  tubing,  the 
threading  is  built  onto  tlie  ends  of  the 
new  tubing,  tluis  increasing  its  capacity 
to  withstand  pressure.  In  this  connec- 
tion, while  a  10-gauge,  3;{.-pound  pipe  is 
tested  at  a  water  pressure  of  600  pounds, 
the  20-gauge  is  tested  at  3,000  pounds 
water  pressure.  Mr,  Lloyd  asserts  that 
his  lighter  tubing  will  stand  greater  pres- 
sure than  the  heavier  grades  now  used. 
The  machine  as  demonstrated  saves  about 
90  per  cent,  in  labor  in  the  production,  and 
reduces  the  total  cost  of  prfjduction  by 
about   50  per  cent. 


feet  of  the  tulic  stock.  This  vice  is  as 
liowerful  as  the  ordinary  draw  bench  and 
is  virtually  an  automatic  l)ench  in  itself. 
When  it  emerges  from  the  vice,  it  is  sized 
and  polished  l)y  cold  rolling  with  water. 
It  then  passes  through  a  straightening 
device,  without  interfering  with  forward 
movement,  is  cut  olT  and  dropped  into  a 
leceptade  on  the  flr.or.  In  appearance 
the  lul)e  appears  to  be  nickel-plated,  so 
smooth  and  bright  is  the  polish. 

One  of  the  prominent  tulie  manufac- 
turers who  had  seen  this  process  in  oper- 
ation said:  ".Ml  the  improvements  in  the 
history  of  lube  making  are  only  a  trifle 
compared  to  the  vast  importance  of  what 


that  Lohmaiinized  smoke  jacks  arc  the 
most  durable  of  anything  that  has  ever 
been  tried.  -V  roundhouse  smoke  jack 
has  always  been  a  very  troublesome  ar- 
ticle to  maintain,  the  acid  from  the 
smoke  corroding  the  metal  very  rapidly. 
Renewing  smoke  jacks  is  a  very 
troublesome  operation  and  we  feel  cer- 
tain that  the  use  of  Lohmannized  metal 
ui  the  construction  of  these  jacks  will 
soon  become  a  regular  practice.  Peo- 
ple who  wish  to  adopt  this  improve- 
ment and  wish  to  secure  the  metal 
should  apply  to  J.  H.  Maddy,  Loh- 
mann  Company,  50  Church  street.  New 
York. 
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Young's  Steam-Engine  Valve  Gear 


A  patent  has  just  been  graiUid  to  Mr. 
Otis  VV.  Young,  Schenectady.  New  Y'ork, 
regarding  an  improvement  in  steam  en- 
gine  valve  gear.     The  gearing   is  of  the 


nal   sluts  cut   in   them,   and   are   c.iiiseii  tu 

Kri|>   the  shafts   by    clamping    bolts   until 

the    key  way   is   properly   located,    when 

thev  are  secured  on  the   shafts   bv   kevs. 


-IDi;  \  IKW    VOUXC'S  STE.\M-ENGI.VE  V.\LVE  GEAR. 


radial  type,  simple  in  construction,  with 
few  working  parts,  the  motion  being  de- 
rived wholly  from  the  movements  of  the 
engine  pistons,  thereby  avoiding  the  dis- 
tortions due  to  the  slip  of  driving  boxes, 
wear  of  journal  brasses  and  settling  of 
the  engine  upon  its  springs. 

In  the  accompanying  drawings.  I'i.t;.  1 
is  a  side  view,  in  elevation,  of  the  valve 
gear  as  arranged  for  the  operation  of  in- 
side admission  valves  on  a  locomotive  en- 
gine ;  Fig.  2,  a  similar  view  of  a  portior 
of  the  same,  as  applied  for  the  operation 
of  outside  admission  valves ;  Fig.  3,  a 
plan  or  top  view ;  Fig.  4,  an  end  view ; 
Fig.  5,  a  side  view  of  the  lower  arm  of 
the  reverse  shaft,  detached;  and  Fig.  6  a 
partial  longitudinal  section  through  a 
radius  bar. 

The  movable  members  of  the  valve  gear 
are  mounted  upon  and  carried  by  a  sup- 
port which  is  in  the  form  of  a  cross  tie 
or  brace,  bolted  to  the  locomotive  frames 
and  projecting  outwardly,  a  support  be- 
ing provided  at  its  outer  ends,  with  bear- 
ings in  which  are  journaled  two  parallel 
rock  shafts.  located  about  eight  inches 
apart,  .^n  operating  combination  lever  is 
fixed  upon  one  end  of  one  of  the  rock 
shafts,  and  a  segmental  .slotted  reversing 
and  cut-ofif  varying  link  is  fixed  upon  the 
opposite  end. of  the  shaft.  A  similar  op- 
erating combination  lever  is  fixed  upon 
the  end  of  the  other  shaft  which  adjoins 
the  link,  and  a  link  is  fixed  upon  the  end 
of  the  shaft  which  adjoins  the  comtiina- 
tion  lever. 

The  combination  levers  have  longitudi- 


The 


lower  ends  of  the  combination  levers 
are  coupled  by  links  to  the  crossheads  of 
the  locomotive.  The  combination  levers 
are  coupled  by  lap  and  lead  rods  to  float- 

-riG.3.- 


tiiL-  slims  ul  the  valves.  1  lie  rclati\e  dis- 
position of  the  lap  and  lead  levers,  radius 
liars  and  floating  levers  differ  according 
as  inside  or  outside  admission  distribu- 
tion valves  arc  to  be  actuated. 

The  upper  arm  of  the  reverse  shaft  is 
cvupled  by  a  link  to  the  upper  arm  of  a 
bell  crank  lifting  lever,  which  is  journ- 
aled on  a  hub  fixed  to  the  link  and  rock 
shaft,  and  the  lower  arm  of  the  bell  crank 
lever  is  coupled,  pivotally,  to  a  block 
fitted  to  slide  in  a  straight  slot  formed  in 
(lie  radius  bar. 

By  connecting  the  radius  bars  with  the 
reverse  shaft  on  opposite  sides  of  its 
axial  line,  the  radius  bars  arc  caused  to 
work  adjacent  to  opposite  ends  of  the 
links  on  opposite  sides  of  the  locomotive, 
so  that  when  the  right  hand  radius  bar  is 
at  or  near  the  top  of  the  slot  of  the  right 
hand  link,  the  connection  of  the  left  hand 
radius  bar  is  correspondingly  at  or  near 
the  bottom  of  the  slot  of  the  left  hand 
link.  One  motion  consequently  balances 
the  other,  and  the  reverse  lever  is  han- 
dled with  perfect  ease,  without  the  use 
of  any  counterbalance  spring. 

Errors  on  account  of  the  angularity  of 
the  main  rod  are  entirely  avoided.  The 
gear  is  easily  adjusted  and  remains  per- 
fectly square  at  every  point.  The  leading 
characteristic  feature  of  the  invention 
consists  in  mounting  a  lap  and  lead  lever, 
a  link,  and  a  reversing  arm.  upon  a  rock 


rL.\X  VIEW  VOfNflS  STE.VM  ENGINE  V.Vt.VE  GEAR. 


iiig  levers,  which  are  in  turn  coupled  to 
crossheads.  which  work  on  guides  fixed 
to  brackets  projecting  from  the  valve 
charts,   the   crossheads   being   secured   to 


shaft  which  constitutes  a  common  ful- 
crum for  these  movable  members.  The 
construction  is  claimed  to  be  of  substan- 
tial practical  advantage,  both  in  the  matter 
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if  siniplitication  ami  in  insuring  rcgnlar- 
ity  of  valve  events,  by  automatically  in- 
suring iiniform  valve  movement  in  all 
cases,  tor  the  reason  that  it  entirely  elim- 
inates liability  to  error  in  properly  lo- 
cating the  reverse  shaft,  which  is  one 
i.f  the  most  serious  smirces  of  difficulty 
in  the  adjustment  of  the  Walschaerts 
valve   gear. 


River  at  South  Chicago  is  the  largest 
single-leaf  bascidc  bridge  in  the  world. 
The  total  length  of  span  is  235  feet,  the 
weight  of  the  steel  work  is  1,300  tons, 
and  the  counter-weight  2.000  tons.  This 
whole  mass  is  moved  in'  the  remarkably 
short  space  of  IJi  minutes,  control  being 
cfTected  from  the  operator's  cabin  in  pre- 
ciselv   the    same   way    as   a   street   car    is 


KM)  \  iiA\    ^•()^^■li■s  .-^te.vm-e.xgixe  \  .\i.\  ic  ce.m;. 


Machinery      Exhibits      Panama-Pacific 
Exposition. 

Progress  is  being  made  in  the  con- 
struction of  the  main  exhiliit  buildings  at 
the  Panama-Pacific  International  l-'xpo- 
sition  at  San  Francisco.  The  first  of  the 
buildings  is  now  completed  and  five  oth- 
er structures  are  under  way.  There  will 
be  fourteen  main  e.xliibit  Iniildings  all 
told,  and  contracts  will  lie  let  for  the  re- 
mainder, to  liriiig  all  to  completion  by 
July.  1014.  Work  on  the  Machinery 
l-.nilding.  the  largest  of  the  exhibit  group, 
was  begun  early  in  the  year  and  the 
framing  of  tlie  main  portimi  of  the 
structure   is   partly    completed. 

Early  applications  fr.r  space  in  the  ma- 
chinery exhibit.  f(jr  which  there  is  to  be 
no  charge,  are  especially  welcomed  l>y 
the  Panama- Pacific  management.  The 
Machinery  building  will  have  nearly 
tight  acres  oi  floor  siiace. 

Copies  of  the  rules  and  reg\dations. 
diicnments  as  to  the  classilication  of  ex- 
hiliits,  blank  aiipliraiions  for  si)ace  and 
other  inform.-itioii  jneiiared  for  the 
guidance  of  exhibit<.T■^  will  be  promptly 
frirwarded  on  reijnc^t  to  the  Panama- 
Pacific    Exposition    C  inipany,    San    b'ran- 


The     Largest     Single      L»af      Baxu'.e 
Bridge   in   the   World. 

The   briclge   recently   ...midcieil    for   tiie 
V.     K-    O      Rpilrnnil     acr  iss    tb.-    Calumet 


liandled  and  with  no  m.>re  trouble.  The 
bridge  was  built  in  the  open  position, 
that  is.  the  leaf  was  vertical,  and  traffic 
was  maintained  ■  lU  the  old  structure 
while  the  new  wa^  in  iirocess  of  con- 
struction. .After  the  entire  structure  had 
been  completed  in  this  position,  it  was 
lowered  in  place  and  was  then  found  to 
be  less  than  \s  in,  out  of  alignment.  The 
bridge  is  of  the  heel  trunnion  type.  In 
this  type,  the  leaf  and  the  counter- 
weight are  separately  mounted  and  are 
connected  by  .i  link  forming  part  of  a 
parallel  link  mechanism,  the  resultant  ac- 
ti'in  of  the  parts  being  that  the  center  of 
gravity  of  tlie  entire  structure,  that  is. 
the  leaf  and  cnntrr-wcight.  moves 
neither  \crlicall.\  nor  b. ui/ontally.  There- 
fore, the  Miily  effort  rei|uired  to  operate 
the  structure  is  that  necessary  to  over- 
come friction  and  wind  resistance.  Fur- 
thermore, the  reactions  on  the  piers  are 
vertical  and  constant  throughout  the  en- 
tire operation  of  ibr  bridge,  and  the  size 
of  the  jiiers  is  mm  b  Mualler  than  ha^ 
heretofore  been  possible  in  bascule  con- 
struction. While  the  bridge  is  normally 
operated  by  electricity,  a  gasoline  engine 
drive  is  provided  for  emergency  operation. 

Engineering     Rivals     of     the     Pana— la 
Canal. 

The  excavation  of  the  Panama  canal 
has  been  such  a  stuiiendous  engineering 
enternrise   that   manv   people   believe   th.at 


it  is  the  greatest  undertaking  ever  achieved 
by  the  people  of  the  United  States,  which 
is  a  mistake.  The  construction  of  many 
of  our  railways  has  entailed  more  labor 
than  the  digging  of  the  Panama  canal, 
and  there  are  still  several  engineering 
enterprises  lately  finished  and  others  go- 
ing on  that  are  good  rivals  of  the  canal 
that  will  join  the  waters  of  the  .Atlantic 
and  Pacific.  For  one  thing,  the  work 
going  on  on  the  Erie  Railroad  for  the 
liurpose  of  reducing  grades,  straightening 
)..ut  curves  and  double  tracking,  equals  in 
magnitude  the  cutting  through  of  the 
I'anama  canal. 

.Among  other  great  undertakings  that 
rival  the  Panama  canal  are  the  great 
power  dam  at  Keokuk;  the  Erie  or  barge 
canal;  the  Cape  Cod  canal;  links  in  the 
mtercoastal  chain ;  the  dam  at  Minne- 
apolis;  and,  not  among  the  least,  the 
canal  that  is  to  unite  Lake  Washington 
with  Puget  sound,  thus  giving  Seattle 
twentv  miles  of  wdiarfage  room  where 
It  lla^  'inly  fi'ur  miles  now,  have  all  been 
steadily  prosecuted.  Lake  Washington 
has  been  for  years  one  of  Seattle's  most 
charming  resorts.  It  is  a  splendid  body 
of  water  about  twenty  miles  in  length, 
lying  close  to  the  cit\'.  To  connect  it  with 
Puget  sound  it  is  necessary  to  construct 
a  canal  of  about  eight  miles  in  length, 
and  this  waterway,  as  now  planned,  will 
be  of  sufficient  capacity  to  admit  the 
largest  vessels  plying  the  Pacific.  Of  ex- 
isting locks,  that  of  this  canal  will  be  next 
in  size,  it  is  claimed,  to  those  of  Panama. 
It  will  have  a  length  of  S50  feet,  a  width 
of  ,s:0  feet,  and  a  depth  of  54  feet. 


Longest    Straight    Railroad. 

The  longest  stretch  of  railroad  in  the 
world  without  a  curve  is  in  New  Zealand, 
where  there  is  a  distance  of  136  miles  in 
a  perfectly  >traight  line.  This  fact  is 
lemarkable,  wdien  it  is  taken  into  con- 
sideration that  Xew  Zealand  is  one  of 
the  most  difficult  countries  in  the  world 
for  railway  construction,  as  it  is  very 
mountainous,  necessitating  sharp  curves 
and    vcrv    heavv   grades. 


Extending  the  Intercolonial. 
Work  was  begun  on  the  construction 
of  the  St.  John  Valley  Railroad  lietween 
St.  John  and  Grand  Falls,  a  distance  of 
_'1S  miles,  .\lthough  weather  conditions 
were  very  unf.ivorable.  material  progress 
was  made.  Over  2.000  men  were  em- 
ployed and  $1,500,000  was  expended.  The 
contracts  call  for  the  completion  of  the 
principal  part  of  the  road.^  between  Ccn- 
terville  and  Gagetown.  in  Xcivember, 
I'd.l  The  total  cost  of  the  road  will  be 
about  $10.n00,(l(K).  and  it  will  lie  taken 
over  and  oper.ited  by  the  Dominion  gov- 
ernment as  p.irt  of  the  Inieirolonial 
Svstem. 
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General  Correspondence 


Mr.     George     Westinghouse     on     Fast 
Trains. 

Editor  : 

I  have  read  with  very  great  interest 
the  views  of  Mr.  George  Westinghouse 
as  expressed  in  your  issue  for  Septem- 
ber, page  338,  and  with  which  I  entirely 
agree. 

It  will  be  remembered  that  about 
twenty-five  years  ago  the  "Railway  Speed 
Graze"  began  in  England.  Competing 
companies  reduced  the  time,  first  on  one 
line  and  then  on  the  other,  until  the  run- 
ning speed  became  highly  dangerous,  and 
passengers  began  to  refuse  to  ride  in  the 
racing  trains.  The  "speed  craze"  in  Eng- 
land has  passed  away  and  the  general 
public  now  thinks  more  of  safety  and  a 
punctual   train   service. 

In  a  journey  of  300  nr  400  miles. 
what  possible  advantage  can  it  lie  tn 
a  passenger  to  know  tliat  he  has  ar- 
rived say  30  minutes  earlier  than  the  old 
timing? 

To  save  this  30  minutes,  excessive 
speed  of  perhaps  80  to  90  miles  an  hour 
has  been  run  on  some  parts  of  the  road. 
A  large  quantity  of  extra  coal  has  been 
used  and  the  wear  and  tear  of  both  en- 
gine, cars  and  track  has  lieen  consider 
ably  increased. 

Railway  travelling  would  be  far  safer 
and  the  trains  would  keep  more  "closely 
on  time"  if  the  speeds  were  not  more 
than  60  miles  an  hour.  Tw'enty  years  ag'< 
I  travelled  on  the  locomotives  of  sonic- 
of  the  fastest  express  trains  in  America. 
and  have  in  my  note-book  records  of 
some  wonderful  locomotive  work,  Ijut 
still,  I  am  of  opinion  that  the  cost  of 
working  trains  at  excessive  speeds  seri- 
ously reduces  the  dividends  which  are 
paid  to  the  railroad  shareholders,  and 
this  is  especially  the  case  when  a  serious 
accident  results  from  high  speed.  There- 
fore, I  am  of  opinion  that  "Sixty  miles 
an  hour  is  plenty."  and  that  those  per- 
.sons  who  wish  to  go  faster  better  go  in 
a  "flying  machine  '  and  not  on  a  railroad 
track.  Clement  E.  Strf.ttox, 

Member    Society    of    Engineers. 

Lciccslcr,  England. 


Reaping  the  Whirlwind. 
[■'.ditor  : 

.\  fierce  editorial  in  the  Scientific 
.■Imerican  of  September  13,  regarding  the 
frightful  disasters  on  the  New  Haven 
Railroad,  attributes  the  cause  to  the 
policy  under  which  the  great  system  has 


:  ctn  CMnir(..lli.il  duriny  llie  jiasl  decade. 
;ind  under  nine  separate  clauses  points 
out  the  defects  that  have  brought  about 
the  scries  of  disasters. 

There  is  some,  but  not  much,  truth  in 
the  article.  It  has  been  said  that  even 
tile  fool  is  wise  after  the  event.  This  is 
not  always  the  case.  Glimmerings  of 
truth  come  from  bitter  experience.  l)ut 
not  the  whole  truth.  If  this  were  not 
so,  surely  tlie  New  Haven  managers 
would  be  wise  men,  and  we  would  hear 
of  no  more  disasters,  but  that  tliere  will 
be  more  disasters  in  the  future  is  pain- 
fully evident  to  every  railroad  man  fa- 
miliar with  the  real  causes  that  have  led 
to  such  a  sad  series  of  calamitous  oc- 
currences. 

In  the  article  referred  to  the  lack  of 
improvements  is  the  burden  of  the  sad 
song.  Ii  is  said  that  the  road  has  in  U'l 
way  kept  pace  with  the  march  of  mod- 
t  rii  i)rogress.  This  is  a  gross  error.  The 
New    Haven  has  kept  pace  with  the  times 

but  only  in  spots.  There  would  have 
1  ecu  much  less  disaster  if  there  had  been 
less  im])rovenients.  There  w-ere  no  such 
disasters  in  the  records  of  the  last  cen- 
tury, when  the  locomotives  were  smaller 
and  the  trains  lighter,  and  the  air  brake 
luiKnown.  .\s  the  population  grew  dens- 
er and  the  trafiic  heavier,  and  as  the  loco- 
motives w'ore  out  and  their  places  were 
taken  by  heavier  and  better  locomotives, 
the  railroad  remained  about  as  it  was, 
.•ind  the  result  of  this  incongruity  in  im- 
provements could  not  be  other  than  dis- 
astrous. 

It  may  be  said  further  that  such  im- 
provements as  have  been  made  on  the 
Xew  Haven  began  at  the  wrong  end.  The 
motive  power  should  not  have  been  in- 
creased in  weight  and  power  until  the 
maintenance  of  way  department  had  ad- 
vanced improvements  in  the  roadway  and 
■ippliances.  In  a  country  like  that  be- 
tween Xew-  York  and  Bo.slon.  with  a 
never  ending  chain  of  towns  expanding 
H'lo  cities,  there  should  now  have  lieen 
at  least  a  continued  four-track  railroad 
equipiied  with  every  known  safety  de 
vice.  It  would  have  meant  a  large  out- 
lay, but  other  roads  have  met  the  demand 
in  districts  less  favored,  and  with  re- 
'vMs  alike  gratifying  to  the  promoters 
and  the  public.  As  it  is.  we  see  the 
humiliating  spectacle  of  a  great  thor- 
ough I'are  becoming  a  standing  menace  to 
human  life,  a  decayed  monimunt  to  the 
infamy  of  greed  gone  mad.  \\'e  see 
clubs  formed  in  some  districts  along  the 
roa<l  where  a  number  of  people  have  car.< 
of  their  own   so  constructed  a«  likely  to 


M.>lain  a  coil|..]on  wuliout  tin  d.-iiiKtr  ot 
immediate  collapse,  and  thus  a  certain 
iu;mber  of  people  of  means  may  travel 
abroad  armor-clad.  This  could  hardly 
I'c  called  a  pleasure  excursion  car,  but 
rather  a  safety-first  car.  That  haste  will 
be  made  to  remedy  the  sorry  spectacle 
is  evident,  but  it  will  take  time,  and,  as 
.-.Iready  stated,  more  disasters  may  be 
looked  for.  W.  Richardson, 

.W;,-  Haven,  Conn. 


What  Has  Come  Over  the  Corrugated 

Flue? 
Ei>itok  : 

.-\t  a  meeting  of  the  .Master  .Mechanics' 
.•\ssociation  scjme  years  ago,  a  leading 
superintendent  of  motive  power  spoke  in 
a  highly  eulogistic  manner  regarding  the 
results  obtained  by  the  use  of  corrugated 
flues  for  locomotive  boilers.  He  said  that 
it  had  been  found  by  practical  tests 
when  engines  were  equipped  with  corru- 
gated flues  that  the  mileage  for  fuel  con- 
sumption of  such  flues  was  double  that 
made  by  engines  equipped  by  ordinary 
flues.  Another  advantage  of  the  corru- 
gated flue  was  that  it  materially  reduced 
spark   throwing. 

These  would  seem  to  he  very  impor- 
tant savings  attributed  to  the  corru- 
gated flue  and  it  seems  that  all  railroad 
companies  would  tumble  over  each  other 
in  the  rush  to  secure  corrugated  flues 
I'or  their  engines.  1  have  looked  over 
locomotive  specifications  to  find  corru- 
gated flues  ai)plied.  but  in  vain.  Was  the 
corrugated  flue  that  was  so  cordially 
praised  a  deception?  Can  you  or  any  of 
your  readers  answer  this  question  of  an 
.\nNious  Inquirer?  A.  Millek 

Elkhart.   Ind. 

Smokeless  Firing— Does  It  Save  Coal' 
ImmTi  R  : 

.\  subject  which  you  and  your  Cor- 
respondents seem  ncvei  to  be  tired  of 
ventilating  is  smoke  prevention,  and  \ou 
write  as  if  the  elimination  of  smoke  from 
a  locomotive  fircl>ox  is  as  easy  as  falliug 
off  a  1'  s.  and  that  smokeless  firing  means 
immense  saving  in  the  amount  of  c^ial 
needed  to  keep  her  hot.  otherwise  to 
maintain  the  required  pressure  of  stfum. 

It  has  been  my  good  fortitne  to  W'  rk 
in  laboratories  where  test?  of  coal  « .  re 
frequently  made,  and  the  highest  number 
of  beat  units  produced  from  a  given 
weight  of  coal  were  obtained  when  the 
admission  of  air  was  exactly  right  to 
prodi-ce  carbon  dioxide,  the  hottest  prod- 
•■•ct   '  f   co?iilf'ti'~n.     !n   cases  where  the 
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air  ailmissiijn  was  restricted,  carbon 
nn.iioxiclf  resulted,  which  is  deticient  in 
heat,  and  when  too  mucli  air  was  admit- 
ted tlierc  was  waste  from  reduction  of 
temperature.  So  the  experimenters  who 
were  promoting  combustion  on  a  sinall 
scale  were  constantly  in  danger  of  pro- 
ducing waste  of  heat  from  ilelicicncy  "f 
oxygen  or  a  superabundance.  They  were 
constantly  drifting  upon  Scylla  on  the 
one  hand  or  on  Charylidis  on  tlic  other. 
Now,  when  there  is  so  much  diftictdty 
in  regulating  a  sinall  laboratory  furnace 
to  maintain  perfect  combustion  of  fuel, 
how  can  it  l)e  expected  that  the  proper 
mixture  of  air  which  produces  smokeless 
firing  can  be  maintained  with  a  locomo- 
tive furnace?  We  are  told  that  absence 
of  smoke  means  economical  use  of  fuel, 
but  I  doubt  it.  On  a  certain  railway 
where  iiremiums  were  given  for  fuel  ^.iv- 
ing.  uiost  of  the  locomotives  were  pro- 
vided with  openings  for  admitting  .-lir 
aliove  the  fire.  It  was  a  regular  lialiit 
with  the  enginemen  to  close  up  these 
openings.  Iiecause  cutting  off  the  suppl\ 
of  superfluous  air  resulted  in  saving  coal. 
although  more  or  less  smoke  was  pro- 
duced. These  enginemen  were  not  theor- 
ists, but  they  understood  the  condition 
tliat  woidd  maintain  steam  pressure  with 
the   smallest  expenditure   of  coal. 

.\RTHrR     Sl.M.MS. 

I'hiladrlthii},  Pa^ 


a  set  of  the  pilot ograplts  to  tlieni  at 
cost,  which  may  be  had  on  apjdication. 
Should  you  I'lnd  room  to  reproduce  one 
of  the  pbotograplts.  perhaps  the  copy 
of  the  Grand  Trunk  Pacific  type  in  the 
collection  might  ^uii  as  a  sample.  Your 
illustr.ations  couiinuc  to  be  excellent, 
whije    the    reading    matter    of    Railway 


preservation  .if  the  famous  cdd  locomo- 
tive and  coaches  redounds  greatly  to  the 
credit  of  the  railroad  comp.-my  for  the 
excellent  care  of  what  are  now  historic 
relics  of  early  steam  railroad  trans])orta- 
tion. 

!    recall    seeing   the   autographs    of    the 
original  passengers  on  a  wood  cut,  show- 


;ka.\ii   jkuxk  locomotive  oI'   p.\iii-"il  type. 


and  Locomotive  Engineering  combines 
all  of  the  best  features  possible  in  an 
educational  and  trade  journal. 

I'.iiw.MMi   L.   Greene. 
Soulh     I'arii.     Mdiiu- 


ing  the  De  Witt  Clinton  and  the  three 
coaches  on  their  initial  trip  over  the  Mo- 
Iiawk  &:  Hudson  Railroad  in  1831.  The 
picture  was  e.xliibited  in  the  nuiseiun  at 
New  Orleans,  La. 

Enclosed  is  a  photograph  of  the  exhibit. 

Eric.  /'a.  A.  M.  H.vRRis. 


l-Ol  UMOT]\  ES    ■■D\:    WITT    C  I.I  .\  11  >.\,"    j,s.il,    .\M>    .M.W     .\1|K.\I 
I.OCOMOTINE,    I'JU. 


Photographs    of    Locomotives. 

Emtor  : 

Enclosed     are     ten     ijln.lo^raphs 
\ariou.-  kinds  of  (irand  Tnnik  loconi 
li\e~,  live  of  tile   Maine   t'entral,  t\vt> 

the  I'ortland  Terminal  Company,  and  y""'J^  Central  I 
one  r.f  the  liostr.n  &  Maine  I  liave 
di>po>ed  of  quite  a  large  nmnber  ol  the 
photographs  here,  ami  if  any  of  ymir 
readers  are  interested  in  adding  to  their 
collection.    I    will    I.,-   pKa-ed    !  .   fnriii-h      live     construction 


Steel    Cars    in    Destructive    Wreck. 

Iu.itok: 

One  da\  last  month  a  bad  case  of  de 
railmeut  happened  to  a  fast  express  train 
near  New  MadisMii.  Ohio.  Running  at  a 
terrific  speed  to  make  up  b.ist  time,  the 
fast  train  struck  the  defective  rail  on  the 
Columbus  &  Indianapolis  division  of  the 
Pennsylvania  Railroad,  about  fifty  feet 
from  the  approach  to  a  small  steel  bridge 
at  the  edge  of  Wylie's  Station.  The  train 
ran  along  the  cross  ties  until  the  engine 
bit  one  side  of  the  bridge,  tore  its  founda- 
tion and  fell  with  it  half  a  dozen  feet 
to  the  creek  bed.  Six  steel  coaches  were 
lliing  to  the  oibrr  side  of  the  tr.ick  and 
turned  over  in  a  cornfii'ld.  the  first  near 
the  edge  of  the  liitle  stream.  I'wo  rear 
coaches — an  observation  dining  car  and  a 
Pullman — remained  uiiright  on  track  bed. 

None    of    the    steel    coaches    was    muc'i 

damageil.    Iml    all    were    scarred    by    rails 

lies    and    e.irtli.    .mil    with    ci>inparatively 

'''"'""*•  little  repair  all  can  be  replaced  in  service. 

.\t     tile     Perry    Ceiitiiinial    celebration.      Injuries  to  passengers  were  caused  prin 

lierhaps    of    ei]nal    interest    with    .\dniiral      ci|);illy  by   falling  and  being  thrown  about 

Perry's   sllip.   was   the   c-xliibil  of  the    Xew       in    the  coaches,   th.  nigh    some   were  cut   by 

nibracing   as   it   did      iImiil;    glass, 
the  locomotive  "De  Witt  ('linton."  and  the  riiirtx-liM'  persons  were  injured  in  this 

three  original  coaches,  together  with  one  wreck  but  no  person  was  killed.  This  is 
of  the  New  Mikado  l<,c..iii(>tives.  No.  4014.  believed  to  be  a  striking  proof  of  the  in- 
The  contrast  was  remarkable  as  showing  creased  safety  that  results  from  the  use 
the  marvellous  advance  made  in   locomo-      of  all-steel  cars,  J.   T.   Eg.\n. 


A  Century  of  Progress. 


tine     state     of         A'.-rc  Madixoii.  Ohio 
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Door    Closing    Appliance. 
Editor  : 

Before  the  cold  wcallu-r  approaches 
it  is  well  to  remember  that  in  a  large 
number  of  railroad  repair  shops  the 
shop  doors  give  a  great  deal  of  trouble, 
especially  where  the  carpenters  have 
put  on  a  cheap  kind  of  closing  appli- 
ance, which,  after  being  a  short  time  in 
use,  does  not  keep  the  door  securclj' 
closed. 

The  accompanying  drawing  shows  a 
reliable  door  closing  device  which  never 
fails  to  perform  the  duty  expected  of 
it.  It  has  stood  the  test  of  several 
winters  here  and  is  still  in  excellent 
order.    The  contrivance  is  a  very  simple 


Car  Axle  Turner 

By  CHAR.LES   MARKEL,   Clinton,    Iowa 


DOOR    CLOSING    DEVICE. 

one.  To  pass  from  inside  to  outside  ^ill 
that  is  required  is  to  lift  the  handle  -\. 
Then  the  rod  C  rises  and  lifts  the  clutch 
to  release  the  door  so  that  it  can  be 
opened.  The  rod  falls  down  by  gravity 
when  the  door  is  closed.  To  pass  from 
the  outside  to  inside  the  handle  B  is 
pulled  till  the  rod  lifts  the  clutch,  then 
a  downward  pressure  and  the  door  is 
opened. 

The  device  has  also  the  merit  .>t  puz- 
zling those  who  endeavor  to  use  it  icir 
the  first  time,  and  serves  a  good  pur- 
pose in  refusing  admittance  to  visitors 
who  are  not  accompanied  by  some  oik- 
familiar  with  the  simple  contrivance. 
It  takes  tile  place  of  a  perpetual  watch- 
man. 

J.  G.  KoprELi.. 

Montreal.   Cnnada. 


The  acct)ni|)anying  drawings  show  a 
car  journal  turner  that  was  designed 
and  used  at  the  Clinton  car  shops  with 


journal  on  track  inslcaii  lu  i.iKn;;.-  the 
a.\lc  and  attached  wheels  to  the  ^hop 
and    turning   the   journal    in    the    lathe 


I.-2- 

V.3-.-.J 

UNIVERS.M.  CHIXK   .WD   .\DirST.\CLE  CEXTEK. 


good  results.  This  appliance  was  con- 
structed for  the  purpose  of  being  used 
in  car  yards  by  simply  remi>\ing  the 
wheel  from  the  truck  and  then  turning  the 


It  has  been  found  to  do  rapid  and 
accurate  work  and  soon  pays  for  itself, 
and  would  pay  any  company  fur  its 
i<.ii~truction.  in   a   short   time,  who  are 
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now  conveying  wheels  to  the  machine 
shop  to  turn  the  journals.  This  port- 
able turner  is   quickly   set  by   a   three- 


jawed  universal  chuck 
grips  the  turned  part 


ill  one  end  which 
)t   the  a.xle  next 


to  use  a  speed  reducer  on  the  machine, 
as  the  speed  was  too  fast  when  acting 
directly  from  the  air  motor.  The  draw- 
ings show  the  details  of  thi.s  reducer, 
and   it   may   be   added   that   the   cutting 


tool  post  nut  "3."  The  large  gear  wheel 
which  carries  the  turning  tool  is  marked 
"4,"  and  is  driven  by  pinion  "5,"  which 
is  attached  to  shaft  "6"  and  when  power 
is  applied  to  tliis  shaft  "6,"  it  revolves 
large  gear  wheel  ■'4''  that  carries  the 
cutting  tool  around  the  journal.  The 
feed  of  the  tool  is  procured  as  follows: 
Cro>shead  "7"  is  carried  l)y  two  guides 
"8."  The  crosshead  is  tipped  out  % 
inch  for  feed  screws  at  "9."  The  feed 
screws  "10"  are  threaded  the  full  length 
of  guides,  and  are  fed  by  gears  as 
shown  in  front  view  of  the  machine. 
The  pinion  of  20  teeth  drives  pinion 
of  54  teeth,  and  on  this  shaft  is  a  pinion 
(if  2(1  teeth  driving  one  of  45  teeth,  and 
this  drives  two  pinions  of  88  teeth 
which  are  fastened  to  the  two  feed 
screws  "10."  which  motion  feeds  the 
tool  along  the  journal.  This  view  also 
shows  the  ends  of  the  feed  screws 
squared  for  wrench  wliich  quickly  ad- 
vances the  crosshead  to  either  end  of 
journal. 


^I'KKD   UF.IiflKU   nX    i;.\U    .\.\l.::    Tl-KM.K 


the 


ilu-el.      Tl 


centering  tliat 
The  outer  end 
justablc    center 


h.i-    the    effect    i.t 

;irt     "f     tile     machine. 

centered    by    an    ad- 

hicli    take^    it>   center 


tun]  i.v  carried  "U 
the  large  gear  wli 
vidves  around  the 


turned. 


:he     tMul     y. 


utxidc    edge    of 

liicli    wheel   re- 

r  journal  to  be 

is     sliiiwn     at 


1-1. .\N    <)l'    C.NK    .WI.K     IIKNKK 


fror 


.f     th. 


ixl 


niacliine 


:;.\artly 


with    the    original    turning 
In    operatiiiii    we    found 


thus 
itral 

the    axle. 

advisable 


figure 
holds 


in  the  last  drawing.  This 
■)-s-inch  scpiare  tool  in  slot 
d  when  the  tool  is  adjusted 
from    nioviiiL;    by    tightening 


Why   So   Many  Fail  as   Engineers  and 
How   to   Succeed. 

I!v   C.    I).   Geokge. 

We  are  asked.  "Why  do  so  many  fire- 
men fail  to  obtain  promotion  to  engi- 
neers? or  having  passed  the  required 
examinations,  fail  to  render  the  efficient 
service  due  their  employers  from  one  fill- 
ing so  important   a  position.''" 

Two  words  will  answer  the  question, 
procrastination  and  disinterestedness, 
which  are  the  direct  result  of  conditions 
resulting  from  schedules  which  remove 
from  the  required  duties  of  engineers 
and  firemen  the  work  on  and  around  the 
engine,  through  the  performance  of  which 
the  embryo  engineer  (fireman)  must 
necessarily  become  familiar  with  the 
name,  appearance,  location  and  adjust- 
ment of  the  various  appliances  and  mech- 
anisms  about   the  engine. 

This  "disinterestedness  and  procrastina- 
tiiin"  is  also  given  new  life  by  a  laxity  in 
metliod  of  calling  men  in  for  their  ex- 
aminations, which  are  lacking  in  thor- 
oughness relative  to  the  construction  and 
operation  of  the  most  important  appli- 
ances and  mechanisms  and  the  methods 
of  overcoming  defects  in  the  safest  man- 
ner, as  well  as  quickest  possible  time,  liy 
utilising  brain  instead  of  brawn. 

The  fault  may  be  attributed,  to  a  cer- 
tain extent,  to  the  heads  of  departments 
(who,  through  a  false  sympathy,  or  fear 
of  dearth  in  men  litted  to  fill  positions) 
do  not  require  men  to  be  thoroughly 
posted  in  all  matters  pertaining  to  mech- 
anisms [ilaced  in  tlieir  hands,  and  to  the 
proper  performance  of  duties  ilevolving 
on  them  in  service,  assuming  that  the 
men  will  make  an  especial  effort,  after 
promotion,  to  acquire  the  information 
necessary  to  make  them  profitable  and 
efiicienl    ser\ants.  and   the   delusion   is   in- 
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variably  dispelled  by  "man  failures"  and 
the  blame  for  the  failure  is  placed  by  the 
public  on  the  ofhcial  head  of  this  man's 
department. 

The  result  of  dilatory  manner  of  call- 
ing men  in  for  examinations,  and  laxity 
in  requirements  for  qualifying  in  the  ex- 
amination, is  that  the  men  look  on  the 
examination  as  a  sort  of  a  joke,  and  con- 
sequently during  their  period  of  appren- 
ticeship (tiring  term)  they  make  an  in- 
different effort  to  gain  the  information 
which  will  enable  them  (to  use  the  com- 
mon expression  "to  get  by"  the  examina- 
tions, and  then  when  the  examinations 
are  "gotten  by''  and  they  are  placed  in 
charge  of  an  engine,  we  hear  them  say- 
ing, "What  do  I  need  to  study  or  bother 
my  head  for?  I  am  promoted,  I  am  as 
high  as  I  can  get  in  line  of  promotion. 
and  I  had  ought  to  be  as  lucky  as  John 
Jones ;  he  has  run  an  engine  for  forty 
years  and  had  good  luck."  And  his  work 
with  tlu-  resulting  trips  up  on  the  carpet. 


get  by, "  then  fading  from  his  mctnory  as 
daylight  turns  to  night. 

If  we  require  nothing  from  a  child, 
that  child  renders  us  no  service,  but 
rather  learns  to  expect  service  from  us — 
man  is  but  a  grown  up  child  and  will 
render  only  such  service  as  is  required  of 
him,  the  manner  of  service  performed  will 
depend  greatly  on  firmness  of  those  in 
authority,  who  having  placed  the  require- 
ments for  qualification  at  a  high  stand- 
ard to  insure  efficiency  insist  on  require- 
ments being  conscientiously  complied 
with. 

We  know  the  evil  exists  and  the  remedy 
is  obvious,  still  we  defer  the  operation, 
because  we  lack  faith  in  ourselves  and 
our  own  knowledge  of  men. 

The  importance  of  changing  methods  of 
examination  was  impressed  on  my  mind 
and  the  practicability  of  same  positively 
proven  in  the  year  1890,  on  one  of  the 
largest  railroads  of  the  northwest,  when 
the   superintendent   of   motive   power   be- 


ATT.\CHMENT   OF    SPEED   KEPUCER 


(  AR    AXr.E   TURNER. 


shows  the  trend  of  his  mind.  Six  weeks 
after  promotion  90  per  cent,  of  these  men 
could  not  "get  by"  the  examination  again 
if  they  were  unexpectedly  called  up  for 
it,  because  they  have  put  off  being  inter- 
ested in  their  work  any  more  than  to  get 
in  the  time  and  draw  the  salary.  Hypno- 
tizing themselves  into  believing  that  they 
have  "got  lots  of  time,"  as  they  are 
pleased  to  term  it,  because,  "Bill  Smith 
passed  and  he  does  not  know  any  more 
than  I  do,  the  examinations  are  easy,  and 
what  I  don't  know  the  road  foreman  of 
engines  will  tell  me,  they  need  the  men 
and  cannot  turn  me  down,"  as  the  time 
for  examination  draws  near,  and  it  is  al- 
most too  late,  they  will  resort  to  strenuous 
methods  to  get  hands  on  and  commit  to 
memory  stereotyped  answers  to  the  ex- 
amination questions,  lacking  in  compre- 
hensiveness, and  lieing  so  far  as  under- 
stood by  the  prospective  aspirant  to  pro- 
motion of  an  entirely  superficial  nature, 
merely   serving   his   immediate   needs   "to 


came  disgusted  with  the  condition  of 
work  reports,  account  of  poor  writing, 
poor  spelling,  wrong  names  given  parts, 
wrong  location  given  for  defects  and 
general  incomprehensibility  of  majority 
of  work  reports,  as  well  as  forms  to  be 
filled  out.  said  :  "I  will  put  on  a  Civil  Serv- 
ice examination  that  will  eliminate  the  pos- 
sibility of  such  reports  when  the  men  en- 
tering service  now  and  in  the  future  arc 
promoted."  Knowing  that  many  firemen 
would  be  needed,  and  source  from  which 
they  were  generally  secured,  I  doubted  the 
possibility  of  securing  men  with  such  a 
rigid  examination,  and  remarked  to  the 
superintendent  of  motive  power  my  candid 
opinion  He  replied  that  "It  is  worth  try- 
ing,"  and  proved  the  correctness  of  his 
opinion  through  the  test,  which  proved 
that  when  educated  men  learned  that 
brains  as  well  as  muscle  were  required  to 
get  a  position  as  locomotive  fireman,  they 
sought  employment,  feeling  that  the  posi- 
tion   was    elevating,    because    it    required 


e<hKatiijnal  qualifications,  and  those  who 
desireil  such  a  position,  but  lacked  the 
necessary  education,  went  to  night  school 
that  they  might  qualify,  and  today  you 
will  find  State  university  graduates  and 
a  host  of  men  finished  in  other  high  insti- 
tutions of  learning  running  and  firing 
engines  on  that  railroad.  1  hcse  men 
realize  the  need,  and  appreciate  the  value 
of  education  along  the  lines  necessary  to  fit 
them  for  success  in  their  chosen  vocation 
in  life,  and  will  spare  no  effort  that  they 
may  be  valuable  to  the  system  on  which 
they  labor,  and  are  held  in  the  highest 
esteem  by  the  heads  of  every  department, 
in  verification  of  which  a  remark  made 
by  the  general  superintendent  at  the  end 
of  the  fiscal  year  1896  said :  "Other  roads 
may  have  engineers  who  arc  starters  and 
stoppers,  but  my  men  are  artists,"  proves 
that  education  pays. 

The  man  who  lacks  the  ambition  to 
study  does  not  aspire  to  perfection  in  the 
performance  of  his  duties ;  he  has  no  per- 
sonal pride  in  his  capabilities  nor  desire 
to  be  classed  as  one  of  the  best,  if  not 
the  best  in  the  service,  goes  along  through 
life  performing  his  duties  in  a  slipshod 
haphazard  way,  quieting  his  conscience 
(if  he  has  one  still  alive  within  him)  by 
the  assertion,  "I  will  get  my  information 
through  practical  experience,"  obsessed 
with  the  idea  that  he  has  buildcd  an  im- 
Iiregnalile  barrier  between  himself  and 
llie  more  intelligent  man  who  suggests 
technical  education  as  a  foundation  for 
and  support  to  the  perfect  practical 
education. 

The  wheels  of  progress  will  ever  ndl 
on  demanding  the  man  capable  of  filling 
the  position,  irrespective  of  men  with  a 
lethargic  mentality  which  eliminates  in- 
quisitiveness  and  dwarfs  the  powers  of 
observaton  to  such  an  extent  that  they 
do  not  realize  the  impossibility  of  gaining 
through  practical  experience  (in  one  life- 
time) the  necessary  knowledge  pertain- 
ing to  all  the  various  mechanisms  and 
their  defects,  any  one  of  which  they  may 
1)6  called  upon  to  handle  at  any  time  and 
produce  results,  nor  do  they  realize  the 
futility  of  their  argument  until  it  is  tiM. 
late  to  acquire  the  education  so  necessary 
for  success. 

Of  course  we  realize  that  where  but 
one  branch  of  education  is  possible,  the 
practical  experience  is  preferable  to  the 
technical  education  alone,  but  where  per- 
fection is  desired  it  can  only  be  obtained 
through  a  combination  of  the  practical 
with  the  technical  educition. 

Technical  education  is  not  of  much 
value  without  application,  hut  it  is  essen- 
tial til  a  thorough  knowledge,  beinfj  a 
guide  to  the  proper  practical  education, 
teaching  us  what  to  observe  and  enabling 
t's  v:i  licnefit  by  the  best  practical  experi- 
mcc  of  ihi'se  who  have  gone  before  us 
f.'lliwing  the  same  vocation  in  life 

The  one  who  desires  to  become  a  suc- 
cessful   locomotive    engineer    will    learn 


352 


RAILWAY   AND   LOCOMOTIVE   ENGINEERING. 


October,  1913. 


every  part  of  his  cnsinc,  ami  will  know 
the  relation  each  part  bears  to  ever>-  other 
part. 

lie  will  learn  that  most  engines  have 
the  right  main  crank  pin,  one-fourth  of 
a  turn  in  advance  of  the  left  main  crank 
pin,  and  that  the  eccentrics  having  the 
same  relative  positions  to  their  respective 
main  crank  pins  must  be  in  the  same 
relative  position  to  each  other  as  are  their 
respective  main  crank  pins  to  each  other. 
He  will  know  that  with  engine  placed 
on  top  quarter  and  reverse  lever  in  for- 
ward corner,  the  back  admission  port  on 
that  side  of  engine  is  open  and  with  the 
reverse  lever  placed  in  back  corner  the 
forward  port  would  be  open. 

With  engine  placed  on  either  top  or 
bottom  quarter  and  reverse  lever  placed 
in  center  of  quadrant,  the  valve  on  that 
side  of  engine  is  on  center  of  its  seat, 
or  mid-position. 

With  engine  placed  on  dead  center  and 
reverse  lever  in  either  corner  of  quadrant, 
the  admission  port  to  end  of  cylinder 
where  piston  rests  is  open  the  amount  of 
lead,  therefore  he  will  deduce  the  fact 
that  with  engine  placed  on  dead  center 
and  reverse  lever  in  either  corner  of  rack 
the  valve  rests  in  exactly  the  same  posi- 
tion on  its  seat,  while  observation  will 
show  him  that  with  the  Stephenson  valve 
gear  as  lever  is  sliifted  from  one  corner 
to  the  other  the  valve  will  move  back 
and  forth  a  little  on  account  of  the  chang- 
ing in  radius  on  which  link  is  being 
moved,  but  with  the  Walschaerts  valve 
gear  the  valve  does  not  move,  because  the 
radius  rod  is  the  exact  radius  of  the  part 
of  a  circle  along  which  the  link  block  is 
moved. 

He  should  know  thai  if  the  ihn.ttle  is 
closed  gradually  .-u  each  shul-i>lT,  there 
will  be  fewer  broken  stay  bolts  and  leaky 
seams  .-md  tubes  to  bother  witli  tlian 
would  resnh  from  tlie  sudden  shut-off, 
which  causes  rapid  increase  in  pressure 
with  lack  of  time-  for  sheets  to  expand 
and  adjust  themselves  to  resist  the  strain 
which  will  be  far  above  normal  for  tlie 
moment. 

.Sand  should  nevir  be  dropped  on  r.ail 
while  engine  is  slipfiing,  throttle  should 
be  closed  and  whecU  stop  slipping  before 
the  sand  is  dropped,  ancl  great  care  shotdd 
be  taken  that  sand  be  not  dropped  when 
but  one  sand  i)ipe  is  operative. 

He  will  bear  in  mind  tlie  fact  tliat  in 
starting  and  working  an  injector  liaving 
used  just  enough  steam  to  take  tip  all  the 
water  at  the  overflow,  best  results  will 
obtain,  inrire  water  be  imt  into  boiler  and 
engine  will  steam  Iietter  than  if  more 
ste.un    were   used. 

Waler  used  on  an  overlieatnl  bearing 
will  cause  crystali/ation  and  lead  to 
serious   results   eventually. 

lie  will  not  forget  that  ever;,  time  his 
engine  "jiops"  or  the  safely  v.ilves  open 
on  account  of  excessive  pressure  that 
steam    is    being    wasted,    which    means    a 


serious   waste   of   coal    and    water    which 
may  be  needed   furtlicr  down  the  line. 

Using  the  cylinder  cocks  frequently  he 
will  keep  all  condensation  out  of  cylin- 
ders and  avoid  leaky  joints  at  cylinder 
heads  and  broken  piston  packing  rings. 
Experience  will  show  him  that  an  engi- 
neer and  fireman  must  work  in  harmony 
at  all  times  in  order  to  get  best  results 
for  themselves  and  tlieir  employers. 

Theoretically,  best  results  are  afforded 
by  working  at  a  short  cut-ofif  and  with 
full  throttle,  but  practice  will  show  that 
there  are  limitations,  and  many  times  best 
results  obtain  by  working  at  a  little 
longer  cut-ott  and  lighter  throttle,  and  the 
engine  will  run  faster  and  go  farther  for 
fuel  and  water;  this  ilepends  on  friction 
between  valve  and  seat  caused  by  pressure 
on  top  of  valve. 

He  will  make  a  study  of  his  engine  all 
tlie  lime,  and  familiarize  himself  with  all 
her  attachments,  and  endeavor  to  know 
the  improveil  attachments  before  they  are 
adopted   on   his   road. 

Success  depends  on  constant  study 
and  application,  the  engineer  is  paid  for 
what  he  knows,  ami  he  certainly  should 
know  h..w  to  overcome  every  difficulty 
in  the  best,  quickest  and  safest  possible 
manner  with  the  nuan--  afforded  him,  al- 
though he  may  n.jt  have  to  do  the  actual 
work. 

He  will  feel  his  responsibility  to  his 
employer  for  the  results  obtained  through 
the  manner  in  wliicli  be  performs  his  duty 
tlirouyb  knouledyr  ol  tlir  iii;icliine  and 
funclioiis   of   its    various   parts. 

He  will  coiiMatill\  bear  in  mind  the 
fact  that  the  wali  hword  of  the  modern 
railroad  is  "dispatch,"  and  being  a  loyal 
employee,  imt  forth  e\ery  effort  to  facili- 
tate the  nit.vement  of  ir.iiiis  ami  avoid  any 
iinnecess:ir\'  delav  or  expense.  "Time  is 
money,"  consequeiitlN  no  jiart  of  his  en- 
gine will  lie  discoiuucted  that  cin  be  left 
up  and  reach  a  terminal  in  s.afety. 

There  will  be  im  liiiiil  in  his  efforts  to 
serve  his  eiii|ib\\er.  for  ilie  best  interests 
of  the  emideiyer  and  the  employee  are  the 
same,  so  by  constantl.\  striving  to  advance 
his  enqiloyer's  intere^ls  be  is  working  for 
his   own   good. 

It  is  an  undispnted  f:i.t  tlial  the  man 
who  fears  he  will  <lo  uioir  tb.in  his  stiim- 
lated  duties,  for  which  lie  receives  re- 
muneration deni.mdeil  for  such  labors, 
never  advances  beyoml  that   position. 

Be  pirogressive  .and  a  leader  of  men. 
realize  th.al  you  will  eitln  r  aiKance  .ind 
reach  promotion  llir<iUgli  \oiir  (■wn  ef- 
forts or  clrift  into  obli\ioii  by  Lack  of  in- 
terest  .and   inactii'U. 

The  position  looks  for  the  man  capable 
of  tilling  it  today,  and  lo  prove  capability 
rigid  examinations  are  an  absolute 
necessity. 

Coal  Gas. 

.\  pound  weight  of  loal  gas  is  usually 
taken   at   30  cubic   feet,   savs   the  Eiis^ixlt 


Mriluiiiic.  .\  cubic  foot  of  coal  gas  of 
16  c.  p.  has  a  heat  value  of  650  units,  or 
19.500  units  per  pound,  while  one  pound 
of  parafiin  has  .i  heat  value  of  21,000 
units. 


Oiling  Engine  with  Train  Running. 

Through  courtes.\  of  our  friend  Mr. 
Clement  E.  Stretton,  of  Leicester,  Eng- 
land, we  have  a  copy  of  the  London  Mail 
giving  a  detailed  account  of  an  official 
inquiry  into  the  cause  of  an  express  col- 
lision that  happened  on  the  Midland  Rail- 
w-ay.  It  was  occupied  chiefly  with  the 
evidence  of  the  driver  and  the  fireman  of 
the  second  express,  which  ran  into  the 
rear  of  the  first,  and  the  following  facts 
as  to  the  cause  of  the  accident  were  es- 
tablished : — 

The  driver  ran  past  three  signals 
without  observing  or  looking  at  them. 
His  attention  was  entirely  occupied 
going  around  his  engine  and  oiling  it 
to  overcome  lessening  of  steain  due  to 
bad  cal. 

lie  frankly  admitted  his  mistake  in 
not    looking   at    the   signals. 

The  firemen,  who  wished  to  assume 
part  of  the  responsibility,  during  the 
driver's  absence  outside  the  engine  did 
not  look  for  signals  because  he  was  at- 
tending to   his  lire. 

Neither  thought  it  possible  that  an- 
other train  could  be  standing  on  the 
line  in  advance. 

There  are  some  reckless  practices  on 
r.iilways  in  the  .\merican  Continent,  but 
for  a  locomotive  engineer  to  ramble  about 
the  running  board  along  the  engine  while 
a  train  is  in  motion  is  something  unheard 
of.  We  commend  the  particulars  of  this 
case  to  the  people  who  supply  automatic 
luliricators   to   our    railroad    companies. 


A  Tunnel  Under  the  English  Channel. 

The  question  of  constructing  a  tunnel 
lietween  England  and  the  main  land  is 
again  engaging  the  attention  of  the 
British.  As  far  back  as  1874,  the  British 
I'oreign  Office  expressly  approved  of  the 
idea,  but  a  few  >ears  later  the  military 
and  strategic  aspects  came  to  the  front, 
.md  the  general  conclusion  was  reached 
lliat  the  project  was  not  likely  to  pro- 
mote, lint  might  seriously  handier,  the 
best  interests  of  the  country  when  con- 
sidered from  a  military  point  of  view. 
Since  that  time  the  scheme  has  been  res. 
olutely  opposed  b\  every  government  in 
office,  and  it  is  only  during  the  past  few 
vears  that  it  has  been  gaining  favor,  and 
the   interest   in   it   reviving. 

Expert  engineers  have  expressed  the 
opinion  that  unbroken  rail  communica- 
tion between  England  and  I'Vance  may  be 
successfully  carried  out  by  a  brid.ge,  a 
tunnel,  or  a  train  ferry.  It  has  been  es- 
timated that  $10,000,000  would  establish 
an  efficient  ferry  service,  whereas  a  tun- 
nel could  not  be  constructed  for  less  than 
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$40,000,000.  and  the  cost  of  a  bridge 
would  be  likely  to  reach  $100,000,000.  It 
is  the  tunnel,  however,  that  is  being  most 
dwelt   upon. 


Fraudulent  Patent  Infringement   Suits. 

Railway  companies  have  been  victims 
of  many  fraudulent  claims  for  damages 
on  account  of  infringements  of  patents. 
There  was  a  time  when  certain  swindlers 
made  a  fat  living  from  looking  up  patents 
on  railway  appliances  and  threatening  to 
bring  suit.  The  courts  were  very  favor- 
ably inclined  toward  the  swindlers  in 
those  days  and  made  some  amazing  de- 
cisions in  their  favor,  some  of  which  were 
ultimately  reversed  by  the  Supreme  Court 
of  the  United  States.  The  most  famous 
of  these  claims  for  infringement  of  patents 
was  known  as  the  Tanner  Brake  suits, 
thus  described  in  Sinclair's  Development 
of  the  Locomotive  Engine. 

The  growth  of  the  train  brake  has  been 
illuminated  by  some  curious  cases  of  liti- 
gation. There  were  many  of  them,  but 
that  known  as  the  Tanner  was  the  most 
celebrate<l,  having  involved  litigation  for 
stupendous  sums.  The  case  illustrates  on 
what  small  foundation  claims  for  infringe- 
ment of  patent  rights  may  be  made  and 
sustained  by  juries  and  district  courts. 

Some  time  in  1846,  Batchelder  &  Thomp- 
son of  Lowell,  Mass.,  invented  a 
car  brake  to  be  operated  by  the  cars 
crowding  against  each  other,  by  means 
of  a  long  rod  or  bar  running  under  the 
center  of  each  car.  It  was  a  wretched 
contrivance,  and  never  came  into  use. 
They  applied  for  a  patent  in  June,  1847, 
but  owing  to  various  delays,  their  appli- 
cation was  kept  pending  in  the  Patent 
Office  till  July  1852.  In  the  meantime  the 
Hodge  and  Stevens  brakes  had  both  been 
patented,  the  one  in  1840  and  the  other 
in  1851.  In  1846  or  '49,  Willard  J.  Nicholls, 
of  Hartford,  invented  the  same  thing  as 
that  which  had  been  know-n  as  the  Tanner 
Brake.  He  put  it  into  use,  but  never  ap- 
plied for  a  patent.  In  1848,  one  Turner 
obtained  a  patent  for  a  double  brake  bear- 
ing some  resemblance  both  to  the  Batch- 
elder  &  Thompson  and  the  Xicholls.  It 
had  also  a  center  lever,  but  not  arranijed 
like  the  Nicholls. 

Now  commences  the  most  curious  part 
of  this  story.  In  1850  or  '51,  Henry  Tan- 
ner, of  Buffalo,  bought  the  Turner  patent 
above  mentioned,  and  went  about  the 
country  attempting  to  bring  it  into  use.  In 
this  he  met  with  little  or  no  success.  Init 
in  other  respects  he  was  more  fortunate. 
In  the  course  of  his  travels  he  came  across 
ihe  Nicholls  brake,  and.  finding  it  far 
superior  to  the  Turner,  he  gave  up  the 
Turner  and  adopted  the  Nicholls  in  its 
place,  .^s  there  was  no  patent,  however, 
on  the  Nicholls  brake  and  as  a  patent  of 
some  sort  was  necessary,  he  determined  to 
reissue  the  Turner  patent  with  a  claim 
that  would  include  the  invention  of 
Nicholls.     But   on   going  to   Washington 


for  that  purpose,  he  was  made  aware  of 
the  pending  application  of  Balclielder  & 
Thompson.  .\s  he  had  already  shifted 
his  ground  from  Turner  and  Nicholls,  so 
he  now  resolved  to  shift  again  from  Nich- 
olls. He  bought  out  Batchelder  &  Thomp- 
son, cancelled  their  model,  specilications 
and  drawings  and  substituted  in  their 
place  a  new  set  of  papers  to  suit  the 
Nicholls;  and  on  July  6,  1852,  the  patent 
was  issued,  not  for  the  bumper  brake  of 
Batchelder  &  Thompson,  but  for  the  hand 
brake  of  Willard  J.  Nicholls,  since  known 
as  the  Tanner  brake.  As  a  justification 
for  all  this  it  has  since  been  alleged  that 
Batchelder  &  Thompson  also  invented 
this  same  brake,  and  some  months  earlier 
than  Nicholls ;  but,  while  this  may  be 
true,  it  must  be  admitted  to  be  extremely 
improbable. 

In  1853,  Tanner  began  a  suit  against 
the  I->ie  road  for  infringing  his  patent  by 
using  the  Hodge  &  Stevens  brakes.  The 
jury  found  in  his  favor  and  awarded  him 
$439  as  damages  and  costs.  A  similar  suit 
against  the  Hudson  River  road  was  settled 
by  the  payment  of  $1,000. 

In  1855,  Thomas  Sayles,  of  Lansing- 
burg,  N.  Y.,  having  previously  become 
owner  of  the  patent,  filed  a  bill  against 
the  Eric  road  for  an  injunction,  which 
was  settled  together  with  the  suit  at  law 
for  $2,300. 

As  a  natural  result  of  this  litigation,  a 
large  number  of  roads  took  licenses  under 
the  Tanner  patent,  paying  therefor  at  the 
rate  of  $6.00  per  mile.  The  .greater  num- 
ber, liowcver.  still  holding  out,  in  1858 
Sayles  filed  a  bill  in  Pennsylvania  against 
the  Philadelphia,  Wilmington  &  Balti- 
more road,  but  after  the  evidence  was  all 
in,  he  for  some  reason  concluded  to  dis- 
miss that  suit  and  to  commence  again  in 
another  jurisdiction. 

He  accordingly  filed  his  bill  in  Illinois 
against  the  Chicago  &  Northwestern  road. 
Decemlicr  28,  1861 ;  the  case  was  heard 
before  Judge  Drummond,  and  a  decree  en- 
tered in  favor  of  complainant  in  b'cbruary, 
1866.  with  the  usual  order  of  reference  to 
the  master  to  take  an  account.  While  this 
was  pending  the  defendants  obtained  evi- 
dence of  the  use  of  a  double  brake  like 
the  Tanner  on  the  Camden  &  .\mboy  road 
in  1843,  and  on  application  to  the  court, 
leave  was  given  them  to  take  additional 
proofs,  when  the  matter  was  again  ar- 
gued, and  again  decided  in  favor  of  com- 
plainant in  July,  1871. 

Tlie  acc.iunting  before  the  master, 
whicli  was  next  in  order,  occujiicd  a  long 
time,  and  the  loss  of  all  the  papers  by 
fire  caused  additional  delay;  but  a  final 
decree,  as  was  supposed,  was  at  last 
reached  in  December,  1873.  By  this  decree 
the  defendants  were  to  pay  for  five  years' 
inlringcnient  on  a  small  part  of  tlioir 
road,  $63,638.40,  being  at  the  rate  of  aljout 
$450  per  car  per  year,  two-thirds  for  the 
saving  in  brakemen,  and  one-third  for  the 
saving  in  wheels.     If  all  the  roads  in  the 


country  had  paid  ai  the  same  rale,  the 
total  amount  for  the  21  years  of  the  pat- 
ent would  have  been  about  $90,000,000 

.\  petition  having  been  filed,  to  set  aside 
this  decree,  also  on  the  ground  of  newly 
discovered  evidence,  the  matter  was  again 
argued  at  great  length,  and  at  last  finally 
decided  in  September,  1875.  By  this  de- 
cision the  court  aflirmcd  all  its  previous 
findings,  but  at  the  same  time  struck  off 
some  $16,900  from  the  decree,  without 
assigning  any  reason,  but  undoubtedly  on 
the  ground  that  the  damages  were  exces- 
sive. The  decree  as  finally  entered  was 
still  sufficiently  onerous,  the  savings  (!) 
now  being  about  $350  per  car  per  year, 
and  the  total  value  of  the  patent  $70,- 
000.000. 

From  this  decree  defendants  appealed 
to  the  Supreme  Court,  where  the  decree 
was  reversed  in  November,  1878,  and  the 
cause  remanded,  with  directions  to  dis- 
miss the  bill  on  the  ground  of  non-in- 
fringement. This  released  absolutely  not 
only  the  defendant  in  that  suit,  but  all 
others  who  had  used  the  Stevens  brake, 
comprising  a  large  proportion  of  the 
roads,  especially  at  the  West.  The  opinion 
of  Ihe  court  further  indicated  pretty 
clearly  that  the  Hodge  brake,  when  its 
turn  came,  would  also  be  held  no  infringe- 
ment, and  that  the  Tanner  patent  itself 
v.ould  be  held  invalid  on  account  of  the 
change  made  in  the  application  as  above 
stated.  But,  as  neither  of  these  points 
was  decided,  if  left  Sayles  at  liberty  to 
continue  the  litigation.  He  had  already, 
w  1877,  brought  some  200  new  suits,  33 
of  which  were  against  members  of  the 
Western  Railroad  .Association,  30  in  equity 
and  three  at  law. 

The  question  came  at  last  before  the 
Supreme  Court  in  Root,  Executor,  etc.,  vs. 
the  Lake  Shore  &  Michigan  Southern 
road,  and  there  it  was  finally  decided  in 
January  that  a  suit  for  infringement,  as 
a  general  rule,  cannot  be  maintained  in 
equity  after  the  expiration  of  the  patent. 

After  obtaining  his  decree  against  the 
Chicago  &  Northwestern  Railway  Com- 
pany. .Sayles  offered  to  settle  with  the 
railroads  for  $15,000,000  and  passes.  He 
.graduallv  red'!ced  his  demand  to  $3,000.- 
0(X>.  and  after  that  decree  had  been  re- 
versed in  the  Supreme  Court,  he  came 
down   to  $350,000. 

He  was  now  dead  and  his  executor  was 
willing  to  settle  for  $500,  which,  after 
some  hesitation,  it  was  thought  best  to 
pay,  and  thus  ended  this  litigation,  so  far 
.'^avles'  interest   was  concerned. 


Coating  for  Cast-iron  Patterns. 

.-\  coating  that  will  resist  any  corr^'- 
sion  I  111' cast-iron  patterns  may  be  applied 
as  foll.:.ws:  Coat  the  surface  with  boiled 
linseed  oil,  using  a  brush,  then  heat  the 
casting  sufficiently  to  char  the  oil.  The 
liores  of  the  metal  will  thus  be  filled,  and 
iM  moisture  can  enter. 
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Pacific  Type  Locomotive  for  the   Baltimore   ^   Ohio 


The  Llaldwin  Locomotive  Works  has 
recently  constructed  30  Pacific  type  loco- 
inotive^  for  the  Baltimore  &  Ohio  Rail- 
road. They  are  admiralily  adapted  for 
express  passenger  traffic  on  divisions  hav- 
ing moderate  grades.  The  tractixe  force 
availaljle  is  34,200  pounds. 

The  design  of  the  locoinotives  has  been 
worked  out  with  unusual  care.  The 
n-.aterials  are  of  tlie  liest.  Several  im- 
provements are  a[)parent  especially  in  the 
construction  of  the  boiler,  which  is  of  tlie 
straight  top  type,  equipped  witli  super- 
heater and  brick  arch.  With  improved 
methods  of  rianging,  tlie  domes  are  made 
with  little  <T  no  thiiming  of  the  metal. 
The  main  dume  which  is  of  pressed  steel 
is  33  inches  in  diameter  and  21  inches  in 
height.  The  auxiliary  dome  is  placed  back 
of  the  main  d'^me  (.>n  the  same  lioiler  ring. 


by   a  steel  casting    uhi.li  extends  the   full 
depth  of  the  frame 

The  rear  truck  is  of  the  improved 
Hodges  type.  Tlie  boxes  arc  of  cast  steel, 
and  are  made  witli  -ide  extension  for 
bolting  tliem  lo  tlie  truck  frames,  so  that 
lliey  really  constitute  part  of  the  latter. 
I  he  frame  is  composed  entirely  of  steel 
castings.  The  equalizers  connecting  the 
rear  driving  springs  with  the  truck 
springs  are  placed  on  an  angle,  and  re- 
ceive their  load  directly  from  the  truck 
siiring  links,  witliout  the  intervention  of 
crossbeams.  1  he  spring  links  are  designed 
to  swing  in  planes  parallel  to  a  tangent 
to  the  arc  in  which  the  truck  swings  when 
the  locomotive  is  curving;  this  arc  being 
struck  tbioiigb  the  center  of  the  spring 
seat  on  the  truck  box.  The  spring 
links  connected  with  the  equallizers, 
arc      held      in      aliKununt      liv      suitable 


Tile  following  are  the  general  dimen- 
sions : 

Gauge — 4  ft.  8Ji  ins. ;  cylinders,  24  x  28 
ins. ;  valves,  piston.   14  in.  diameter. 

Boiler — Type,  straight ;  diameter,  72  in.; 
thickness  of  sheets,  11/16,  23/32  and  54 
ins. ;  working  pressure,  190  lbs. :  fuel,  soft 
coal ;  staying,  radial. 

Fire  Box— Material,  steel ;  length,  108;^ 
ins. :  width,  75li  ins. ;  depth,  front,  74  ins. ; 
depth,  back,  5914  ins. ;  thickness  of  sheets, 
sides,  4's  ins. :  thickness  of  sheets,  back, 
■H  ins. ;  thickness  of  sheets,  crown,  J^  ins. ; 
thickness  of  sheets,  tube,  '/i  in. 

Water  Space — Front.  4;,-2  ins. ;  sides,  4',4 
ins. ;   back.  4'<   ins. 

Tubes— Material,  steel;  diameter.  5.'< 
&  214  ins.;  thickness,  S'j  ins..  No.  9  W. 
G. ;  2'4  ins..  0.125  in.;  number,  5' 2  ins., 
25:  2'{i   ins..  140;  Ungth.  20  ft,  0  ins. 
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It  is  mounted  over  a  16-inch  opening  in 
the  shell,  so  that  the  boiler  can  be  entered 
for  inspection  purposes  without  disman- 
tling the  fittings  of  the  main  dome. 

.•\  complete  installation  of  flexible  bolts 
is  used  in  the  side  of  the  fireliox.  and  also 
in  the  throat  and  l)ack-hea<i,  while  the 
front  end  of  the  crown  is  supported  on 
four  transverse  rows  of  flexible  bolts. 
The  rocking  grates  are  in  four  sections, 
and  the  ash-pan  has  three  hoppers,  with 
sliding  bottoms.  An  air  fire-box  is  used. 
The  tubes  have  7;,. inch  bridges,  and  the 
l;irge  tulies  I-'S-inch  bridges. 

Tile  \alve  motion  is  of  the  W'alschaerts 
type,  and  the  gears  are  controlled  l)y  the 
Kagonnet  power  reverse  mechanism.  The 
cylinders  are  buslied  and  are  fitted  with 
vacuum  relief  valves  and  with  Ijy-pass 
valves  of  the  Sheedy  pattern.  The  engine 
frames  arc  .^  inches  wide  and  are  cast  in 
one  piece  with  a  single  front  rail  which 
has  a  depth  of  10  inches  at  the  cylinder 
fit    The  main  driving  pedestals  an   braced 


guides ;  while  those  at  the  back  of  the 
truck  are  pinned  directly  to  cast-steel 
brackets  bolted  to  the  engine  frames.  The 
centering  spring  is  placed  in  a  horizontal 
position  under  the  foot  plate,  and  is  acted 
upon  by  thrust  bars  jiinned  to  the  rear 
transverse  section  of  the  truck  frame. 

Brakes  are  applied  to  the  rear  truck 
wheels  and  provision  has  been  made  to 
apply  brakes  to  the  front  wheels  if  at  any 
time  it  should  be  deemed  desirable.  .-V 
speed  recorder  is  dri\en  from  the  right 
rear  truck  axle. 

■|'he  tank  is  of  tlic  water-bottom  tyiic 
and  is  designed  for  .1  water  scoop.  .\  coal 
pusher  is  applied,  and  the  fuel  space  is 
closed  in  front  by  steel  gates.  The  tender 
truck  wdieels,  as  well  as  the  leading  engine 
truck  wheels,  are  of  solid  rolled  steel. 

The  engines  are  mostly  in  service  on 
the  Philadelphia  division,  and  in  the  fast 
and  heavy  service  at  tli;a  point,  tliev  are 
proving  to  be  fully  capable  of  more  tli.in 
meeting   all   expect.Tions 


Heating  Surface — Fire  box,  IBS  sq.  ft. ; 
tubes,  2359  sq.  ft. ;  firebrick  tubes,  23  sq. 
ft. ;  total,  2567  sq.  ft. ;  grate  area.  56.5  sq. 
ft. 

Driving  Wheels — Diameter,  outside,  76 
ins.;  diameter,  center.  68  ins.;  journals, 
main,  lO'-I-  x  13  ins.;  journals,  others,  9'/i 
X  13  ins. 

Engine  Truck  Wheels — Diameter,  front, 
31  ins. ;  journals.  6'  i  x  12  ins. ;  diameter, 
back,  52  ins.;  journals,  S  x  14  ins. 

Wheel  Base — Driving,  13  ft.  2  ins.; 
rigid.  13  ft.  2  ins. ;  total  engine,  34  ft.  3^ 
ins. ;  total  engine  and  tender,  60  ft.  '^Vi, 
ins. 

Weight— On  driving  wheels,  159,200  lbs.; 
on  truck,  front,  49,300  lbs.;  on  truck,  back, 
40,100  lbs. ;  total  engine,  248,600  lbs. ;  total 
engine  and  tender,  413,000  11)S. 

Tender — Wheels,  number,  8 ;  wheels, 
<liameter,  36  ins.;  journals,  6  x  11  ins.; 
t:ink  capacity.  7.0(X)  gals.  ;  Fuel  capacitv. 
16  tons. 

.Superheating  surface.  587  sq.  ft. 


Ocml,, 


RAILWAY   AND    LOCOMOTIXE   ENGINEERING 


Catechism  of  Railroad  Operation 


Announcement. 

We  art-  ploased  to  Ik-  alilc  t.i  an- 
nounce that  we  have  completed  ar- 
rangements lor  the  publication  of  a 
new  series  of  Questions  and  Answers 
embracing  the  important  field  of  rail- 
road operations  insofar  as  the  mechan- 
ical appliances  used  in  their  operations 
are  concerned.  The  examinations  that 
are  being  held  by  the  railroad  officials, 
especially  those  aflecting  engine  men 
and  firemen,  are  year  by  year  becom- 
ing more  complex  and  exacting.  This 
was  to  be  expected,  as  the  constant 
changes  and  improvements  that  are  be- 
ing made  on  the  locomotive  and  its 
attachments,  render  new  additions  to 
the  examinations  a  necessity.  W'e  are 
prepared  to  meet  this  necessity,  and  to 
this  end  we  have  collected  samples  of 
the  examination  books  that  are  being 
used  on  the  leading  railroads  in  Amer- 
ica and  guarantee  a  correct  answer  to 
every  question  formulated  by  the  rail- 
road officials  in  the  various  forms  in 
which  the  series  of  examinations  for 
promotion  appear  at  the  present  time. 

This  work  is  not  new  to  us.  It  has 
Ijeen  our  constant  aim  to  meet  the  great 
and  growing  demand  among  the 
j-ounger  railroad  men  for  a  reliable 
guide  in  matters  aflecting  their  knowl- 
edge of  the  calling  in  which  they  are 
engaged,  and  the  demand  for  a  con- 
tinuation of  the  work  grows  with  the 
growing  years,  and  it  is  pleasant  to 
know  that  our  efforts  have  met  with 
a  degree  of  appreciation  that  is  not 
approached  by  the  work  of  any 
£)ther  periodical  published.  Indeed,  our 
success  has  brought  to  us  its  conse- 
quent difficulties.  We  are  constantly 
being  called  upon  to  prepare  a  dis- 
tinctive and  separate  set  of  answers  to 
suit  the  questions  presented  by  the 
officials  of  some  particular  railroad. 
This  would  be  an  easy  task  if  the  rail- 
road officials  agreed  among  themselves 
as  to  some  particular  form  or  series  of 
questions,  but  as  long  as  the  system  of 
examinations  is  varied  and  irregular 
in  the  presentation  of  the  subjects  in- 
volved, it  would  be  idle  to  prepare  a 
complete  set  of  answers  that  would  suit 
the  question*  -used  on  some  particular 
railroad,  and  thereby  give  an  advan- 
tage to  the  employees  engaged  on  that 
section,  and  leave  all  others  to  make 
such  selections  from  the  publication  as 
might  suit  their  immediate  needs. 

Undoubtedly  it  is  better  as  it  is,  be- 
<cause  a  mere  learning  by  rote  of  an 
.answer  to  a  question  is  not  education  in 


llu-  Injjher  and  proper  sense.  .\  com- 
plete understanding  of  the  subjects  on 
which  the  candidates  for  promotion  are 
l)einK  examined  should  be  the  real  aim 
of  the  thoughtful  student,  and  as  our 
new  series  of  questions  and  answers 
will  embrace  the  entire  field  of  opera- 
tions to  which  we  have  referred  it  is 
better  that  something  should  be  left  to 
the  earnest  seeker  after  knowledge  that 
he  should  exercise  some  diligence  in 
finding  out  where  the  special  informa- 
tion that  he  requires  is  to  be  found. 

.\s  on  former  efforts  to  meet  the  re- 
quirements of  the  situation  we  have 
secured  the  assistance  of  some  of  the 
leading  experts  in  America — men  who 
are  actually  engaged  in  railroad  work, 
and  who  in  their  brief  leisure  hours 
have  found  time  to  note  the  result  of 
their  observations  to  the  end  that 
others  may  share  in  the  larger  vision 
of  the  operation  of  mechanical  appli- 
ances that  only  comes  through  study 
superadded  by  experience,  and  which 
eludes  and  ever  will  elude  the  mere 
technical  theorist  as  well  as  those  who 
are  content  with  the  mere  mechanical 
performance  of  a  certain  amount  of 
drudgery  for  a  certain  number  of  hours 
a    ilay. 

In  a  publication  like  R.mlwav  .\ni) 
Locomotive  Engineering  with  a  con- 
stantly increasing  demand  upon  its 
pages  for  descriptions  and  illustrations 
of  the  improved  products  of  the  railway 
supply  trade,  it  is  not  possible  to  pre- 
sent other  than  a  limited  portion  of 
the  educational  features  of  our  work 
in  each  issue.  The  course  which  ex- 
perience has  shown  to  be  the  best  will 
be  maintained,  and  it  will  be  to  the 
benefit  of  the  railroad  "men  to  take  up. 
the  new  scries  of  questions  and  answers 
from  the  beginning  and  continue  to  fol- 
low them  from  month  to  month.  The 
new  series  will  begin  in  the  November 
issue,  and  will  be  continued  during  the 
winter  months.  Illustrations  will  be 
added  where  they  are  deemed  neces- 
sary, and.  as  we  have  already  stated,  the 
particular  merit  of  the  series  of  ques- 
tions and  answers  which  are  about  to 
begin  will  lie  in  the  fact  that  they  will 
embrace  not  only  all  that  is  necessary 
to  be  known  to  pass  the  examination 
courses  used  by  the  leading  railroads  in 
.\merica.  but  will  also  furnish  details 
of  the  more  important  mechanical  ap- 
pliances, the  careful  perusal  and  study 
of  which  cannot  fail  to  place  the  student 
in  the  front  rank  of  the  railway  em- 
ployees of  our  time. 


In  conclusion,  it  may  be  added  that 
the  great  success  which  has  attended 
our  efforts  in  this  field  of  educational 
work  in  the  past  is  the  best  guarantee 
that  the  same  high  standard  of  au- 
thority will  be  maintained  in  the  future. 
The  workers  in  this  field  embrace  the 
names  of  many  of  the  most  eminent 
railroad  men  in  America,  .\carly  all 
of  them  have  risen  to  distinction.  From 
the  very  beginning,  twenty-five  years 
ago,  the  work  has  been  supervised  by 
Angus  Sincl.mr,  the  only  railroad  man 
in  America  on  whom  the  title  of  Doctor 
of  Engineering  has  been  conferred,  and 
who  bids  fair  to  continue  for  many  years 
in  the  high  calling  he  has  chosen.  In 
this  work  he  has  been  aided  by  such  men 
as  John  A.  Hill,  now  president  of  a 
great  publishing  company  engaged  in  other 
engineering  fields.  E'red.  A.  CoLvi.v,  editor 
cf  the  American  Machinist,  C.  B.  Conger, 
author  of  standard  works  on  the  Air 
Brake,  Fred.  M.  Nelus,  secretary  of  the 
American  Air  Brake  -Association,  F.  P. 
ROESCH,  president  of  the  Traveling  En- 
gineers' .Association,  James  Kennedv, 
managing  editor  of  Railway  and  L<ko- 
MOTivE  Engineering,  and  other  versatile 
and  accomplishecl  engineers  and  writers. 
The  co-workers  and  successors  of  these 
men,  eminent  in  their  calling,  are  being 
constantly  looked  for  and  their  services 
engaged  from  time  to  time  to  the  end 
that  the  high  standard  set  for  such  work 
may  be  maintained  and  the  requirements 
of  present-day  railroad  work  made  clear 
to  the  younger  men  who  naturally  look 
to   their   elders    for   instruction. 

In  relation  to  this  subject  it  will  be 
noted  that  we  maintain  a  department 
where  special  questions  and  answers  ap- 
pear on  any  subject  that  may  suggest  itself 
to  our  readers.  Only  a  limited  number 
of  such  questions  as  come  to  us  appear 
in  print.  Many  of  them  are  elemental 
and  others  are  abstruse  and  hence  of 
little  value  to  the  general  reader.  Those 
that  are  calculated  to  be  of  interest  to 
our  readers  will  always  find  a  place  in 
our  columns.  Those  that  are  distinctively 
of  individual  interest  will  be  replied  to 
by  letter,  as  promptly  as  possible,  and  in 
the  answers  to  such  questions  it  will  con- 
tiiuie  to  be  our  aim  to  place  the  facts  a." 
we  see  them  before  our  readers  in  such 
language  and  characters  as  will  not  re- 
quire interpretation.  While  the  things 
that  we  know  may  be  few  in  comparison 
to  what  we  do  not  know,  we  will  never 
conceal  our  doubts  with  a  mantle  of  unin- 
tellisent  jargon. 
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Questions  Answered 

SETTING     UI'    WEDGES. 

L.  M.,  East  Tawas,  Mich.,  asks;  In 
setting  up  wedges  is  it  necessary  tu  place 
the  engine  in  any  particular  position  or  to 
move  it  from  place  during  the  operation? 
A.— In  setting  up  wedges  it  is  necessary 
tliat  tlic  engine  should  be  lieated  and 
un<ler  steam  pressure,  because  the  parts 
of  tlie  frame  that  are  near  the  hrebox 
become  heated  to  some  extent  and  slightly 
expand.  The  crank  ])ins  should  be  on 
the  top  center  on  tlie  side  wliere  the 
wedges  are  being  set  up.  .\  block  may 
be  placed  on  the  rail  back  oi  the  main 
driving  wheel  and  the  engine  luoved  back 
against  it,  or  the  wheel  may  be  pinched 
forward  with  a  pinch  bar,  the  object  be- 
ing to  jam  the  driving  lnix  ag.iinst  tlie 
shoes  so  that  any  lost  motion  that  there 
may  be  between  the  driving  box  and 
wed.gcs  wdl  be  at  the  back  of  the  box, 
so  that  the  wedges  will  move  U|i  ireely. 
Set  the  wedges  up  inorlerately  witli  a 
12-inch  monkey  wrench  and  tigluen  the 
jam  nuts  with  a  large  wrench.  The 
reason  tlie  crank  pins  shonlrl  lie  on  tlie 
top,  on  the  side  that  tlie  wedges  are  be- 
ing adjusted,  is  because  if  the  pins  were 
at  or  near  the  center  and  the  side  rods 
were  too  long  or  too  short  they  would 
force  one  of  the  ilriving  boxes  against 
the  wedge  instead  of  the  shoe,  and  if 
the  crank  pins  were  below  the  centers 
when  the  wheel  was  pindied  forward  tlie 
side  rod  would  have  a  tendency  l<<  draw 
back  on  the  crank  pin  and  would,  there- 
fore, draw  the  box  Iiack  against  the 
wedge,  while  if  the  crank  pins  were  on 
tlie  top  (piarter  the  tendency  would  be 
to  force  all  the  boxes  on  that  side  against 
tlie  shoes.  It  would  lie  well  to  slack  all 
the  rod  keys  before  setting  U])  the  wedges, 
if  the  rods  are  keyed,  and  tram  the  wheel 
centers  when  the  job  is  hiiisbed.  When 
the  wedge  is  tightly  screwed  up  a  good 
plan  is  to  scribe  a  line  mi  Ihe  fr.inie  at 
the  toil  of  the  wedge,  ibeii  diau  down 
the  weilge  about  '  s  of  an  inch,  and  j:im 
the  nuts  on  the  wedge  bob  It  must  be 
observed  that  it  there  is  lost  tiiMii.in  on 
tile  head  of  the  wedge  b.Jt.  the  bolt 
slioidd  be  so  adjusted  thai  the  wedge 
cannot  shde  down  an  added  di-t,ince  on 
account    of    the   lost    nioi|,,ii 


Hon  KR  i'ni>>t  Ki 
S  T  H..  Meadville.  1':..  writes:  Please 
'late  whether  or  no!  in  a  locomotive 
br.iler  with  200  pounds  slcani  jiressure 
and  three  gauges  of  water  llie  i.ressure  is 
grealei-  on  tlie  mud  ring  and  in  the  leg' 
than  it  is  on  that  portion  of  ibe  lioiler 
.•ilio\e  the  water  line.  .-Xnswik  Ibe  pres- 
sure in  tlie  lower  i)art  of  ilu  boiler  is 
slightly  greater  tlian  it  is  on  tb.it  |inrlif>n 
( xposed  to  steam  only  abo\.  ilic  water 
biir.  tlic  exact  difference  beine  tin    wdglit 


of  a  column  of  water  one  inch  square  and 
of  a  length  equal  to  tlie  distance  from  the 
mud  ring  to  tlie  surface  of  the  water  in 
the  boiler.  Under  200  pounds  pressure 
of  steam,  water  has  a  temperature  381.6 
degrees,  l-'alireiibeil.  an  :1  at  this  tempera- 
ture, vvcighs  .031(>  of  :  pound  per  cubic 
incli.  Suppose  the  be  ght  of  the  water 
to  be  55  inches,  then  the  pressure  per 
.square  inch  upon  the  n  ud  ring  would  be 
55  X  .0316  added  t<.  201  or  201.74  pounds. 
This  difYcrencc  being  -  i  sni.all,  it  is  not 
customary  to  take  it  nto  consideration 
either  in  boiler  design  or  other  questions 
pertaining  to  boiler  pressure,  and  the 
usual  answer  given  to  (piestions  of  this 
kind    is    th.it    the   pressure   is   the    same. 

WE\K    or    CYllNIlEKS. 

R.  I.  L..  I  inialia,  Xeb..  writes:  In  bor- 
ing out  a  cylinder  here  it  was  found  that 
they  were  worn  more  on  the  top  than  on 
tlie  bottom.  Can  you  tell  why  this  was  so  ? 
A.xswHR— it  is  very  unusual  tli.it  both 
cylinders  should  have  sliowii  the  wear  to 
be  greater  on  the  top  The  wear  should 
take  place  more  on  the  bottom  of  the 
cylinder  than  on  the  lop,  with  the  en- 
gine generally  running  forward.  The 
wear  on  the  bottom  is  due  t<i  the  weight 
of  the  piston  and  rod,  and  the  only  rea- 
son why  a  cylinder  we.ars  more  on  the 
top  than  on  the  liottom  is  that  the  guide 
bars  have  been  lined  up  too  low.  Some- 
times an  .apiiarent  variation  in  the  wear 
of  cylinders  is  shown  in  boring  out  on  ac- 
lount  of  the  variation  of  the  hardness  of 
the  metal,  the  thinner  parts  of  the  cylin- 
der being  harder  than  the  thicker  parts, 
on  account  of  the  fact  that  the  thin  por- 
tions had  cooled  more  raiiiilly.  This 
variation  rarely  ixleiids  to  the  outer 
faces  of  the  cylinder.  The  softer  parts 
of  the  cyliniler  are  worn  .leepiT  than  the 
harder   parts, 

WHEELS    SI.U'IIXO. 

I'..  J.  1...  Cloverport,  Ky..  writes:  One 
of  .itir  ten-wheel  engines  (bat  is  running 
.1  iKisvuigrr  s,r\jn>  Ii.is  de\cloped  a  pe- 
"lubarity  tliat  is  a  tii\stery  to  us.  When 
the  engineer  shuts  of  the  throttle  to 
make  a  stop,  the  driving  wheels  begin  to 
slip  on  the  rail.  W'li.il  tould  make  an 
engine's  drivers  slip  with  the  steam  shut 
(.If:"  .\nswek.  'I'his  is  oer.isioiied  by  what 
may  l>e  called  the  re\erse  action  of  the 
engines.  That  is.  insliad  (.f  the  piston 
driving  the  cranks,  it  is  the  cranks  that 
dri\e  the  piston,  and  .is  the  cranks  are 
only  90  degrees  apart  tin  driving  wheels 
are  submitted  to  irregitl.u  sbocks.  the  dis- 
turbing force  of  wbiili  induces  slipping. 
It  may  be  added  tb:it  there  .arc  varying 
opinions  in  regard  to  slipping  wdiile 
drifting,  some  e\pi  nnued  engineers 
claiming  thtit  slii.piii:.^  is  a  certain  sign 
of  defective  quartering  of  wheels  out  of 
tram  having  the  elTect  of  causing  a 
strain     in     the     rods     in     |i;issing     certain 


points  during  the  revolution  and  that 
when  the  point  is  passed  a  sudden  shock 
is  imparted  to  the  wheel  that  induces 
slipping.  Irregular  or  unevenly  distribu- 
ted weight  on  the  drivers  is  also  claimed 
by  some  as  causing  slipping.  The  ap- 
plication of  sand  or  a  light  application  of 
the  air  brake  will  act  temporarily,  but 
the  real  cause  and  remedy  is  largely  a 
matter  of  experiment. 

B.\L.\NCtXC.   V.M.VES. 

A.  S.  R.  Bulifalo,  X.  V.,  writes:  In 
an  answer  to  a  question  regarding  the 
balancing  of  valves  your  explanation  was 
excellent  as  far  as  it  went  but  it  did 
not  state  the  percentage  of  balancing. 
Should  the  balanceil  area  be  measured 
from  the  outside  of  the  strip?  In  the  case 
of  the  Kichariison  valve,  what  percentage 
of  balance  are  these  valves  supposed  to 
Iia\e'  .\nswer.  The  balanced  area 
should  be  measured  from  the  outside 
edge  of  the  strips.  The  Richardson  slide 
valve  is  generally  balanced  about  55  per 
cent,  of  the  area  of  the  valve  face. 

ll.MN    IiRIVEHS. 

W.  I'.  Melrose.  .Minn.,  writes:  We 
have  a  class  of  engines  where  the  main 
rod  is  connected  to  the  third  driving 
wheel,  while  the  eccentrics  and  valve  gear 
are  on  the  second  driving  axle.  Which 
IS  Ihe  main  pair  of  wheels?  A.xswf.r. 
The  main  driving  wheels  are  the  ones 
to  which  the  connecting  rod  is  attached. 
In  this  case  the  third  main  axle  is  the 
one  upon   which   the  pistons  drive. 

.'IZE    OF    RESERVOIR. 

J.  II.,  bt.  W.iyne,  Ind.,  writes:  What 
is  the  cubic  inch  capacity  of  the  auxiliary 
reservoir  of  :i  10-incli  freight  c;ir  brake 
and   how   is   it    determined. 

.\.— .\bout  2,-140  cubic  inches,  while  in 
passenger  servict-  the  12  ,■  27  replaces 
the  12  ^  33  for  10-inch  brake  cylinders. 
Ihe  caiiacity  of  the  12  X  27  is  2,450  cubic 
inches. 

The  engineers  of  the  air  brake  niaiin- 
f:icture  used  a  very  simple  method  of 
reasoning  and  deduction  to  determine  the 
si7e  of  reservoir  to  be  used  with  the  dif- 
ferent sizes  and  installation  of  cylinders. 
Knowing  the  br.ike  pipe  pressure  cm- 
]>loyed.  rnid  length  of  brake  cylinder  pis- 
ton travel  desired,  the  capacity  of  the 
brake  cylinder  in  cubic  inches  at  the 
proper  ]iiston   tr.avel   is  calculated. 

Then  according  to  present  practice.  .^0 
lbs.  brake  cylindir  pressure  is  desired  to 
pro<hK-e  full  service  braking  power  from 
.■I  st;mdard  70  lbs.  auxiliary  reservoir 
pressure. 

It  is  obvious  th:it  with  the  Iirakc  piston 
in  release  position,  its  atmospheric  press- 
ure, with  the  piston  out.  must  come  from 
the  auxiliary  reservoir,  and  its  capacity 
must  be  such  as  to  produce  a  50-lb.  equal- 
ization   with    a    20  lb.    drop    in    pressure. 
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hence   the   absolute   c(|ualization   pressure 
obtained  (50  -r  14.7)   divided  by  the  drop 
in    pressure    (20   lbs.)    multiplied    by   the 
brake    cylinder    capacity    in    cubic    inches 
equals  the  cubic  inches  capacity  necessary 
in  the  auxiliary  reservoir,  or  if — 
A  =  Absolute  equalization  pressure, 
R  =  Reduction  in  pressure, 
V  =  Volume  of  brake  cylinder, 
P  =  Volume  'of  auxiliary   reservoir, 
A 
P  =  —  X  V 
R 
65 
or  -  =  354  X  V  =  P 
20 
If  the  brake  cylinder  volume   were   10 
X  8  (628  cu.  ins.)  or  8  X  8  (402  cu.  ins.) 
constant   and   no   losses   due   to   leakage, 
reduction    in    temperature,    movement   of 
piston   and   triple   valve   a   smaller    reser- 
voir would  be  used,  but  as  the  clearance 
volumes  in  triple  valve  and  cylinder  brins 
the   total   to   about  700  cu.   ins.   and  460 
cu.   ins.    respectively,   a   reservoir   of   3'/^ 
times  the  cylinder  volume  is  used  to  com- 
pensate for  the  losses,  hence  700  X   3j4 
=  2,450  reservoir  capacity  for  the  10-inch 
cylinder  and  460  X  35^  =  1,610  the  auxil- 
iary volume  of  the  8-inch  equipment. 


BR.'^KE    APPLIES. 

H.  R.  K.,  Indianapolis,  Ind.,  writes : 
What  causes  the  No.  6  E.  T.  brake  to 
apply  when  the  brake  valve  handle  is  in 
release  position?  No  leakage  can  be 
found  anywhere  in  the  system. 

A. — It  is  caused  by  the  equalizing  posi- 
tion of  the  distributing  valve  being  more 
sensitive  to  respond  to  the  lowering  of 
pressure  in  the  system  than  the  excess 
pressure  head  of  the  pump  governor  to 
permit  the  pump  to  maintain  the  pressure 
at  a  constant  figure.  Assuming  lliat 
there  is  no  leakage  into  the  application 
cylinder  or  its  pipe  connections  when  the 
valve  handle  is  in  release  position,  the 
release  pipe  is  closed,  and  when  the  gov- 
ernor stops,  the  pump  air  pressure  falls 
through  the  escape  of  air  from  the 
waning  port  via  the  feed  valve,  and  from 
the  main  reservoir  through  the  relief 
port  in  the  governor,  and  is  again  re- 
stored as  soon  as  the  governor  allows  the 
pump  to  start. 

This  variation  in  pressure  evidently  af- 
fects the  distributing  valve  in  that  it  per- 
mits alternate  movements  between  release 
and  application  positions  of  the  equalizing 
valve,,  and  after  a  few  movements  suffi- 
cient pressure  to  apply  the  brake  is  built 
up    in    the    application    cylinder. 

BR.\KE    "creeps"    ON. 

H.  R.  K..  Indianapolis,  Ind.,  writes : 
You  state  that  brake  pipe  leakage  causes 
the  No.  6  E.  T.  brake  to  apply  if  the 
feed  valve  does  not  promptly  open  up  to 
supply  the  leakage.  What  is  wrong  if  the 
brake    occasionally    creeps    on    with    the 


handles  in  running  position  Inn  will  not 
apply  when  tlie  automatic  valve  is  in 
lap  position  ? 

A. — While  the  amount  of  brake  pipe 
leakage  necessary  to  operate  the  brake 
depends  upon  the  condition  of  the  dis- 
tributing valve,  it  is  evident  that  the  ac- 
tion you  mention  is  the  result  of  leakage 
in  the  feed  valve  pipe  or  the  excess 
pressure  governor  pipe;  tluis  the  condi- 
tion of  the  feed  valve  might  be  sucli  as 
to  permit  the  leakage  to  apply  the  brake 
while  the  valve  handles  are  in  running 
position,  l)ut  in  lap  position  of  the  auto- 
matic valve  the  feed  valve  and  excess 
pressure  pipes  are  separated  from  the 
brake  pipe,  therefore  the  leakage  cannot 
at  this  time  affect  the  distributing  valve. 
Keeping  this  sluggish  condition  of  the 
feed  valve  in  mind,  you  can  also  reason 
out  how  a  leaky  rotary  valve  in  the  auto- 
matic brake  valve,  leaking  to  the  atmos- 
pliere  in  running  position  an:l  into  the 
lirake  pipe  when  in  lap  position,  could 
cause  the  action  you  describe. 


C.VRDINAL    PRINCIPLES. 

A  correspondent  states  that  they  have 
some  very  profound  thinkers  in  their 
shop  and  the  other  noon  time  he  heard 
two  of  them  disputing  about  cardinal 
principles.  He  could  not  make  out  what 
the  subject  was  about,  but  I  know  that  it 
began  by  one  of  the  men  saying  that  it 
was  not  wrong  for  a  mechanic  to  soldier 
so  long  as  the  boss  did  not  detect  him. 
The  other  man  said  that  honest  workmen 
hold  to  cardint'l  principles  and  then  the 
dispute  waxed  hot.  Please  let  a  seeker 
after  knowledgl^  know  what  these  princi- 
l)les  amount  to.  A,  The  cardinal  prin- 
ciples are  sobriety,  truth,  justice,  morality 
and  do  unto  others  as  you  desire  that 
tliev  do  unto  you. 


A   Stickler  for  "Engineer." 
Under  the  above  caption  the  New  York 
lHohe    recently    published    the    following 
letter : 

Editor  of  The  Globe,  Sir— In  com- 
menting in  tonight's  Globe  upon  a  certain 
railroad  matter  you  repeatedly  refer  to 
the  engine  drivers  of  the  New  York,  New 
Haven  and  Hartford  Railroad.  Now,  I 
respectfully  protest  that  the  railroa<l  vo- 
cal)ulary  of  the  United  States  does  not 
contain  the  words  "engine-driver."  Tin- 
men who  run  locomotives  in  .America 
are  called  enginemen  or  engineers,  pop- 
ular practice  giving  them  the  latter 
title.  To  call  these  workmen  out 
of  their  recognized  appellation  is  a  gratu- 
itous slur  cast  upon  a  reputable  class  of 
men. 

The  writer  of  the  article  where  the  of- 
fensive term  was  used  no  doubt  tried  to 
imitate  English  practice,  you  know,  but 
it  does  not  go  down  well  with  .'\mer- 
icans.  The  man  who  runs  a  locomotive 
in  the   British   Isles  is   called   an   engine- 


driver,  the  term  having  originated  when 
the  engine  runner  was  classed  on  the 
same  level  as  driver  of  carts  or  hacks. 
.\mericans  have  from  the  inception  of 
railroads  recognized  the  skill  and  judg- 
ment involved  in  the  management 
of  a  locomotive  engine,  and  it  became 
the  universal  practice  to  call  the  man 
performing  that  important  duty  an  en- 
gineer, a  title  to  which  he  is  honestly 
entitled. 

Snobbish  editorial  writers  may  strive 
to  have  the  .American  public  adopt  the 
term  engine-driver  because  it  sounds  so 
I'.nglish,  but  the  attempt  has  been  made 
too  late.  The  people  at  large  call  the  en- 
gine runner  the  engineer;  it  has  become 
a  part  of  our  language  and  cannot  be 
changed. 

Angus  Sino-air, 
Editor  LoccMOTivE  Engineering. 

Xew  Y'ork.  .August  22. 

[The  Globe  had  no  intention  of  cast- 
ing a  slur  by  the  use  of  the  phrase  com- 
plained of.  Xor  was  it  aware  that  it 
"sounds  English."  For  newspaper  pur- 
pose engineer  is  shorter,  therefore  pre- 
ferable.— Fditor.l 


Mysteries  of  Steel. 
Nearly  every  mechanic  knows  that  if 
vou  heat  steel  and  permit  it  to  cool  slowly 
the  metal  becomes  soft;  but  if  you  quench 
it  suddenly  in  cold  water  it  becomes  very 
hard  and  can  be  ground  into  cutting  tools, 
swords  and  knives.  These  are  well  known 
facts  and  most  people  regard  them  of 
little  consequence,  but  an  investigator  of 
natural  phenomena  wishes  to  know  the 
real  cause  of  the  difference.  Science  has 
tried  hard  to  find  out  why  steel  behaves 
as  it  docs  under  the  different  treatment 
described,  but  no  rational  explanation  has 
been  given.  Have  any  of  our  steel 
workers  been  able  to  solve  this  mystery? 


Peculiarity  of  Japanese  Steel. 
The  Japanese  are  very  skillful  in  the 
working  of  steel  and  there  are  peculiari- 
ties in  their  product  not  possessed  by 
steel  worked  in  other  countries.  For  in- 
stance:  If  you  heat  an  old  Japanese 
sword,  which  for  centuries  has  held  its 
edge  intact,  even  when  cutting  olT  human 
limbs  and  performing  other  arduous  work, 
to  the  temperature  of  boiling  water,  it 
gradually  softens  and  loses  its  cutting 
edge.  No  other  steel  will  be  seriously 
affected  l>y  being  raised  to  temperature 
slightly  above  200  degrees.  That  same 
Japanese  steel  will  hold  its  temper  in- 
definitely, so  long  as  it  is  kept  at  a  mod- 
erately low  temperature. 


"Some  of  the  best  razor  strops  in  the 
worUI  are  made  out  of  old  belting," 
-aid  Daniel  M.  Hendricks,  a  miller  of 
Minneapolis.  "A  good  razor  strop  is 
worth  $4  or  $5,  and  its  value  lies  in  the 
fact  that  the  grain  of  the  leather  must 
not   run   one  way. 
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Steam  Making  and  Using. 

Ill  cniiiK-clicii  uitli  >ti-aiii  raisin,!,', 
cngitK-mcii  frt-qinjiitly  luar  tin-  tciin  "at- 
niosplH-ric  iircsstirc"  uscil.  I  li.it  means 
the  iiressiirc  of  the  air  at  sta-lt-vcl  anil 
is  equal  to  14.7  pounds  to  the  sijuare  inch. 
Tlie  pres.sure  shown  liy  a  steam  .uauge  is 
the  pressure  ahove  the  almosphere. 
.Sometimes  the  expression  ahsnlute  pres- 
sure is  useil,  whicli  means  the  ordinary 
gauge  pressure  plus  the  atmospheric 
pressure.  .\s  heat  is  applied  in  a  steam 
boiler  and  steam  jiroceeds  t^  i..rm,  the 
temperature  oi  tlie  steam  ri^es  with  the 
pressure.  The  water  Ijegius  tn  hod  at 
212  degrees,  Fahrenheit,  and  the  tem- 
jieralure  rises  steadily  as  the  |iress\ire  in- 
creases. When  the  pressure  reaches  U)0 
pounds  the  temperature  of  the  ste.im  is 
370.5  degrees.  The  steam  taMe  in  any 
hook  that  treats  of  steam  will  furnish 
these  figures;  hut  it  i.i  wise  for  young 
enginemen  to  Keeji  a  I'cw  such  tigures  in 
their   memnrv. 


The  work  done  l>y  a  locomotive  forius 
the  process  of  converting  heat  into  work- 
motion  against  resistance.  This  heat  ap- 
pears in  tangihle  form  in  the  tire-box; 
.1  portion  of  it  is  transferred  to  the 
water  in  the  hniUr.  snme  of  it  passes 
away  through  the  smoke  stack  and  some 
of  it  warms  the  surrounding  air.  Of 
the  heat  that  is  utilized  in  making  steam 
some  by  radiation  from  the  cylinders, 
sotne  is  lost  by  condensation  in  the  cylin- 
ders and  steam  chest,  and  some  is  trans- 
formed into  the  work  of  moving  the  pis- 
tons against  the  resistance  of  the  motion 
of  wheels.  P.ut  the  greater  part  of  it 
passes  away  from  the  cylinders  with  the 
exhaust  steam  into  the  atmosphere.  It 
is  not  possible  in  the  light  of  present 
knowledge  to  realize  as  effort  on  the 
driving  wheels  more  than  a  small  per 
centage  of  the  heat  generated  in  the 
lire-box. 

The  process  of  steam  generation  is  hav- 
ing the  water  in  the  bniler  come  in  con- 
tact with  the  hot  sheets  and  tines,  known 
as  the  heating  surfaces.  When  this  con- 
tact takes  place  bubbles  of  steam  are 
formed  wdiich  ascend  through  the  water 
til  the  surface,  being  then  ready  to  pass 
into  the  dry  pipe,  thence  to  the  cylinder 
where  the  throttle  \.ilve  is  opened.  The 
ability  of  the  bulilde  to  form  depends 
upon  the  strength  it  li.is  derived  from 
the  heat  imparted  tn  it.  The  greater 
the  pressure  on  the  surface  of  the  water, 
the  greater  is  the  ditticiilty  for  the  bnblile 
to  form  with  siilticient  strength  to  force 
its  way  through  the  water.  From  this 
it  will  be  understood  how  it  is  harder  to 
make  steam  at  a  high  than  at  a  low  pres- 
sure; also  why  the  liMiling  point  rises  as 
the    steam    pressure    incre.-ises. 

The  heat  of  CMinlinstion  of  one  pound 
of  good  coal  is  14,.s(IO  heat  units,  each 
lieing  e(|uivalent  tn  77S  units  of  work, 
one  heat  unit  being  the  heat  required  to 
raise  the  temperature  nf  one  pound  of 
water  at  its  greatest  densil\.  1  degree. 
Fahrenheit,  If  it  were  possible  to  con- 
vert the  whole  heat  energy  of  one  pound 
of  coal  into  mechanicd  work,  the  re- 
sult would  be  astiiiindiiig,  but  huge  losses 
inters  cue  from  the  ..iiisrs  alread\-  men- 
tioned, Ihe  pniblnii  would  be  to  raise 
one  i.oinid,  14.(1110  •  77X  -  11.281,000 
feet  or  a  little  over  2.\.M>  miles.  It  this 
pound  weight  was  raised  to  the  height 
shown,  in  one  hour  we  could  find  out  the 
popular  unit  of  work  represeiitt'd.  One 
horse  power  is  the  ii|iiiv.ibnt  of  .vVOOO 
pounds  raised  one  foot  high  in  one  minute 
or  ,33.000  X  f)0  -  l.'MXOOO  feet  in  an 
hour,  that  is  1,0X0.000  foot  pounds.  Then 
11,281,000  4-  1,9S0,0(X)  -  .r7  horsepower. 
It  is  worth  time  nieiitiouiug  these  fads 
to  show  the  difference  between  the 
theoretical  and  the  prartical  performances. 
I"ew  locomotives  do  iluir  work  on  less 
than  .i  pounds  of  cal  per  horsepower 
per  hour,  and  most  of  them  consume 
double    that    quantity       There    are    great 


possibilities  of  saving  in  reducing  the 
volume  of  steam  required  to  keep  a  loco- 
motive doing  its  daily  vvork. 

Steam  in  the  presence  of  water  is  al- 
ways at  wdiat  is  called  the  dew  point 
or  the  temperature  at  which  it  is  ready 
to  fall  back  into  water  and  is  known  as 
saturated  steam.  That  is  the  condition 
of  steam  as  it  passes  from  the  boiler  to 
the  cylinders.  When  the  steam  reaches 
the  cylinders,  which  are  colder  than  the 
steam,  the  steam  parts  with  some  of  its 
heat  to  the  cylinder  metal,  a  portion  of 
the  steam  is  condensed  and  deposited 
on  the  metallic  surface,  and  more  steam 
from  the  boiler  enters  the  cylinders  to 
take  its  place,  while  the  temperature  of 
the  cylinder  rises  to  that  of  the  ste;!m 
111  contact  with  it.  If  the  steam  be  sup- 
plied to  the  cylinders  at  the  initial  pres- 
sure and  temperature  throughout  the 
whole  stroke,  and  the  exhaust  port  be 
then  opened,  the  steam  will  escape  in.o 
the  air  and  the  jiressure  in  the  cylinders 
will  f.ill  ne.irl\  to  that  of  the  atmosphere, 
lint  the  water  of  condensation,  being 
in  contact  with  the  metallic  walls  of  the 
cxiinder  at  the  temperature  of  the  initial 
steam,  will  evaporate  immediately  the 
pressure  is  reduced  by  the  opening  if 
the  exhaust,  ami  be  reconverted  into 
steam  at  the  expense  of  the  heat  in  the 
metal  of  the  cylinders,  thereby  cooling 
them  to  the  temperature  of  the  steam  dur- 
ing exhaust.  The  steam  thus  re-evapo- 
rated during  the  exhaust,  not  only  ab- 
sorbs heat  which  will  ha\e  to  be  made 
up  a.gain  from  the  entering  steam  dur- 
ing the  next  stroke,  but  it  passes  away 
to  the  air  without  doing  any  useful  work, 
in   fact  it  increases  the  back  pressure. 

This  process  of  steam  condensation  and 
re-e\aporation  goes  on  all  the  time  in 
steam  engine  cylinders  and  is  responsible 
for  enormous  heat  losses.  Early  in  the 
railway  era  I  'aniel  Kinnear  Clark,  a 
famous  Scotch  mechanical  engineer,  made 
most  exhausti\e  experiments  to  ascer- 
tain the  heat  loss  ihw  to  cylinder  coi- 
densation,  and  lie  made  it  out  to  be  n  it 
less  than  2S  per  cent,  of  the  steam  gene- 
rated in  a  locomotive  boiler.  Chief 
Engineer  Sherwood,  of  the  United  States 
Xav\-.  devoted  iiincli  time  .and  labcu-  to 
.ascertaining  the  losses  from  c>  linder  con- 
ilens:itioii  in  iiKirine  boilers,  and  his  r  n- 
clusions  were  similar  to  those  of  Clark, 
but  he  held  that  the  loss  from  c.\linder 
condensation    w.is    often    50   per    cent. 

M:iu\  cx]criiiiriits  were  made  with  ip- 
pliances  desi^iud  to  prevent  c> linder  con- 
densation, but  most  of  theiTi  operated  to 
keep  up  the  lie.it  of  the  cylinders.  Fx- 
perinieuls  of  this  character  were  con- 
ducted by  James  Watt  and  many  o'lier 
engine  designers  who  believed  that  stiam 
i.acketing  of  the  cylinders  would  remedy 
the  evil.  (ieorge  Richardson,  inventor 
of  the  po])  safety  valve,  and  Frank  F. 
llemenway.  author  of  "Indicator  Prac- 
tice," made  a   most   exhaustive   series  of 
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experiments  with  hot  air  as  a  preventative 
of  cylinder  condensation,  but  those  and 
every  other  attempt  to  heat  the  cylinders 
sufficiently  to  prevent  condensation  failed. 
Hemenvvay  told  the  writer  that  they 
heated,  cylinders  almost  red  hot  and  got 
the  steam  condensed  in  them. 

Watt  believed  that  keeping  the  cylinder 
as  hot  as  the  steam  entering  it  would 
prevent  cylinder  condensation.  That 
theory  was  widely  circulated  and  many 
of  his  friends  tried  the  remedy,  but  he 
was  mistaken,  and  many  e.xpensive 
attempts  were  made  in  reducing  his 
theories  to  practice. 

About  fifty  years  ago  a  new  theory  was 
introduced  as  a  remedy  for  cylinder  con- 
densation which  was,  that  the  steam  ad- 
mitted to  the  cylinders  should  have  in 
itself  sufficient  surplus  of  heat  to  pre- 
vent condensation  on  touching  the  cylin- 
der metal.  That  system  began  slowly  to 
find  favor  with  marine  engine  and  sta- 
tionary engine  users,  and  the  steam  sav- 
ing that  resulted  convinced  the  most  skep- 
tical that  prevention  of  cylinder  conden- 
sation was  a  very  profitable  operation. 
Then  of  course  locomotive  men  began 
to  patronize  the  improvement,  but  for 
a  long  time  very  little  success  was 
achieved.  .\  locomotive  boiler  is  an  awk- 
ward vessel  to  provide  with  extra  heat- 
producing  equipment,  so  the  first  inventor 
who  attempted  to  superheat  the  steam 
for  locomotives  tried  heating  appliances 
designed  to  utilize  the  hot  gases  on  their 
way  to  the  atmosphere,  after  having 
passed  through  the  flues.  That  did  not 
prove  satisfactory  for  two  reasons.  The 
apparatus  in  the  smoke-bo.x  caused  in- 
convenience to  workmen  and  obstructed 
the  natural  flow  of  gases :  and  there  was 
not  sufficient  heat  to  superheat  the  steam 
to   the   required   temperature. 

One  of  the  most  intelligent  exjieri- 
menters  with  superheated  steam  for  loco- 
motives was  Dr.  Wilhelm  Schmidt,  who 
carried  out  his  tests  on  the  Prussian  State 
Railways.  He  submitted  the  smoke-box 
superheater  to  most  exhaustive  tests,  I'ut 
after  a  few  years'  experience  abandoned 
the  smoke-box  arrangement  for  a  tire- 
tube  superheater  w'hich  was  brought  out 
about  seventeen  years  ago  and  has  proved 
so  satisfactory  that  it  is  rapidly  becomin,!; 
the  standard  for  locomotive  use. 

There  are  several  modifications  of  the 
Schmidt  fire-tube  superheater,  but  that 
used  most  is  called  type  A  top  header, 
which  consists  of  groups  of  four  pipes 
about  1  V2-inch  outside  diameter  located 
inside  of  some  .rj^  or  5'/i-inch  outside 
diameter  flues,  placed  in  the  upper  por- 
tion of  the  boiler,  having  their  back  end 
swaged  down  to  4^  inches  outside 
diameter  to  secure  better  circulation  of 
water  next  to  the  firebox  tube  sheet. 

We  advise  all  our  readers  connected 
with  locomotive  operation  to  make  them- 
selves familiar  with  details  of  this  super- 
heater,  because   the   indications   are   that 


within  the  next  ten  years  all  new,  or 
nearly  new  locomotives,  will  be  equipped 
with  superheaters,  the  best  economizer  of 
heat    that    has    ever    been    applied    to    a 

locomtitive. 


The   Freight   Car   Door. 

I'Voui  titne  immemorial  or  at  least 
as  far  back  as  railroad  rolling  slock 
has  been  a  subject  of  study,  the  box 
car  door  has  been  the  least  efficient 
member  of  the  railw-ay  equipment 
family.  The  necessity  for  loading 
goods  into  a  car  and  taking  them  out 
again,  called  for  large  openings  on 
each  side  which  was  closed  by  some- 
thing called  doors,  but  too  often  they 
were  doors  more  in  name  than  in 
reality.  They  closed  the  openings 
roughly,  but  did  not  fit  snug  enough  to 
exclude  wind  and  weather.  The  at- 
tempts made  at  various  times  to  im- 
prove the  car  door  have  done  little  to 
overcome  the  weak  points,  for  the  idea 
of  cheapness  has  prevented  the  making 
of  substantial  parts  that  would  sustain 
the  varying  shocks  and  strains  to  which 
a  freight  car  door  is  constantly  sub- 
jected, by  shocks  due  to  rough  track 
and  the  awful  strains  of  wind  and 
weather. 

The  inferior  car  door  causes  direct 
and  indirect  losses  to  railroad  compa- 
nies that  in  many  instances  seriously 
interfere  with  the  net  earnings.  Peo- 
ple who  have  subjected  the  shortcom- 
ings of  car  doors  to  the  test  of  exact 
statistics,  allege  that  a  car  door  falls 
off  or  is  destroyed  in  a  way  to  put  the 
car  out  of  service  every  thirty  minutes. 
( )n  twenty  miles  of  track  of  one  lar.ge 
terminal  250  car  doors  fell  off  in  30 
days.  The  loss  from  doors  falling  oflt 
is  merely  a  small  part  of  the  expense 
incurred  from  the  use  of  inferior  car 
doors,  for  injury  to  freight  counts  up 
into  huge  sums.  Like  all  other  cheap 
articles,  the  car  door  on  which  two  or 
three  dollars  has  been  saved  swells  up 
the  cost  of  repairs  enormously.  Carry- 
ing grain  in  cars  equipped  with  inferior 
doors  is  frequently  an  expensive  op- 
eration to  the  carriers.  One  railroad 
company  paid  oui  in  one  year  $200,000 
for  grain  lost  in  transit,  the  greater 
part  of  the  loss  being  due  to  defective 
car  doors.  .\ny  one  who  walks  fre- 
quently through  great  car  yards  is  con- 
stantly finding  a  trail  of  grain  that  has 
escaped  from  cars.  When  the  origin  of 
such  an  expensive  trail  is  followed,  it 
nearly  always  leads  to  a  defective  car 
door.  Grain  shippers  have  made  the 
statement  that  losses  for  grain  in 
tran.-it  approximates  annually  $1,700.- 
000,  at  which  we  are  not  surprised  con- 
sidering the  scattering  of  grain  over 
almost  every  railroad  track  in  the 
country. 

But  grain  spread  over  every  right  of 
way.  represents  only  a  small  part  of  the 


loss  caused  by  defective  doors  that  can 
be  opened  with  a  stone  by  any  thief 
wishful  to  possess  himself  of  part  of 
the  car's  contents.  The  crying  need 
of  today  is  the  application  of  car  doors 
made  so  ^ul)stanlially  as  to  defy 
weather  and  thieves.  .Ml  sorts  of  car 
locks  have  been  invented,  and  inven- 
tion in  this  line  is  still  active,  but  every 
car  lock  and  seal  soon  proves  inefficient 
because  the  door  lacks  the  necessary 
strength  to  substantially  keep  the  open- 
ings tight  from  weather  and  pilferers. 
There  is  a  certain  remedy  for  these 
notorious  car  door  troubles  if  it  is 
honestly  sought  for.  We  recently  ex- 
amined the  Rumsey  car  door,  which  in 
our  judgment  will  overcome  all  de- 
fects recognized  in  the  common  freight 
car  door.  Mechanical  science  fails  to 
meet  ordinary  expectations  if  it  cannot 
design  a  car  door  as  strong  as  the  body 
of  the  car.  The  Rumsey  door  trans- 
mits shocks  to  the  posts  through  inter- 
locking functions,  which  in  turn  trans- 
mit by  the  anchorages  to  lower  and 
upper  sills,  to  the  superstructure.  .\ 
detailed  description  is  not  necessary, 
for  any  builder  of  freight  cars  can  ob- 
tain convincing  evidence  concerning  the 
perfection  of  this  car  door  by  applying 
to  the  Rumsey  Car  Door  Company,  of 
Chicago.  We  are  departing  from  our 
usual  practice  by  so  highly  commend- 
ing a  patented  article,  but  the  case 
deserves  special  treatment. 


Automatic  Stop  Signals. 

The  recent  accident  on  the  New  Y^irk. 
New  Haven  &  Hartford  Railroad  has 
stirred  up  the  public  to  demand  the  intro- 
duction of  devices  which  will  stop  trains 
automatically  when  the  engineer  fails  t<> 
l-erceivc  a  danger  signal.  The  answer 
given  by  the  railroad  companies  to  this 
demand  is  that  no  automatic  device  has 
been  sufficiently  perfected  to  give  reliable 
protection.  This  is  the  best  excuse  that 
can  be  offered,  but  we  arc  under  the  im- 
pression that  several  systems  of  am^malic 
stop  signals  are  as  well  developed  as  some 
other  train  appliances  were  when  they 
w  ere  first  applied.  In  a  recent  report  on  a 
rear-end  collision,  the  Interstate  Com- 
merce  Commission    remarked  : 

■■.\  consideration  of  acciilents  <ii  this 
character  which  have  occurred  within  the 
past  two  years  leads  inevitably  !•>  the  con- 
elusion  that  even  the  most  cnmibte  and 
nir.dcrn  system  of  fixed  signals  is  not 
adequate  under  all  circumstances  to  in- 
sure the  safe  opcratii^n  of  trains  This 
accident  again  calls  attention  to  the 
necessitv  for  some  form  of  atitomatic 
train-stopping  device." 

The  attitude  of  the  public  in  regard  to 
automatic  stop  signals  was  well  described 
in  an  editorial  in  the  Globe,  which  reads : 

"This  is  the  vital  point  of  the  whole 
ni.-itler.  If  there  had  been  automatic  train- 
stipping  devices  on  the  New  Ha\en  road. 
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the  wrecks  at  North  Haven  -and  Stamford 
could  not  have  occurred.  Nor  the  one  o:i 
the  Long  Island  Railroad  yesterday 
at  Bridgehampton.  And  it  seems  pertinent 
once  more  to  ask  why  the  railroads  do 
not  display  more  interest  in  the  question 
of  automatic  sloppiiii;  devices.  Every  now 
and  then  some  road — the  New  Haven 
generally  does  after  an  accident — offers  a 
large  sum  for  the  invention  of  a  device 
that  will  protect  tlie  passengers  even  if 
the  trainmen  fail  in  their  duty.  But  in 
every  case  there  is  some  fault  to  be  found 
witli  the  device  presented,  and  notliing 
more  is  heard  of  tlie  matter. 

"'There  are  at  present  several  automatic 
train-stopping  devices  in  successful  opera- 
tion, notably  the  one  used  by  the  Inter- 
borough  Rapid  Transit  Company  on  the 
express  tracks  in  the  subway.  For  years 
it  has  been  doing  its  work  silently  and 
cfliciently,  and  wdienever  a  motorman  has 
sought  to  run  past  a  danger  signal,  the 
current  has  lieen  cut  off  and  his  train 
brought  to  a  stop  in  spite  of  himself.  If 
ever  the  device  has  failed  to  work,  it  lias 
el  red  on  the  side  of  safety,  for  no  train 
can  run  by  it  unless  tlie  device  is  in  per- 
fect  working  order. 

"One  naturally  asks  why  some  such  de- 
vice as  that  used  in  the  subway  is  not 
installed  by  the  steam  railroads.  Railroad 
men  say  that,  while  the  device  works 
perfectly  .  in  the  subway,  snow  and  ice 
would  interfere  with  its  operation  out  of 
doors.  But  win-  should  passengers  be 
without  the  nia.ximiim  protection  during 
most  days  in  the  year  merely  because  in 
the  comparatively  few  days  when  ice  and 
snow  interfere,  e.xtraordinary  attention  to 
signals  might  lie  necessary? 

"There  are  mysteries  in  the  operation 
of  railroads  that  the  ordinary  person  can 
never  solve,  and  the  greatest  one,  perhaps, 
is  why  such  a  shocking  lack  of  even  the 
commonest  intelligence  is  freciucntly  dis- 
played t)y  the  nun  who  are  paid  thousands 
of  dollars  a  year  to  manage  the  properties. 
As  far  as  tlie  automatic  train-stopping 
devices  are  concerned  there  would  seem 
to  be  only  one  good  reason  wliy  tlie  rail- 
roads do  not  want  to  install  tliem.  They 
want  their  engineers  to  keep  up  to  sched- 
ule time.  They  do  not  want  any  aiUo- 
matic  device  to  stop  them  in  their  rush 
against  time,  even  tlimigh  tliey  Hash  Ijy 
the  danger  signals." 


The   Full  Train  Crew  in   Missouri 

The  Missouri  Legislature  at  last  ses- 
sion passed  a  full  crew  tr.iin  act  which 
re<|uires  that  freiglit  trains  consisting  of 
40  or  more  cars  shall  lie  equipped  with 
a  crew  consisting  of  ;it  least  an  engineer, 
fireman,  conductor,  llagnian  and  two 
brakeraen.  I  he  railway  companies  hold 
tliat  with  trains  equipped  wiih  air  brakes, 
the  new  law  imposes  u[inn  ilicm  the  em- 
ployment   of   useless   trainmen    which   will 


increase    the    co^l    ..f    operating    $500,000 
annually. 

The  railway  cnnipanies  of  .Missouri 
have  determined  to  light  this  full  crew 
law,  and  tliey  are  making  an  appeal  to 
the  peojjle  through  a  referendum  vote. 
Tliat  vote  will  not  take  place  till  October 
1914,  so  there  will  be  ample  time  for  con- 
sideration of  arguments  for  and  against 
the  measure. 


Railroads  Want   More   Revenue. 

The  agitation  that  accompanied  the 
claims  made  by  the  engineers  and  fire- 
men for  higher  pay  seems  likely  to  se- 
cure railroad  companies  some  compensa- 
tion for  the  increased  expenditures  they 
have  been  compelled  to  make.  The  rule 
of  the  past  has  been  for  railroad  com- 
panies to  keep  reducing  rates  to  comply 
with  the  combined  demands  made  by 
■shippers,  but  wdien  they  attempted  to 
lake  the  other  track,  they  were  met  with 
liowls  of  opposition  which  seemed  to  be 
echoed  by  the  Interstate  Commerce 
Commission  which  held  the  casting  vote. 
Two  years  ago  and  four  years  ago  the 
railway  companies  made  requests  for 
permission  to  make  a  modest  advance  in 
freight  rates,  but  it  was  met  with  violent 
opposition  from  the  press  and  the  public, 
and  had  to  be  abandoned,  the  Interstate 
Commerce  Commission  taking  sides  with 
the  opposition. 


Against    Prison    Goods. 

The  labor  unions  have  carried  on  a  long 
and  persistent  crusade  against  prison- 
made  goods  being  put  upon  the  open  mar- 
ket, and  there  seems  to  be  some  prospect 
of  their  being  successful.  A  bill  has  been 
introduced  into  Congress  by  John  J. 
Nolan,  representative  from  California, 
which  prohibits  all  interstate  transporta- 
tion of  "goods,  ware>  and  merchandise, 
manufactured,  packed,  produced  or  mined, 
wholly  or  in  part  by  the  labor  of  convicts 
or  in   any   prison  or  reformatory." 

It  is  made  the  duty  of  the  Secretary  of 
Labor  to  issue  a  published  report  of  all 
l)en.il  institutiniis  producing  convict- 
made  goods,  wliich  may  lie  transported  in 
interstate  commerce,  hi  this  report  are  to 
be  published  the  names  and  addresses  of 
all  contractors  and  dealers  in  such  pro- 
ducts. 

.Any  sucli  dealer  i>  authorized  to  stamp 
non-convict-made  goods  in  which  he  deals, 
as  registered  under  llie  act,  but  without 
such  a  label  mercliandise  from  handlers 
of  convict-made  goods  is  shipped  at  the 
peril  fif  tlie  sliipper  or  transportation 
coinpany.  Penalties  of  fme  and  imprison 
ment  are  provided  for  knowingly  aiding  in 
interstate  transi>orlation  of  all  convict- 
made  goods. 

Tlio  act  exem|)ts  from  its  operation  all 
states  which  restrict  by  law  prison  pro- 
duct!.)n,  to  articles  fir  state,  county  or 
municipal  consumpti.m  only. 


The  bill  is  the  ninth  measure  introduced 
on  the  Progressive  National  Congress 
programme,  and  has  the  approval  and  sup- 
port of  influential  labor  leaders.  It  is  in 
fulfillment  of  the  Progressive  party  pledge 
to  work  for  "the  abolition  of  convict  con- 
tract labor  system ;  substituting  a  system 
of  prison  production  for  governmental 
consumption  only ;  and  the  application  of 
prisoners'  earnings  to  the  support  of  their 
dependent  families." 

In  working  out  the  provisions  of  this 
bill.  Representative  Nolan  has  had  the 
aid  of  members  of  the  Legislative  Refer- 
ence Committee  of  the  Progressive  Na- 
tional Service,  including  particularly  Dr. 
Walter  E.  Weyl,  Professor  George  W. 
Kirchwey  of  Columbia  and  Dean  William 
Draper  Lewis  of  Pennsylvania. 


New  Haven  Engineers. 

There  is  no  real  mystery  about  the 
cause  of  collisions  on  the  New  York,  New 
Haven  &  Hartford  Railroad  when  heavy 
fast  trains  are  run  with  eight  minutes  be- 
tween sections.  The  company's  operating 
oiificers  have  been  trying  to  find  other 
excuses  for  the  prevalence  of  collisions 
and  they  have  alleged  that  the  agreement 
with  the  enginemen  to  regulate  promotion 
by  seniority  has  been  the  means  of  put- 
ting upon  express  engines,  men  deficient 
in  experience.  A  charge  of  this  character 
was  m.ide  by  General  Manager  Bardo, 
who  sent  to  the  engineer's  committee  a 
letter  containing  a  draft  of  proposed 
changes  in  rules  in  accord  with  the  recom- 
mendations of  the  Interstate  Commerce 
Commission  for  "immediate  establish- 
ment of  safer  and  more  efiticient  opera- 
tion," and  of  the  Public  Utilities  Com- 
mission prescribing  physical  examinations 
and  other  tests. 

Chairman  F.  S.  Evans  of  the  engineers' 
committee,  in  his  reply  to  Mr.  Bardo's 
proposal  to  abolish  the  seniority  rule  of 
advancement,  says : 

"  Why  dots  not  the  New  Haven  go  back 
to  the  concHtions  prior  to  the  fall  of  1911 
without  attempting  such  radical  changes 
in  relation  to  its  engineers?  Under  the 
same  rules  of  operation  the  New  Haven 
from  1901  to  1911  was  as  safe  as  any  in 
the  country.  The  present  seniority  rule 
was  made  in  1901.  The  personnel  of  the 
engineers  is  virtually  the  same  today  as 
immediately  prior  to  1911.  For  eight  years 
<jr  thereabouts  the  New  Haven  was  oper- 
ated safely.  It  carried  more  than  five 
hundred  million  persons  with  only  ime 
fatality. 

"In  tlic  fall  .,f  1911  came  a  change. 
Ilcnry  J.  I  lorn,  wlio  succeeded  S.  Hig- 
gins,  as  general  manager,  at  once  ordered 
that  engineers  make  time.  'Time  must 
be  made,'  the  order  read.  If  an  engineer 
was  a  minute  late,  he  was  jacked  up.  The 
first  time  his  engine  ran  by  a  signal,  the 
engineer  was  summ.arily   dismissed.     'l"he 
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ambition  was  to  make  a  record  of  trains 
on  time  over  any  railroad  in  the  country. 
The  orders  put  out  in  the  fall  of  1911 
made  the  New  Haven  travel  unsafe  and 
demoralized  the  esprit  de  corps." 

As  to  the  proposed  change  from  the 
"practical"  to  the  "scientific"  test  of  vision, 
I\Ir.  Evans  points  to  the  record  prior  to 
1911  of  the  engineers  of  the  road. 

Objection  is  made  to  a  change  in  the 
discipline  of  the  road.  The  committee 
points  out  that  it  wants  the  right  of  ap- 
peal at  any  time  from  the  decision  of  a 
division  superintendent  and  the  mechan- 
ical superintendent.  The  reply  on  this 
point  says : 

"The  rights  of  the  engineers  have  pro- 
gressed too  far  to  give  almost  unlimited 
power  to  a  division  of  mechanical  super- 
intendent." 


Against  Child  Labor. 

Ohio  should  be  a  better  place  for  chil- 
dren to  live  and  work  in  this  month,  when 
the  last  Legislature's  amendments  to  the 
child  labor  laws  go  into  effect. 

The  minimum  age  limit  will  be  in- 
creased to  fifteen  years  for  boys  and  six- 
teen for  girls.  Employment  of  boys 
under  fifteen  and  girls  under  sixteen  will 
be  prohibited  in  mills,  mechanical  estab- 
lishments, tenement  houses,  offices,  board- 
ing-houses, bootblack  stands,  public 
stables,  garages,  laundries,  places  of 
amusement,  clubs,  brick  or  lumber  yards. 
in  the  distribution,  transmission  or  sale 
of  merchandise,  in  the  construction  or 
repair  of  buildings,  in  the  transmission  of 
messages,  or  as  drivers. 

School  certificates  will  have  to  be  pro- 
cured by  boys  under  sixteen  and  girls 
under  eighteen.  It  will  be  unlawful  to 
employ  boys  under  sixteen  and  girls 
under  eighteen  more  than  eight  hours  a 
day  and  six  days  a  week. 

In  establishments  where  bo\'s  under 
fifteen  and  girls  under  sixteen  are  pro- 
hibited from  working,  boys  under  eigh- 
teen and  girls  under  twenty-one  shall  not 
be  employed  more  than  six  days  a  week. 
54  hours  a  week,  10  hours  a  day,  nor 
before  6  a.  m.  or  after  lO  p.  m. 

Girls  under  twenty-one  will  be  pro- 
hibited from  employment  that  compels 
them  constantly  to  stand.  No  boy  under 
sixteen  or  girl  under  eighteen  will  be 
allowed  to  work  in  a  theater.  Persons 
under  twenty-one  will  not  be  allowed  to 
work  in  saloons. 

It  is  good  to  see  Ohio  making  progress 
in  the  cause  of  industrial  humanity ;  at 
the  same  time  Georgia,  which  has  the 
most  inhumanly  unjust  laws  towards 
labor,  has  recently  rejected  a  measure 
aimed  at  reducing  the  hours  of  child 
labor.  But  when  Georgia  was  once  a 
slave  State  and  its  politicians  have  not 
got  over  the  habit  of  treating  people  who 
labor.  But  then  Georgia  was  once  a 
respect. 


Opposing   Progress. 

Locomotive  firemen  are  not  more  super- 
stitious or  more  easily  discouraged  than 
other  classes  of  workmen,  but  they  are 
rather  too  ready  to  imagine  that  any  new 
device  intended  to  lessen  their  toil  or  to 
make  their  work  easier,  is  certain  to  end 
in  reducing  their  pay.  When  petroleum 
first  began  to  be  used  as  fuel  some  alarm- 
ists predicted  that  the  engineer  could  be 
made  to  do  the  firing  and  that  the  fire- 
man's labors  would  be  dispensed  with. 
We  all  have  learned  long  ago  what  that 
fear  amounted  to. 

The  history  of  industrial  inventions 
tells  that  every  improvement  calculated  to 
reduce  human  labor,  has  nearly  always 
been  received  with  fierce  opposition  by 
the  people  affected,  and  that  the  improve- 
ments always  resulted  in  the  workers  be- 
ing much  better  paid.  Nearly  every  line 
of  industry  on  wliich  improvements  have 
been  affected  gives  illustrations  of  this 
truth. 

The  niech.inical  stoker  for  locomotives 
is  becoming  slowly  perfected,  and  the  day 
is  not  far  distant  when  all  heavy  locomo- 
tives will  be  equipped  with  one  of  these 
labor-saving  inventions.  We  hear  the 
assertion  repeatedly  made  that  many  fire- 
men are  doing  their  best  to  prevent  auto- 
matic stokers  from  working  successfully. 
We  believe  that  such  reports  are  ex- 
aggerations, and  we  have  been  assured 
that  on  some  railroads  firemen  have  given 
valuable  suggestions  in  the  development 
"f  mechanical  stokers;  but  there  may  be 
some  firemen  who  oppose  ideas  of  prog- 
ress which  is  foolish  and  represents  the 
same  kind  of  sentiment  that  led  to  smash- 
ing of  spinning  jenneys  and  the  breaking 
up  of  power  looms  in  the  long  ago.  Noth- 
ing but  disappointment  will  come  to  those 
who  oppose  progress  in  the  calling  they 
follow. 


li)at  women's  organizations  fail  to  op- 
pose this  marriage  eugenic  craze,  but  it 
is  throwing  a  new  obstacle  to  easy  mar- 
riage from  which  the  woman  is  always 
the  keenest  sufferer. 


Obnoxious    Laws. 

\\  hen  a  State  Legislator  is  hankering 
after  the  notoriety  that  will  help  him  to 
undeserved  re-election,  he  has  generally 
I'l'und  that  attacking  railway  interests 
was  the  cheapest  method  of  achieving 
popularity.  That  line  of  action  has  been 
losing  its  popularity  of  late,  for  even 
granger  voters  are  learning  that  impover- 
ishing railways  reduces  the  efficiency  of 
transportation   facilities. 

Some  of  the  legislatures  have  recently 
found  a  new  fad  called  eugenic  regula- 
tions concerning  marriage,  which  they 
are  turning  into  laws  that  are  disgusting 
inquisitions  that  no  respectable  person 
ought  to  be  subjected  to.  Certain  pub- 
lications have  been  loaded  recently  with 
discussions  of  eugenics  being  a  case 
where  fools  run  in  where  angels  fear  to 
tread.  Unscrupulous  ruffians  are  striv- 
ing to  give  open  publicity  to  delicate 
matters  that  respectable  and  right  think- 
ing people  keep  out  of  sight.     We  wonder 


Pioneers  of   Modern   Transportation. 

Tlie  tirst  electric  transportation  motor 
and  car  were  built  in  a  blacksmith  shop 
in  Vermont  about  seventy  years  ago.  The 
motor  w-as  used  to  run  upon  a  circular 
track  for  exhibition  purposes,  but  it 
proved  an  excellent  advertisement  of  the 
possibilities  of  electric  power. 

About  the  time  that  the  Vermont  black- 
smith was  scheming  an  electric  car, 
Mathias  Baldwin,  of  Philadelphia,  was 
building  a  small  model  locomotive  for  use 
in  the  Peale  Museum.  That  locomotive 
was  put  to  work  running  round  a  circular 
track  and  was  watched  with  great  interest 
by  the  people  of  Philadelphia  who  had 
been  hearing  edifying  discussions  about 
the  practicability  of  using  steam  engines 
to  operate  railroads. 


Persistence  of  Ignorance. 

Learned  men  are  freciuently  impatient 
with  ignorance  and  denounce  the  stupidity 
of  people  who  are  skeptical  concerning 
the  truth  of  scientific  discoveries.  Cher- 
ishers  of  ignorance  have  had  many  com- 
patriots in  the  days  gone  by  when  intelli- 
gence was  striving  to  dissipate  ignorance. 
Lord  Bacon  who  was  regarded  as  being 
one  of  the  wisest  men  of  his  day  and  gen- 
eration, vied  with  obstinate  skepticism  and 
cold  disdain,  Bruno's  theory  of  the  earth's 
revolution  around  the  sun  and  he  regard- 
ed   the    theories    of    Copernicus    as    idle 

vagaries.        

Verdict  on  the  North  Haven  Collision. 

Coroner  Mix.  who  investigated  the 
North  Haven  collision  on  the  New 
Haven  Railroad,  returned  a  verdict  that 
the  engineer  of  the  White  Mountain  Ex- 
press which  did  the  damage,  and  the 
conductor  and  flagman  of  the  Bar  Har- 
bor Express,  which  received  the  shock, 
were  criminally  responsible  for  the  acci- 
dent. He  alleged  that  Engineer  Miller 
ran  his  train  "recklessly,  unlawfully  and 
at   a  high   rate  of  speed." 


Interstate  Commerce  Commission  Re- 
port on  New  Haven  Collision. 
The  Interstate  Commerce  Commis- 
sion's report  on  the  New-  Haven  wreck 
at  Wallingford  puts  the  blame  for  the 
disaster  upon  the  directors.  It  makes  im- 
portant recommendations  for  the  im- 
mediate .safeguarding  of  lines  of  pas- 
.sengers  and  urges  the  providing  of  an 
adequate  method  for  obtaining  a  space 
or  interval  between  trains  pending  the  in- 
stallation of  the  new  block  signal  sys- 
tems. It  also  urges  the  running  of  all 
trains  under  full  control  in  foggy  weather 
and  a  change  in  rules  regarding  the  send- 
ing out  of  flagmen.  This  latter  recom- 
mendation ought  to  apply  to  all  railroads. 
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General  Foremen's  Department 


Ladies'  Auxiliary. 

The  ninth  annual  convention  of  the 
Railway  General  Foremen's  Association 
is  now  a  matter  of  history.  The  at- 
tendance was  not  as  large  as  might  be 
wished,  but  the  absentees  were  the  losers, 
for  it  was  a  very  successful  convention 
in  every  other  particular.  The  papers  read 
were  of  vital  interest  to  every  railroad 
man.  in  the  mechanical  department,  and 
were  a  credit  to  the  committees  having 
them  in  charge.  The  supplymen  e.xcelled 
themselves  in  making  their  exhibits  at- 
tractive and  interesting,  and  the  entire 
arrangements  made  by  them  this  year 
exceeded   by    far   those   of   former   years. 

A  very  pleasing  feature  in  connection 
with  this  year's  convention  was  the  forma- 
tion of  a  Ladies'  Auxiliary  to  the  General 
Foremen  and  Railway  Supplymen's  Asso- 
ciations. Several  meetings  w'ere  held  in 
the  rose  parlor  of  the  Hotel  Sherman, 
resulting  in  their  organization  with  the 
following  officers:  Mrs.  H.  S.  Mann, 
tirst  vice-president.  Mrs.  F.  C.  Pickard ; 
second  vice-president,  Mrs.  G.  W.  Reyer; 
secretary,  Mrs.  W'm.  Hall;  treasurer, 
.Mrs.  f'  Baskerheld;  page,  Mrs.  C.  M 
Newman.  Mrs.  W.  W.  Scott  is  chairman 
of  the  Executive  Committee. 

The  auxiliary  starts  out  with  forty 
members,  and  it  was  decided  to  hold  the 
charter  open  till  the  1914  convention. 
Their  primary  object  is  for  the  purpose 
of  promoting  more  sociability  among  the 
members,  and  to  encourage  others  to  at- 
tend the  Conventions. 


Lost    Motion. 


In  addressing  the  Cieneral  I'Vjrenieu's 
Association,  .Mr.  Robert  Quaylc  said:  "I 
said  to  my  chief  clerk  yesterday:  'Mr. 
Seibcrt.  wjiat  would  \ou  suggest  that  I 
say  to  tile  general  foremen's  meeting  to- 
morrow'■'  He  said:  '1  don't  know.'  Tlien 
he  looked  at  me  wisely  and  lie  said : 
'What  about  lost  motion?'  That  is  a 
word  that  a])pealed  to  him  and  aiii)eale<l 
to  me.  In  these  days  wlien  we  have  these 
large  locomotives,  when  we  have  such 
heavy  reciprocating  parts  and  we  have  to 
have  such  heavy  rods,  large  crank  pins 
and  larL'e  appliances  and  parts,  it  means 
that  we  are  constantly  carrying  around  in 
this  manner  tremendous  loads,  and  when 
we  get  a  tremendous  power  up,  that  en- 
gine exerting  through  the  force  of  the 
steam  on  tile  piston,  when  slie  comes 
around  there  if  there  is  any  lost  motion 
it  is  a  thud,  and  each  one  of  these  thuds, 
used    in    the    sense    tliat     1    am    using    it 


which  you  can  understand,  is  going  to 
make  for  more  lost  motion,  and  it  is 
going  to  be  communicated  to  all  parts 
of  the  engine.  You  understand  that  that 
lost  motion  ought  not  to  exist ;  that  by 
proper  supervision  and  good  workman- 
ship that  ought  to  have  been  eliminated 
before  that  engine  left  the  terminal.  And 
if  it  ran  smoothly  and  all  the  lost  motion 
taken  up,  then  your  shoes  and  your 
wedges,  driving  boxes,  main  rods,  brasses 
and  all  the  rest  of  the  things  that  go 
to  make  up  the  motion  of  a  locomotive 
will  work  smoothly.     You  know  that. 

"You  would  say  to  me,  if  I  should  ask 
you  anything  like  that  :  "What  we  need 
is  sufficient  men  in  tlie  roundhouse  that 
we  might  be  able  to  take  up  that  lost 
motion  and  keep  it  up.  But  we  cannot 
do  it  with  the  force  we  have.'  We  will 
agree  that  it  ought  t(.i  be  taken  up.  There 
are  lost  motions  in  other  places  than  in 
the  one  I  have  just  mentioned.  No  doubt 
about  that.  The  superintendent  of  motive 
power  sits  up  in  his  office  and  looks 
over  his  expense  account.  .And  he  sa3's : 
'My  pay  rolls  in  my  shops  and  on  the 
road  are  appro-ximately  one  million  dol- 
lars a  month  ;  it  is  pretty  big.  My  cost 
of  repairs  are  so  much  per  mile  run,  or 
so  much  per  thousand  ton  miles,'  and 
tlieii  lie  begins  V<  say,  'Why  does  it  cost 
me  so  much:'  .\n<l  then  the  locomo- 
tive engineering  and  some  others  like  my 
good  friend  to  my  ri.ght  here  ( Dr.  Sin- 
clair), calls  our  attention  to  just  wdiat  it 
cost  last  year,  and  tliey  want  to  know  why 
it  cost  us  so  mucli  and  why  some  other 
roads  do  it  for  so  much  less,  and  we  have 
got  to  think  al>out  these  things  and  we 
must  get  Inisy.  Then  we  liegin  to  look 
around  for  the  lost  motion.  We  begin  lirst 
to  question  riglit  at  tlie  liead  of  the  de- 
p.irtmeiU  :  'Who  :nn  I'  What  is  my  au- 
thority: What  am  1  doing?  What  is 
my  material  costing  me  as  compared  with 
last  year?  What  per  cent,  has  my  wages 
increased?  How  murli  li.-is  my  labor  in- 
creased on  account  of  the  larger  parts 
that  we  li;ive  to  b:indle"  What  liave 
lieen  the  cimilitions  >'ii  the  road'  lias 
my  tonnage  been  eipial  or  has  it  lieen 
lower  which  would  increase  my  cost?' 
We  are  prone  I'irst  to  fmd  fault  with 
tlie  other  fellow,  and  1  will  guarantee  you 
from  personal  knowledge  that  it  does  not 
so  much  belong  to  tlie  fellow  up  in  the 
shop  as  it  does  to  the  fellow  up  in  the 
office.  You  might  spend  half  a  thousand 
a  m(mth  down  there,  liut  it  would  not 
reduce  the  cost  as  much  as  it  might  in 
the  other  direction;  but  like  the  little 
drops  of  water  tb;it    made  the   great    r:iin 


storm,  it  all  helps,  and  we  have  to  go 
into  the  various  avenues  and  search  for 
the  cause  of  the  excessive  cost,  and  then 
we  go  down  to  the  shop,  and  we  find  a 
man  going  around  and  he  may  have  his 
two  hands  far  down  in  his  pockets  and  he 
does  not  see  very  much  of  what  is  go- 
ing on  around  him,  but  he  sees  us  com- 
ing and  he  will  say:  'Here  is  the  old 
man,'  and  then  they  get  busy, 

"You  see  another  fellow  going  down  the 
shop  and  he  is  just  going  fast  enough 
for  somebody  to  notice  him.  That  fel- 
low has  a  good  gait  and  a  good  car- 
riage ;  that  fellow's  head  is  up  in  the  air. 
Not  so  far  up  in  the  air  that  he  has  to 
look  over  the  tops  of  the  other  fellows' 
heads.  He  passes  this  fellow  and  wonders 
if  somebody  has  put  salt  on  his  work  to 
keep  it  fresh.  The  general  foreman 
says:  'What  has  been  going  on  here? 
Haven't  you  got  a  time  limit  on  this  kind 
of  work?  Yes,  what  is  it?  This  is  the 
general  foreman;  I  am  just  impersonat- 
ing him  now.  1  haven't  anything  to  do 
with  that.  He  calls  the  foreman's  at- 
tention to  it.  That  fellow  says,  'I  got 
to  get  10  hours'  work  for  10  hours'  pay 
and  if  I  don't  there  will  be  something 
doing,'  and  he  goes  away  and  he  does  one 
of  two  things— he  either  agrees  to  re- 
sign or  he  agrees  to  make  good.  I  want 
to  tell  you  men  we  all  like  to  make  good, 
but  you  can  do  it  in  a  kindly  spirit,  and 
it  must  be  done  in  a  kindly  spirit,  be- 
cause if  you  do  not  we  will  lose  out. 
You  will  lose  out.  Take  up  the  lost 
motion  evervwliere." 


Counter-Balancing. 

.\  number  of  questions  has  come  to 
us  lately  on  the  subject  of  locomotives 
slipping  while  drifting,  and  while  there 
are  a  number  of  causes  of  slipping  one 
of  the  most  common  is  in  the  impro])er 
counter-balancing  of  the  wheels.  Recent 
practice  has  almost  perfected  the  calcu- 
lation of  the  amount  of  weight  necessary 
to  place  on  the  wheels  .so  that  their  revo- 
lution is  properly  lialanced,  but  it  should 
be  liorne  in  mind  tliat  it  is  impossible 
to  have  any  engine  properly  balanced  at 
all  times,  because  if  it  is  properly  bal- 
anced under  steam  pressure  it  will  not 
be  so  when  steam  is  shut  off.  The  force 
that  propels  the  engine  is  in  tlic  cylin  ler 
and  not  in  the  crank  pin.  It  is,  however, 
])ossible  to  counter-balance  parts  approxi- 
mately correct  so  that  excessive  strain 
will  not  be  imposed,  the  object  being  to 
balance  the  wheels  almost  perfectly  while 
running,   l>iit   tn   o\erconie   a   part   of   the 
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stress  upon  the  crank  pins  when  steam  is 
shut  off.  There  are  nearly  a  score  of 
different  empirical  rules  in  use  for  balanc- 
ing and  the  results  obtained  by  them  have 
varied  all  the  way  from  very  good  to 
very   bad. 

For  engines  with  light  reciprocating 
parts,  about  50  per  cent.,  or  one-half  of 
the  weight  of  the  reciprocating  parts,  are 
sufficient  to  balance,  while  with  heavy 
reciprocating  parts  three-quarters  of  the 
weight  are  allowed  for  balancing.  Each 
wheel  should  be  balanced  for  all  of  its 
own  revolving  weight  and  its  proportion 
of  three-fourths,  or  other  proportion  used, 
of  the  reciprocating  weight,  this  three- 
fourths  of  the  reciprocating  weight  to 
be  divided  among  the  wheels  in  propor- 
tion to  the  revolving  weight  carried  by 
each  wheel.  The  calculations  are  usually 
done  in  the  constructing  or  drawing  room 
department,  but  experiments  on  balancing 
by  machine  shop  appliances  will  show- 
that  the  constructing  engineer's  work  is 
not   invariably   correct. 

Apart  from  the  mere  mathematical 
problem  of  exact  counter-balancing,  how- 
ever, the  slipping  of  wheels  while  steam 
is  shut  off  and  the  engine  drifting,  with 
frequent  consequent  bending  of  rods  and 
axles  is  another  problem  which  no 
counter-balancing,  however  exact,  can 
completely  overcome.  The  reverse  action 
of  the  engine  by  having  the  steam  en- 
tirely shut  off  and  the  rods  and  cross- 
heads  and  pistons  being  driven  by  the 
action  of  the  crank  pins  sets  up  a  motion 
so  irregular  and  so  full  of  variable  shocKs 
that  unless  the  moving  parts  are  very 
carefully  adjusted  the  tendency  to  dis- 
tortion is  very  great.  This  is  a  prob- 
lem which  has  not  yet  received  the  care- 
ful attention  that  it  merits,  and  it  would 
seem  from  the  complaints  that  have  come 
to  us  that  as  the  locomotives  are  in- 
creasing in  weight,  the  effects  of  wheel 
slipping  while  drifting  are  becoming  more 
marked  and  consequently  calls  for  more 
serious  consideration. 


Harmony   and    Fitness. 

Mr.  Robert  Quayle  is  a  fruitful 
speaker  when  addressing  railway  men. 
The  following  are  extracts  from  an  ad- 
dress he  delivered  before  the  last  con- 
vention of  the  International  Railway 
General  Foremen's  Association :  "Gen- 
eral foremen  hold  an  important  position. 
You  are  the  leader  in  your  line.  You 
are  the  leader  of  the  work.  You  are 
the  leader  of  the  men.  Your  influence 
means  a  good  deal.  Your  intelligence 
ought  to  mean  a  good  deal.  Sometimes 
we  think  that  as  one  man  we  cannot 
do  much,  but  one  man  can  do  a  whole 
lot  and  we  ought  to  determine  that  we 
will  do  the  best  we  can  and  have 
things  coming  our  way. 

"I  have  one  little  line  here  and  it  is 
this:     .Are  you  a  good  instructor?    There 


is  a  good  deal  in  that.  You  have  had 
some  teachers  in  your  time  that  could 
say  something  to  you  or  ask  you  a  ques- 
tion in  a  cynical  manner  that  would 
stir  up  all  the  ire  in  you  and  you  would 
resent  it.  He  made  an  impression  but  it 
was  not  a  good  one.  He  did  not  know 
your  disposition.  If  you  have  foremen 
under  you,  you  ought  to  know  their  dis- 
positions. You  ought  to  be  able  to  teach 
them  without  touching  under  the  lower 
rib,  and  you  are  not  a  good  instructor 
if  you  cannot  do  it.  Y'ou  may  have 
some  men  that  you  cannot  treat  that 
way,  and  if  you  have,  the  best  thing  is 
to  relegate  him  to  the  rear,  because  you 
must  have  harmony,  and  you  must  be 
the  leader  to  work  with  them  and  get 
them  to  work  with  you.  If  you  do  that 
you  will  have  a  very  good  knowledge  of 
the  men  who  are  associated  with  you  in 
each  department.  By  and  by  somebody 
higher  up  is  looking  for  a  man  to  take 
some  important  job.  Y'ou  may  be  the 
fellow  he  has  his  mind's  eye  on,  but  you 
are  tilling  such  an  important  position  that 
the  fellow  next  to  you  in  the  shop — he 
is  not  as  good  a  man  as  you,  not  nearly — 
He  says:  "I  can't  take  a  chance  on  that. 
I  am  not  going  to  take  a  man  out  of 
that  position  and  lift  him  up  a  notch 
higher  until  we  have  somebody  here  in 
the  ranks  that  will  take  his  place.'  Some 
of  us  sometitncs  feel  that  it  is  not  a 
good  thing  to  have  that  kind  of  a  man 
right  next  to  us.  We  get  jealous  and 
afraid  that  he  will  get  our  job.  Jealousy 
has  no  place  in  a  workshop,  nor  any- 
where else.  I  want  to  tell  you  that  the 
man  who  succeeds  in  getting  men  who 
are  in  every  particular  better  men  than 
he  is,  will  succeed,  and  if  I  cannot  get 
a  man  for  my  associate  who  is  a  better 
man  than  I  am,  I  won't  have  him.  He 
must  be  a  better  man  than  I  am  in  every- 
way. At  least  I  must  think  so,  and  when 
I  have  got  him  there  what  does  he  do 
with  me.  1  get  a  force  around  me  then 
and  support  that  is  as  staunch  as  the 
\ery  heavens  above.  Let  us  get  men 
about  us  that  we  know  are  our  superiors. 
That  is  not  reflecting  on  you,  either, 
when  1  say  it.  If  I  have  a  man  who 
has  good  men  about  him.  I  know-  he  has 
the  fellows  that  are  doing  the  work. 

"Have  you  got  your  eye  on  good  ma- 
terial, on  good  men — all  the  time  to  fill 
the  positions  that  are  becoming  vacant 
by  men  who  are  being  moved  up  or  leav- 
ing the  service?  Have  you  got  it  down 
some  place  "John  Jones  and  James  Brow-n,' 
and  get  them  up  according  to  their  ability 
to  do  things.  Y'ou  ought  to  have  and 
i  have  no  doubt  you  do  have.  Don't 
you  know  it  is  the  hardest  thing  in  the 
world  for  men  to  pick  out  men  to  fill 
the  positions  higher  up.  .A.  good  deal  of 
training  is  necessary  and  you  men  ought 
to  have  these  men  dow-n  at  the  bcpiiming 
that  have  the  intelligence :  that  have  the 
moral   fitness;    that   have   the    mechanical 


fitness.  1  said  'moral  fitness,'  and  1  want 
to  tell  you  that  you  do  not  want  to  put 
any  man  into  a  position  of  trust  who  is 
over  a  lot  of  other  men,  unless  he  is  a 
clean  man." 


Crosshead    Clearance. 

When  adjusting  a  main  rod  to  the 
proper  length,  always  observe  whether 
the  key  in  the  back  end  is  in  front  or 
behind  the  crank  pin.  When  in  front 
the  rod  is  lengthened,  as  the  brass 
wears  and  the  key  is  driven  down,  and 
when  behind  the  rod  is  shortened.  The 
clearance  should  be  divided  with  a  view 
to  meeting  and  equalizing  these  un- 
avoidable contingencies. 

.\nothcr  point  that  should  be  remem- 
bered is  the  space  occupied  by  the  area 
of  the  piston  rod,  unless  the  piston  rod 
passes  through  the  front  cylinder  head, 
making  both  ends  of  the  piston  rod 
space  alike.  In  the  ordinary  piston  the 
back  end  should  have  1/32  inch  more 
clearance  than  the  front  end  to  equal- 
ize the  amount  of  the  exhaust.  In  the 
roundhouse  it  is  frequently  necessary  to 
disconnect  a  main  rod  and  put  it  up 
again.  When  the  engine  cannot  be 
moved  to  the  center,  it  is  necessary  to 
scribe  a  line  on  the  guides  at  either  end 
of  crosshead  before  disconnecting  and 
observe  that  the  crosshead  remains  in 
the    same   position    w-hen    connected. 


Tapping  Holes  True. 
In  tapping  holes  on  any  level  surface. 
use  a  square  to  keep  the  tap  true,  the 
eye,  however  experienced,  is  not  to  he 
trusted.  Some  clever  mechanics  fall  into 
the  habit  of  trueing  their  work  by 
window  frames  and  other  portions  of 
I)uildings.  These  are  not  ahvays  reliable 
and  the  effect  of  perspective  diminishes 
the  object  with  which  the  comparison  is 
being  made.  When  tapping  holes  in  a 
boiler  or  other  circular  work,  lay  off 
the  hole,  then  describe  a  circle  of  any 
convenient  size,  and  when  the  tap  is  well 
entered  try  dividers  from  the  end  of  the 
tap  to  various  points  of  the  circle  and 
observe  that  the  tap  is  being  kept  equi- 
distant  from   the  circle. 


Large  Electric  Excavator. 
.\  Lidgerw-ood-Craw-ford  electric  ex- 
cavator of  unusual  size  is  under  construc- 
tion. This  machine  will  have  a  boom 
100  ft.  long  and  will  be  equipped  with 
a  liucket  capacity  of  4  cu.  yds.  of  earth. 
It  will  be  operated  by  -WO-volt  60-cycle 
three-phase  motors. 


To  possess  things  and  never  allow-  them 
ti.  possess  us — this  is  the  essential  part 
of  morality-. 


Xo  man  is  utterly  alone,  as  long  as  he 
can   forget  himself. 
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Brake  Equipment  L.  G.  N. 

In  an  effort  to  prepare  a  series  of  arti- 
cles leading  up  to  a  description  of  the 
"L'niversal"  type  of  brake  for  passenger 
cars  in  steam  road  service,  we  are  con- 
vinceil  lliat  a  thorough  understanding  of 
the  <(|uipuienl  will  he  obtained  only 
througli  a  study  of  the  improved  features 
of  the  pneumatic  brake  systems  before 
electric  transmission  of  the  operator's  in- 
tent became  a  necessity,  or  as  an  exam- 
ple— the  brake  valve  is  provided  with 
direct    and    equalizing   exhaust    (lorts    for 


and  triple  val\'e  (quipment.  the  P.  C. 
equipment  resulted. 

During  1911  ci>usideral)le  space  was  de- 
voted to  a  description  of  the  P.  C.  brake, 
distance  of  train  stops  and  the  braking 
p^>wer  problems  which  from  a  viewpoint 
of  safety  made  the  P.  C.  equipment  a  ne- 
cessity in  certain  classes  of  service. 

At  this  time  it  is  desired  to  touch  upon 
the  development  of  the  triple  valve  of  the 
L.  G.  type  beginning  with  the  type  L. 
valve,  iiur  readers  understand  what  is 
meaiU  1)>  i|uick  service,  graduated  release. 


—  SR. 


AR. 
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service  oi>eraliou.  cidlap^ible  t\'pe  of 
equaling  discharge  valve  and  reductinn 
limiting  features  before  electric  cunnec- 
lions  are  considered.  Similarly  the  car 
brake  e(piipment  is  brouglu  to  a  state  of 
pneumatic  perfection  before  electrical  ad 
ditions  are  contemplated  anil  our  readers 
are  familiar  with  the  conditions  of  serv- 
ice and  braking  power  prr.blems  which 
necessitated  an  improved  ])r;d<e  of  the 
L.  N.  type  which  was  improved  upon 
through  tUe  I.  G.  N.  equipment,  and  when 
weights  of  cars  and  train  spc  i  ds  increased 
lieyon<l  the  hmitations  of  a  single  cvliuder 


ipiick  recharge  and  high  pressure  emer- 
gency features,  and  oidy  one  view  of  the 
L.  triple  valve  is  sliown  for  the  purpose 
of  comjiarison.  tiraihi.ited  release,  high- 
l)rtssure  emergency  and  quick-recharge 
w:is  made  possilile  through  the  addition 
of  a  supph'm<-ntar\  reservoir  and  at  the 
same  time  certam  undesirable  effects 
were  encountered  wliieh  were  eliminated 
in  the  L.  G.  triiile  valve,  particularly  so 
tlie  ditTiculties  in  releasing  lirakcs  when 
unusually  high  cyliiirUr  pressures  were 
developed. 

The    I-,    G,    v.ilve    ret.ains   tlie    improved 


features  of  the  L.  valve  and  provides  the 
maximum  degree  of  flexibility  that  can 
be  attained  with  a  triple  valve  without 
the  use  (.if  electricity. 

The  maximum  permissible  retarding 
effect  for  satisfactory  service  operation  is 
based  upon  the  light  weight  of  the  car 
and  is  taken  somewhat  arbitrarily,  while 
for  emergency  operations  braking  power 
can  safely  be  increased,  hence  one  of  the 
principal  objects  sought  in  the  develop- 
ment of  the  L.  G.  valve  is  the  greatest 
possible  difference  between  service  and 
emergency  brake  cylinder  pressures  with- 
out separating  service  and  emergency 
features. 

For  several  reasons  it  would  be  im- 
practical to  increase  brake  pipe  pressure 
beyond  110  lbs.  per  square  inch,  and  in 
service  the  L.  G.  triple  valves  will  de- 
velop approximately  105  lbs.  cylinder 
pressure  from  110  lbs.  brake  pipe  pres- 
sure when  used  in  emergency  position, 
and  it  becomes  evident  that  an  ordinary 
method  of  release  of  such  abnormal 
pressures  from  the  brake  cylinders  would 
be  decidedly  difficult,  hence  a  special  pro- 
vision is  made.  The  diagrammatic  and 
sectional  views  will  serve  to  show  the 
operation  of  the  triple  valve,  how  the 
pressures  arc  obtained  ami  how  the  re- 
lease is   accomplished. 

Referring  to  the  release  position  of  the 
"L.  G."  valve  the  auxiliary  and  supple- 
mentary reservoirs  are  charged  from  the 
brake  pipe  through  the  usual  feed-groove 
and  past  a  check  valve,  there  being  no 
pressure  in  the  brake  cylinder,  the  inter- 
cepting portion  contains  atmospheric 
pressure,  while  the  high  pressure  piston 
is  open  to  the  atmosphere  at  ihc  upper 
end,  and  supplementary  pressure  is  ef- 
fective on  its  slide  valve  and  equali;^ed, 
throiigli  ;i  sm.dl  port  with  the  chamber 
shown  at  the  hoiioni  eiul  in  the  distorted 
view,  the  sectional  views  will.  biiwc\er, 
show  that  this  piston  works  on  a  hori- 
zontal plane. 

The  flow  of  air  to  the  relief  portion 
will  be  shown   in   second  service  position. 

If  brake  cylinder  jiressure  is  being  ex- 
hausted it  flows  past  the  central  portion 
.)t  the  intercepting  valve,  then  through 
the  caxity  of  the  high  pressure  slide 
valve,  tlien  through  the  slide  valve  and 
graduating  valve  of  the  main  piston  to 
the  atmosphere.  This  flow  can  readily  be 
traced  by  a  glance  at  the  diagrammatic 
view  of  release  position. 

When  an  application  of  the  brake  is 
desired,  the  usual  brake  pipe  reduction 
permits  the  auxiliary  reservoir  pressure 
to  force  the  main  piston  aiul   slide  valve 
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to  applicalion  position,  which  cuts  otT  the 
supplementary  reservoir,  admitting  au.vil- 
ing  reservoir  pressure  to  the  brake  cyl- 
inder via  the  high  pressure  piston  slide 
valve  cavity  and  the  intercepting  valve. 
Whether  the  main  slide  valve  assumes 
quick  service  or  full  service  position  de- 
pends upon  the  number  of  cars  being  op- 
erated and  whether  the  slide  valve  is  in 
quick  service  or  full  service  lap  when  the 
brake  pipe  reduction  ceases  depends  upon 
the  position  assumed  during  the  applica- 
tion. This  action  of  the  type  "K"  triple 
valve  is  so  well  known  as  to  require  no 
further  comment  save  that  in  quick  serv- 
ice position  air  from  the  brake  pipe  en- 
ters the  brake  cylinder  past  the  check 
valve  IS.  The  graduated  release  is  ac- 
complished as  with  the  type  "L"  triple 
valve.  If  the  brake  pipe  reduction  is  rapid 
enough  to  carry  the  piston  and  slide 
valve  past  full  service  to  second  serv- 
ice position,  the  service  ports  are 
blanked  and  auxiliary  reservoir  pressure 
flows  through  ports  "Z"  and  "D"  to  the 
relief  valve  portion,  thence  through  suit- 
able ports  and  cavities  past  piston  70  to 
a  cavity  in  the  slide  valve  on  piston  85 
to  a  cavity  "B"  raising  check  valve  91 
which  leads  to  the  brake  cylinder,  and 
when  au.xiliary  and  brake  cylinder  pres- 
sures are  equal,  the  spring  92  seats  the 
check  valve.  Brake  cylinder  and  auxiliary 
pressures  then  being  equal  in  the  cham- 
bers at  either  side  of  piston  85,  the  spring 
95  forces  the  piston  and  slide  valve  to 
the  right  and  the  exhaust  cavity  of  its 
slide  valve  opens  the  auxiliary  to  the  at- 
mosphere. This  sudden  drop  in  auxiliary 
pressure  then  permits  the  graduating 
spring  to  force  the  main  piston  to  second 
service  lap  position  in  which  there  is  no 
further  flow  through  port  "Z,"  it  being 
lapped  by  the  graduating  valve  until  a 
still  further  reduction  again  opens  port 
"Z"  and  the  operation  and  exhaust  of 
auxiliary  pressure  is  repeated. 

This  feature  prevents  the  full  travel  of 
the  main  piston  and  a  consequent  emer- 
gency application  when  it  is  not  desired 
and  when  brake  pipe  pressure  is  restored 
and  the  main  piston  moved  to  release  po- 
sition, brake  pipe  pressure  moves  piston 
85  and  its  attached  slide  valve  to  its 
normal  position  and  the  supplementary 
reservoir  is  connected  with  the  auxiliary 
giving  a  prompt  recharge. 

When  the  brake  pipe  pressure  is  sud- 
denly reduced,  the  main  piston  is  forced 
to  its  full  stroke  or  emergency  position. 
In  this  position  auxiliary  reservoir  pres- 
sure flows  through  a  port  "B"  in  the  slide 
valve  seat  to  chamber  '"B,"  unseating  the 
intercepting  valve  and  promptly  equaliz- 
ing with  the  brake  cylinder  when  spring 
64  instantly  returns  the  interceptin.g  valve 
to  its  norma!  position.  At  this  same  in- 
stant the  main  slide  valve  exhausts  the 
pressure  from  the  outside  of  the  high 
pressure  piston,  and  the  supplementary 
reservoir  pressure  constant  on  the  inside 


of  the  piston  forces  the  piston  down  and 
admits  pressure  to  the  quick  action  pis- 
ton, unseating  it,  and  the  quick  action 
valve  which  exhausts  brake  pipe  pressure 
to  the  atmosphere  continuing  the  emer- 
gency application  throughout  the  train. 

The  same  movement  of  the  high  pres- 
sure piston  admits  supplementary  pressure 
to  the  chamber  "G"  of  the  intercepting 
valve  and  flows  to  the  brake  cylinder  as 
the  intercepting  valve  is  forced  to  its  seat 
by   spring  and  brake  cylinder  pressure. 


I  he  release  after  an  emergency  appli- 
cation is  made  in  the  usual  manner,  but 
at  the  first  movement  the  brake  cylinder 
is  opened  to  the  lower  pressure  in  the 
auxiliary  reservoir  through  the  intercept- 
ing valve,  thus  assisting  momentarily  in 
the  recharge,  and  immediately  thereafter 
the  high-pressure  piston  operates  to  cut 
off  the  brake  cylinder  pressure  from  the 
auxiliary  reservoir  and  exhaust  brake 
cylinder  pressure  to  the  atmosphere,  thus 
releasing  the  brake. 


iNTERcoTiNa  Valve 


High  Pressure  Pii,roN 
L.    G.    TKIl'I.E    VALVE    I.N    UF.I.K.\.SK    PCSITION 


This  entire  action  is  practically  in- 
stantaneous and  in  this  manner  the  auxil- 
iary and  brake  cylinder  equalize  when 
the  auxiliary  is  cut  oflf  and  the  supple- 
mentary pressure  entering  the  brake  cyl- 
inder raises  the  pressure  to  within  about 
5  lbs.  of  the  initial  pressure  contained  in 
the  supplementary. 

The  quick  action  piston  is  returned  to 
its  original  position  by  brake  cylinder  and 
spring  pressure,  and  the  high  pressure 
piston  is  returned  to  normal  position 
when  brake  pipe  pressure  is  restored. 

Through  this  arrangement  the  cnier- 
Erency  application  can  be  made  at  any 
time  regardless  of  previous  service  appli- 
cations. 


Braking    Power    Problems. 

Tlie  braking  power  problems  that  are 
presented  from  time  to  time  through  the 
introduction  of  heavier  cars  and  locomo- 
tives, high  rates  of  speed  and  increase  in 
traffic  are  not  generally  appreciated  by 
tlie  average  railroad  man.  If  an  increase 
in  the  weight  of  a  car  required  but  an 
.idilition.il  number  of  pounds  brake  shoe 
pressure  to  produce  an  adequate  braking 
force,  there  would  be  no  complicated 
braking  power  problem  to  deal  with,  and 
no  doubt  the  required  force  would  be 
secured  by  means  of  additional  cylinders 
or  increases  in  total  leverage  ratios. 

In  order  to  meet  present-day  require- 
ments an  air  brake  equipment  working  at 
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its  maximum  etliciency  iiuist  bring  a  train  proveniont.  but 
to  rest  from  a  60-mile  per  hour  .-ipeed  years  the  !'.  (.'. 
in  a  specified  distance,  and  the  sliortest      oped   and    by    ils 
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NN'bile  many  other  coiiditions  are  im- 
portant factors  affecting  the  distance  in 
vvhicli  a  train  of  cars  can  be  stopped 
with  an  air  lirake  ecjuipment.  rate  of 
speed  being  the  cliief  consideration,  it 
is  desired  to  ignore  all  of  the  com- 
ponent factors,  excei)t  the  weight  of  the 
car  and  locomotive. 

By  comparing  record-,  of  air  brake 
performance  in  reference  to  distances  in 
which  trains  of  cars  have  been  stopped, 
it  will  be  observed  tliat  a  train  running 
at  the  rate  of  60  miles  per  hour  could 
be  stoiiped  in  a  di.stance  of  about  1,050 
feet  from  the  point  n{  application  by 
the  (juick  action  automatic  brake,  but 
this  was  accomplished  30  years  ago  and 
with  the  same  train  and  equipment  it 
can  be  duplicated  and  no  doubt  be  im- 
proved upon  at  the  (jrescnt  time,  but 
about  10  years  ago  llie  use  of  a  liigh- 
speed  brake  l)ecame  a  necessity  and 
while  this  was  a  more  powerful  and 
more  efficient  brake,  the  distance  in 
which  a  train  of  cars  could  be  stopped 
from  the  60  m.  p.  h.  speed,  increased 
to  from  1,500  to  1,800  feet  and  in  s(jme 
cases  to  2,200  feet. 

About  seven  years  ago  the  use  of  the 
L.  .\'.  equipment  brought  tlie  distance 
of  a  train  stop  from  the  same  rate  of 
speed  back  to  1,300  and  1.-100  feet,  de- 
pending ni)on  conditions,  and  the 
L.    G.    X.    equipment    was    -till    an    im- 
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<  'bviously  there  is  some  definite  rea- 
son why,  in  spite  of  the  many  improve- 
ments in  brakes,  the  length  of  train 
stops  has  materially  increased  and  the 
chief  reason  is  a  constant  increase  in 
the  w-eight  of  the  cars  and  locomotives. 

Just  why  the  increased  weights  so 
markedly  affect  the  efficiency  of  the 
brake  is  the  problem  we  desire  to  com- 
ment upon  at  the  present  time. 

-\s  air  brake  men  we  have  been 
taught  that  the  solution  of  an  air  brake 
]iroblem  necessitates,  among  other  con- 
siderations, first,  a  knowledge  of  factors 
and  fundamental  principles,  and  to  find 
those  involved  in  each  particular  case 
requires  a  system  of  reasoning,  elimina- 
tion, substitution,  analysis  and  deduc- 
tion and  when  the  fundamental  prin- 
ciples are  recognized  and  used  as  a 
basis  we  can  build,  with  mathematical 
precision,  upon  a  reliable  and  accurate 
foundation. 

The  fundamental  law  of  the  science 
or  art  of  mechanics  is  the  conservation 
and  transformation  of  energy.  Scien- 
tific men,  according  to  a  well  defined 
system  of  reasoning,  agree  that  during 
the  formation  of  the  earth  a  certain 
amount  of  energy  has  been  stored,  it 
may  be  expended  or  transformed  in  the 
earth's  movement,  some  of  it  is  neces- 
sary to  force  a  plant  out  of  the  earth 
and  into  space  during  its  growth,  but 
it  is  understood  that  man  cannot  add 
to  or  create  any  energy.  All  that  man 
can  do  either  physically  or  mechanically 
is  to  transform   portions  of  this  energy 
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enormous  loss  of  the  origiiKil  tlirough 
transformation. 

The  intent  is  to  say  that  a  certain 
amount  of  energy  can  be  stored  in  a 
band  saw  or  in  the  flywheel  of  a  sta- 
tionary engine,  but  the  energy  expended 
in  storing  it  is  greatly  in  excess  of  the 
amount  that  can  be  utilized  for  work- 
ing purposes. 

The  energy  expended  by  the  locomo- 
tive in  service  is  derived  from  the  coal 
which  is  converted  into  heat  and  the 
coal  derives  its  energy  from  the  growth 
of  the  substance  of  which  it  is  composed 


In  air  brake  work  we  are  not  unduly 
concerned  as  to  the  source  or  creation 
of  energj'  nor  in  the  conservation  inso- 
far as  to  whether  man  is  able  to  destroy 
or  dissipate  any  energy  (which  he  is 
not),  but  we  are  concerned  with  the 
energy  developed  by  the  locomotive 
and  stored  in  itself  and  the  train  it 
hauls  and  know  that  it  must  be  dissi- 
pated or  transformed  before  the  train 
can  be  stopped,  or  as  a  homely  illustra- 
tion, a  brick  can  be  carried  to  the  top 
of  a  building,  thereby  storing  in  it  the 
energy  expended  in  carrying  it.  then  the 
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and  well  informed  men  agree  that  less 
than  1  per  cent,  of  the  stored  energy  of 
the  coal  can  be  utilized  by  the  most 
modern  locomotive,  hence  in  our  more 
or  less  loose  financial  system  it  is  some- 
times possible  to  get  something  def- 
inite out  of  practically  nothing,  but 
mechanically  it  is  impossible,  for  every 
ounce  of  energy  expended  means  an 
enormous  loss  from  some  other  source 
of  energy. 

This  is  the  law  or  rock  upon  which 
splits  the  inventor  who  presumes  to 
revolutionize  things  mechanical  with- 
out   finding    fundamental    principles 


stored  energy  can  be  dissipated  almost 
instantly  by  dropping  the  brick  to  the 
earth  or  be  gradually  expended  by  car- 
rying it  back;  similarly  the  energy 
stored  in  the  moving  train  can  be  al- 
lowed to  dissipate  through  journal  fric- 
tion and  atmospheric  resistance  or  be 
compelled  to  dissipate  in  a  few  seconds 
time  by  the  application  of  the  brake: 
in  either  case  nature  is  only  concerned 
in  the  transformation  or  liberation  of 
the  energy  stored,  regardless  as  to 
whether  it  is  done  in  seconds  or  hours. 
Outside  of  that  lost  through  internal 
friction,    journal     friction     atmospheric 


and  rail  resistance  all  the  work  done 
by  the  locomotive  or  energy  expended 
is  stored  and  must  be  dissipated  before 
the  train  can  stop,  hence  we  are  con- 
cerned with  the  amount  of  energy  we 
have  stored  when  a  train  is  to  be 
stopped  in  a  certain  distance  from  a 
given  speed. 

The  amount  of  energy  stored  in  the 
train  is  usually  found  by  multiplying 
the  weight  of  the  mass  in  motion  by  the 
speed  in  miles  per  hour. 

Thirty  years  ago  a  train  of  live  cars 
and  locomotive  running  at  a  speed  of 
35  m.  p.  h.  contained  about  4,900  foot 
tons  energy,  today  12  modern  cars  and 
two  powerful  locomotives  running  at  a 
speed  of  80  m.  p.  h.  contain  about  186,- 
000  foot  tons  of  energy  or  a  modern 
train  at  a  high  rate  of  speed:  the  work 
done  by  the  brake  in  stopping  a  train  is 
sufficient  to  lift  a  1-ton  weight  48  miles 
in  the  air  or  the  energy  dissipated  in 
stopping  the  train  would  raise  a  weight 
of  730  tons  350  feet  in  the  air,  or  stated 
in  another  way  this  expended  energy  is 
sufficient  to  run  a  street  car  about  66 
miles  distance. 

The  most  effective  method  found  for 
dissipating  the  energy  thus  stored  in  a 
train  is  the  application  of  a  cast  iron 
brake  block  or  brake  shoe  to  the  sur- 
face of  the  wheel  which  creates  a  fric- 
tion tending  to  check  the  rotation  of 
the  wheel,  which  in  turti  develops  a  re- 
ta.diiig  force  between  the  wheel  and  the 
rail  which  eventually  brings  the  train 
to  a  stop. 

Practically  the  same  methods  and 
materials  were  used  30  years  ago  and 
from  certain  points  of  view  it  may  ap- 
pear to  be  an  inefHcient  mechanism,  yet 
the  methods  have  not  been  improved 
upon.  Many  attempts  have  been  made 
to  improve  upon  the  composition  of  the 
shoe,  but  to  date  the  soft  cast  iron  shoe 
for  low  speeds  and  the  chilled  cast  iron 
shoe  for  high  speeds  are  the  best 
obtainable. 

By  inefficient  mechanism  from  a  cer- 
tain point  of  view,  we  mean  that  for 
every  thousand  pounds  force  applied  to 
the  shoe  only  about  100  pounds  of  ac- 
tual retarding  force  is  obtained,  or  the 
average  co-efficient  of  brake  shoe  fric- 
tion is  not  much  over  10  per  cent. 

While  brake  shoe  and  method  of  ap- 
plication has  remained  the  same  the 
weights  of  cars  have  increased  from 
20,000  pounds  to  150,000  pounds  and 
weights  of  locomotives  (on  drivers) 
have  increased  from  25,000.  pounds  to 
400.000  pounds. 

In  spite  of  more  wheels  and  shoes 
per  train,  the  shoe  must  still  do  over  4 
times  the  amount  of  work  when  stop- 
ping a  modern  train  than  was  necessary 
when  the  lighter  equipment  was  in  serv- 
ice and  applying  4  times  the  force  in 
pounds  on  the  shoe  cannot  produce  4 
times  the  amount  of  retardation 
formerly    obtained,    because    many    ex- 
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pcriinents  have  proven  that  the  co- 
efticient  of  friction  obtainable  de- 
creases with  an  increase  in  pressure 
brought  to  bear  upon  the  shoe,  with  an 
increase  in  the  length  of  time  it  is  ap- 
plied to  the  shoe,  and  with  an  increase 
in  the  speed  of  the  vvliecl. 

All  other  conditions  being  equal, 
doubling  the  speed  from  35  to  7U 
ni.  p.  h.  mean;,  tliat  the  train  will  run 
4  limes  the  distance  before  the  added 
energy  can  be  dissipated  and  tlie  train 
brought  to  rest,  and  in  this  problem 
there  are  many  ether  factors  sucli  as 
increased  numbers  and  weights  of  parts 
of  mechanism  to  be  moved  which  ab- 
sorbs power  developed,  and  one  of  the 
most  important  factors  is  the  time  ele- 
ment, as  the  gages  on  the  locomotive 
do  not  indicate  what  is  taking  place  at 
the  rear  of  the  train,  as  in  many  in- 
stances the  brakes  may  be  fully  applied 
at  the  head  end  of  the  train  before  they 
become  effective  at  the  rear  and  110 
pounds  pressure  mi  the  air  gage  does 
not  necessarily  mean  110  at  the  rear  of 
the  train. 

Reverting  to  the  effect  of  mcreased 
pressure  on  tlie  brake  shoe,  during  a 
lest  of  the  late  P.  C.  equipment,  it  was 
found  that  the  enormous  pressures  de- 
veloped resulted  in  some  cases  in  wear- 
ing away  one-fourth  of  an  inch  of  the 
shoe  during  a  single  stop  and  that  the 
high  degree  of  heat  generated  through 
friction  frequently  warped  the  shoes  in 
such  a  manner  that  but  a  very  small 
portion  of  it  would  be  brought  to  bear 
upon  the  wheel  tread  at  the  beginning 
of  another  (jr  subsequent  application, 
all  of  which  tended  to  defeat  the  ends 
sought  in  shortening  the   stop. 

.\notlier  factor  which  entered  largely 
into  the  problem  was  the  increase  of 
piston  travel  (lowering  of  cylinder  pres- 
sure) when  cars  were  in  motion,  travels 
of  5;/'  to  6  inches  standing  frequently 
increased  to  10^^  and  11  inches  under 
the  influence  of  an  emergency  apjdica- 
tion  at  higli  speeds. 

This  braking  power  problem,  which 
could  not  be  analyzed  in  anything  short 
of  a  volume,  has  been  created  by 
providence,  nature,  circumstances  or 
necessity,  according  to  your  belief  ^r 
opinion,  but  whatever  imposed  it  has 
also  provided  two  nun  with  marvelous 
powers  of  coiicepti"ii  .md  ability  to 
whom  it  ha,  entrusted  the  solution  or 
who  have  from  lime  to  lime  conceived 
the  absolutely  essential  means  lor 
safely  controlling  the  eiKiriiH.us  ener- 
gies  thus  transformed. 

We  refer  t<  George  Westinghouse 
and  Walter   \' .   Turner. 

With  modern  equipment  the  clasp,  or 
two  slirjL-s  per  wheel  type  of  foundation 
brake  gear,  greatly  reduces  or  more 
than  lialves  the  brake  shoe  work,  wear 
and  heat  generated,  in  fact,  it  has  prac- 
tically s..lved  the  shoe  pr...biem  for  the 
lime    being    while    the    "L'lv.x  ersal    con- 


trol" equipment  provides  for  proper 
distribution,  development  and  mainte- 
nance of  correct  pressure^  and  the  elec- 
tric transmission  of  the  operator's  in- 
tent eliminates  the  undesirable  qualities 
of  the  time  element  both  as  to  applica- 
tion and  release  and  makes  possible  the 
most  efficient  emergency  brake  ob- 
tain.iblc. 

The  universal  cntrol  is  the  improved 
electro-pneumatic  lirake  and  by  its  use 
the  modern  heavy  passenger  cars  can 
be  stopped  from  60  m.  p.  h.  speeds  on 
level  track  in  approximately  1,000  feet 
distance,  which  is  as  perfect  in  per- 
f.irmaiice  as  any  brake  has  ever  been 
nv  probably  ever  will  be,  as  all  known 
laws,  fuiulamental  principles  and  ele- 
ments of  nature  were  considered  in  the 
design  of  the  brake. 

This  brake,  which  has  recently  been 
subjected  to  a  severe  test  in  railroad 
service,  will  be  illustrated  and  described 
111  future  Issues. 


signed  purposely  for  the  use  of  alcohol, 
it  is  probable  that  that  spirit  may  be  used 
economically  in  motors  in  competition 
with  gasolene  even  at  a  price  of  35  cents 
to  the  gallon;  but  experience  will  be  re- 
quired to  demonstrate  the  relative  cost 
of  the  two  liquids  for  motor  driving. 
As  long  as  gasolene  is  cheaper  per  unit 
of  work  than  alcohol,  the  cheap  material 
is  certain  to  hold  popularity  in  spite  of 
its    undesirable    characteristics. 


Prosperity    of    Illinois    Central. 

The  annual  report  of  the  Illinois  Cen- 
tral recently  issued  shows  the  largest 
gross  earnings  in  the  history  of  the  com- 
l.any.  Referring  to  the  disasters  to  the 
property  which  resulted  from  the  Hoods 
of  last  summer.  C.  II.  Markham,  presi- 
dent remarks  : 

"The  result  of  this  interruption  of  traf- 
fic was  not  only  the  loss  of  considerable 
revenue,  but  it  als...  caused  a  large  expen- 
diture in  restoring  the  portions  of  the  rail- 
road washed  out.  and  resulted  in  a  con- 
L-'esiion  of  traffic  which  was  a  very  ex- 
pensive and  disturbing  matter  to  both  the 
company  and  its  patrons. 

"While  the  income  account  shows  that 
the  operating  results  for  the  year,  consid- 
erably improved  over  those  for  the  pre- 
vious year,  they  are  not  equal  to  what  had 
been  hoped  for;  but  month  by  month,  im- 
provement has  been  made  and  the  results 
for  the  last  few  nioiulis  nf  the  fiscal  year 
were  decidedly  eiumiraging,  the  net  rev- 
enue for  the  m.iiith  ni  May  being  larger 
than  any  other  muiuh  of  May  in  the  his- 
tory of  the  comiiany,  and  that  for  the 
nil. nth  of  June  clnsely  a|iproaching  the 
highest  net  revenue  in  any  previous 
June" 

Rivals  for  Gasolene. 

.\  statement  was  recently  circulated 
thrfiugh  press  dispatches  that  some  one 
had  invented  a  jirocess  for  making 
.alcohol  from  cellulose  as  being  some- 
thing new  and  important.  Cellulose  is 
fnund  in  all  plants  .md  is  the  essential 
constituent  ><i  the  w;ills  nf  the  cells.  There 
is  notliing  ii.uel.  however,  in  the  pro- 
posal to  m.iki'  .lie,  ihol  from  that  sub- 
stance, for  nuinv  processes  have  been 
patented  for  abstracting  alcohol  fr<un 
cellulose,  but  so  far  they  have  not  proved 
of  any   practical   v.ihie. 

Willi    internal    combustion   engines    de- 


Originator  of  the  Steam  Engine. 

Although  very  little  of  a  practical 
character  had  been  done  before  the 
eighteenth  century  to  develop  the  use  of 
steam,  thinking  men  displayed  much  in- 
terest in  the  problem  centuries  earlier. 
.Ml  readers  of  engineering  histories  are 
aware  that  Hero  of  Alexandria  com- 
piled a  book  about  200  years  before  the 
Christian  era  commenced,  in  which  he 
descrilied  the  .Eolipile  an  elementary  form 
of  steam  engine  which  had  probably  been 
in  use  for  many  centuries  previously. 
The  treatise  of  Hero  remained  practically 
hidden  until  1547,  when  it  was  translated 
into  Italian,  The  book  attracted  so  much 
attention  among  scientists  of  that  time 
that  it  was  published  in  several  languages 
and   ran   through    eight   editions. 

When  Hero's  work  was  put  in  shape 
to  be  read  by  modern  investigators,  they 
began  immediately  to  work  out  the  prob- 
lem of  producing  a  practical  steam  engine. 
It  took  several  centuries  to  develop  a 
steam  engine  that  would  pump  water, 
drive  machinery  and  operate  locomotives, 
but  the  credit  of  having  pointed  out  the 
way  belongs  to  Hero,  the  far-seeing  Greek. 
He  has  received  small  credit  for  the  work 
he  achieved. 


Steamer  Obstructed  by  Cattle. 

Our  friend.  Mr.  W.  S.  Gray,  of  the 
Louisville  &  Nashville,  sends  us  a  clip- 
ping from  the  Cincinnati  Times  Star 
which  gives  an  account  of  a  river  steam- 
er being  stalled  by  a  herd  of  cattle.  Mr. 
Gray  calls  upon  some  of  our  readers  to 
invent  a  cow  catcher  suitable  for  steam- 
boats.    The   article   reads : 

The  Green  and  Barren  rivers  are 
rarely  troubled  with  low  water  because 
of  the  locks  and  dams,  but  this  season's 
drouth  has  broken  all  records.  Captain 
Porter  Hines.  of  the  steamer  Chaperon, 
vouches  for  this  story:  On  the  last  trip 
down  the  pilot  blew  a  whistle  as  if  for 
a  landing  at  C<ile"s  Ferry,  just  below  the 
moutli  of  Gasper.  This  was  not  a  reg- 
ular landing,  and  C.lpt.iin  Hines  and 
other  officers  went  on  deck  to  lind  out 
about  the  matter.  It  was  soon  discov- 
ered that  a  half  dozen  cows  had  waded 
out  in  the  channel  to  get  cool  and  to 
rid  themselves  of  the  flies.  They  had 
effectually  bb.cked  the  channel,  and  the 
deck  hands  were  compelled  to  drive  them 
to  the  bank  bef.ire  the  boat  could  proceed 
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Baker  Valve  Gear  Model. 
Models  of  the  Baker  valve  gear  are  be- 
ing added  to  the  instruction  equipment 
on  several  railroads  and  we  reproduce  a 
drawing  of  a  model  furnished  to  us  by 
Mr.  G.  Wallace  Fordyce,  a  young  ma- 
chinist occupied  in  the  Erie  shops  at 
Meadville,  Pa.  The  gearing  as  shown  in 
the  drawing  is  arranged  for  the  inside 
admission  type.  This  is  distinguished  by 
the  form  and  application  of  the  bell  crank 
which,  in  the  inside  admission  type,  has 
the  upper  arm  pointing  backwards.  In 
the  outside  admission  type  of  valve  gear 
the  upper  arm  of  the  bell  crank  points 
forward.  It  will  also  be  noted  that  in 
the  inside  admission  type  of  gearing  the 
eccentric  crank  follows  the  main  crank 
when  the  locomotive  is  running  forward. 
In  the  case  of  an  outside  admission  valve 
the  eccentric  crank  is  set  a  correspondence 
ahead  of  the  main  crank.  The  gearing  is 
readily  adapted  to  changes  in  organic 
structure  and  is  rapidly  coming  into  popu- 
lar favor  on  many  railroads.  The  sector  or 
quadrant   shown  above  the   bell-crank   in 


For  the  information  of  people  not  con- 
versant with  the  principle  of  the  gas  pro- 
ducer it  may  be  explained  that  the  ap- 
paratus is  a  sort  of  miniature  gas  work. 
Coal  is  placed  in  a  small  storage  bin, 
whence  it  is  fed  automatically  to  an  en- 
closed furnace.  When  the  furnace  is  lit 
the  coal  gives  off  gas,  which  is  sucked 
by  the  action  of  the  piston  through  some 
scrubbing  material,  by  which  all  tar  or 
other  solid  matter  is  retained.  The 
cleansed  gas  then  passes  into  the  cyl- 
inder, and  forms  the  fuel  in  the  same  way 
as  ordinary  illuminating  gas  is  used  in 
gas  engines.  When  coal  for  this  purpose 
is  used  on  vehicles  it  has  been  found  dif- 
ficult to  regulate  the  supply  to  the  fur- 
nace with  the  accuracy  necessary  to  pro- 
duce satisfactory  running,  while  the 
scrubbing  process  has  not  infrequently 
been  found  defective,  the  tar  declining  to 
stay  behind  entirely  in  the  scrubber.  I'ut 
it  has  always  seemed  to  me  that  tlure 
.should  be  no  insuperable  difficulty  in 
using  heavy  oils  in  this  fashion,  regulat- 
ing the  Iced  to  some  kind  of  furnace  sim- 
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the  model  is  not  on  the  gearing,  as  applied 
to  a  locomotive,  but  is  very  convenient  as 
applied  to  a  model,  as  it  avoids  the  neces- 
sity of  using  a  reach  rod  with  reversing 
lever  and  attachments,  as  in  the  model 
the  gear  may  be  placed  in  the  forward  or 
backward  motion  by  loosening  an  ad- 
justable screw  attached  to  the  sliding  pin 
in  the  quadrant  when  the  screw  may  be 
tightened  at  the  desired  place  on  the 
quadrant,  the  reverse  being  readily  moved 
by  hand. 


Liqtiid   and   Other   Concentrated    Fuel. 

The  high  price  of  gasoline  and  the  de- 
mand for  smokeless  combustion  are  lead- 
ing to  various  experiments  with  fuel  and 
furnaces  that  will  take  the  place  of  oil 
fuel.  Powdered  coal  makes  a  highly  ef- 
ficient and  smokeless  fuel  when  burned, 
and  furnaces  suitable  for  its  combustinn, 
while  gas  produced  by  special  mean.s  is 
giving   promising   results. 

Our  Glasgow  agent,  A.  F.  Sinclair,  in 
one  of  his  weekly  contributions  to  the 
Glasgow  Herald,  writes  about  a  liquid 
fuel  producer  as  follows : 


ilar  to  that  used  on  steamers  for  raising 
.■•team,  and  it  creates  no  surprise  there- 
fore to  learn  that  a  producer  on  those 
lines  has  been  brought  into  successful 
operation.  The  apparatus  has  been  fitted 
to  several  Commer  cars,  but  instead  of 
tlie  heavy  oils,  such  as  solar  oil,  which 
the  writer  had  in  his  mind,  the  Southey 
producer  uses  a  cheap  grade  of  paraffin 
bought  at  less  than  65<^d.  per  gallon.  In 
a  recent  trial  under  observation  one  of 
those  vehicles  travelled  without  the  least 
trouble  over  a  distance  of  137  miles,  in- 
cluding a  long  pull  uphill  on  an  average 
fuel  consumption  of  15  miles  to  the 
gallon. 


Tin. 

Tin  is  one  of  the  oldest  metals  used 
for  the  convenience  of  man,  being  men- 
tioned in  the  Pentateuch  and  obtained  long 
before  the  Christian  era  by  the  Phncnecians 
from  the  British  Isles,  a  circumstance 
which  first  brought  the  British  Isles  to  the 
notice  of  civilization.  The  principal  region 
of  tin  mines  was  Cornwall,  but  most  of 
them  have  been  exhausted  and  the  mod- 


ern source  of  supply  is  in  the  Malay  Pen- 
insula, notably  Perak. 

Tin  is  valued  principally  for  its  non- 
oxidizing  properties  which  makes  it  a 
valuable  covering  for  iron  and  steel,  but  it 
forms  an  excellent  alloy.  Although  tin 
has  proved  itself  an  excellent  preservation 
of  other  metals,  it  sometimes  suffers  from 
distempers  that  do  not  touch  other  metals. 

Tin  is  a  very  strange  metal  with  regard 
to  this  state  of  suspended  change  or 
"metastability."  A  severe  winter  cold  will 
sometimes  cause  it  to  lose  its  hardness 
and  crumble. 

Objects  made  of  tin  often  undergo  such 
change  and  are  then  said  to  be  suffering 
from  "the  tin  disease."  The  contact  of 
"diseased"  tin  with  bright,  hard  tin  is 
capable  of  setting  up  the  transformation. 


Steel  Business  Depressed. 

.•\  very  reliable  pulse  of  this  country's 
prosperity  has  always  been  the  condition 
of  the  iron  and  steel  trade.  The  latest 
report  of  the  United  States  Steel  Corpora- 
tion would  indicate  decided  depression  in 
that  important  business.  The  report  says : 
"Unfilled  tonnage  on  June  30  was  5,807,- 
317  ions;  on  May  31,  6,324,322  tons;  on 
April  30,  6,978,762  tons,  and  on  .A.ugust  31, 
1912,  6,163,375  tons,  making  a  decrease  of 
939,907  tons  compared  with  last  month. 

"In  view  of  the  fact  that  for  July  the 
.^tecl  Corporation  reported  a  loss  in  un- 
filled orders  of  407,000  tons,  the  decrease 
was  smaller  than  was  generally  expected. 
Orders  last  month  averaged  slightly  more 
tlian  31,000  tons  a  daj',  while  production 
was   less  than  40,000  tons   a   day. 

"The  tonnage  of  August  31  was  the 
smallest  on  the  Steel  Corporation's  books 
since  December  31,  1911.  It  was  said  that 
orders  for  September  were  running  a  little 
better  than  the  August  average." 


Transportation  by  Camel   Power. 

There  is  some  talk  of  introducing  the 
camel  as  a  licast  of  burden  into  certain 
western  slates,  where  the  sandy  soil  ap- 
proximates .-\rabia  and  other  regions 
where  the  camel  has  been  the  principal 
medium  of  land   transportation. 

.\  camel  has  twice  the  carrying  power 
of  an  ox.  With  an  ort'inary  load  of 
400  pounds,  the  camel  can  travel  from 
twelve  to  fifteen  miles  without  water, 
going  forty  miles  a  day.  Camels  are 
fit  to  work  at  about  five  years  of  age, 
but  their  strength  begins  to  fail  at  twenty- 
five.  altbout;h  the  animal  generally  lives 
to   be   about    forty  years  old. 

The  introduction  of  the  camel  will  give 
a  new  field  of  imagination  for  the 
.\niorican  joker,  for  he  can  kick  like  a 
steam  hanmicr  with  a  force  that  would 
make   an    army   mule   die   of   envy. 


If  our  tastes  did  not  reveal  our  char- 
.-'Cter,  they  would  be  no  longer  tastes  but 
instincts. 


370 


RAILWAY   AND   LOCOMOTIVE   ENGINEERING. 


October,  1913. 


Traveling  Engineers'  Convention 


IXfLUENXE    OK    OIT.R.MING    DEPARTMENT    ON 
FUEL    SAVING. 

An  important  report  submitted  to  this 
convention  related  to  the  influence  of  the 
Operating  Department  on  fuel  consump- 
tion. The  consumption  of  fuel  per  ton  is 
variable  says  the  report  and  dependant 
on  many  conditions,  two  of  which  come 
within  the  province  of  the  Operating  De- 
partment. When  power  is  ready  for  serv- 
ice, fuel  burned  while  it  is  waiting  to  be 
utilized,  might  be  considered  by  the  strict 
economists  as  being  wasted  as  no  direct 
earnings  result  from  its  use.  Fuel  burned 
during  the  time  beyond  that  in  which  the 
train  should  be  delivered  at  destination, 
under  average  favorable  conditions,  might 
also  be  considered  wasted.  The  relation 
which  the  Operating  Department  has  to 
economical  consumption  of  fuel,  lies  in 
its  control  of  the  above  two  items  through 
its  connection  w-ith  power  utilization  and 
its  supervision  of  train  movements. 

The  handling  of  power  in  connection 
with  train  movement  is  the  chief  duty  of 
the  Operating  Department  and  upon  the 
efficiency  with  which  it  performs  these 
functions  a  low  or  high  consumption  de- 
pends. Its  opportunities  for  aiding  in 
keeping  down  fuel  consumption,  through 
betterments  of  many  underlying  condi- 
tions has  an  indirect  bearing  on  prompt- 
ness with  w'hich  power  can  be  utilized  and 
trains  made  up  and  delivered.  While 
credit  is  due  any  department,  for  fuel 
saving  effected  by  its  efficiency  condi- 
tions, sometimes  exist  wliere  two  pounds 
of  fuel  might  have  been  saved  when  only 
one  pound  was  saved. 

Sometimes  it  hapjiens  that  a  seemingly 
low  fuel  consumiJlion  is  in  reality  a  high 
consumption.    For  instance : 

Two  railroads  run  side  by  side,  under 
the  same  basic  conditions  as  to  gradient, 
style  of  pnwer,  etc.  On  one  line  the  fuel 
consumption  per  thousand  ton  miles  has 
been  one  hundred  and  seventy-five  pounds, 
which,  by  a  supposed  strenuous  effort  of 
llic  Operating  Department,  is  reduced  to 
one  hundred  and  seventy  ()ounds.  The 
fieneral  Manager  boasts  to  the  General 
Manager -of  the  competing  line  of  this  rec- 
';rd  and  is  informed  th.u  tlic  fuel  con- 
sumption per  thousand  t-iii  miles  on  the 
competing  line  is  but  one  hundred  and 
fifty  pounds.  He  investigates  and  finds 
the  diffi-rcncc  is  due  to  '-uch  things  as 
closer  tab  kept  on  reducing'  I'ower  in  dull 
times,  better  judi:ement  in  .assigning  en- 
gines to  run  suited  them,  ni..re  attention 
to    trackage    at    turu-tabU.-,    ash-pits    and 


coal-chutes,  up-to-date  methods  of  hand- 
ling ashes  and  coal  to  prevent  delays, 
yards  modified  from  time  to  time  to  ex- 
pedite switching  and  making  up  trains, 
block  signals  arranged  so  as  to  be  seen  a 
good  distance  away,  close  supervision  of 
despatching  methods  to  prevent  delays, 
rigid  investigation  of  delays  and  prompt 
action  to  eradicate  causes  leading  thereto ; 
close  attention  to  methods  of  inspection 
to  prevent  having  to  switch  out  bad  order 
cars  in  terminal  yard  and  enroute,  scien- 
tific loading  in  relation  to  capacity  of 
powder  and  weather  conditions,  judgment 
m  regard  to  cutting  down  and  Idling  out 
enroute,  and  in  seeing  to  proper  facilities 
for  quick  switcliing  at  such  points;  judi- 
cious selection  of  stopping  and  starting 
ground  at  water  stations  and  at  block 
signals  where  conditions  may  inake  stops 
frequent,  and  to  betterments  of  similar 
imperfect  operating  conditions,  most  of 
which  weie  within  the  power  of  his  Op- 
erating Department  to  have  bettered.  In 
other  words,  his  live-pound  saving  per 
thousand  ton  miles  was  but  a  crumb 
plucked  from  what  might  be  termed  "the 
table  of  operating  extravagance." 

This  is  an  imaginary  case  intended  to 
call  attention  to  possible  conditions  which 
could  be  responsible  for  a  higher  than 
necessary  fuel  consumption  per  ton  mile. 
Even  where  yard  and  road  conditions  are 
ideal,  a  good  share  of  credit  can  accrue 
to  the  Operating  Department  for  fuel 
savings  througli  intelligent  handling 
whereby  trains  are  made  up  with  least 
possible  delay,  handled  with  minimum 
amount  of  power,  gotten  over  the  road  in 
the  minimum  of  time,  and  power  held  at 
terminals  the  sliortest  time  possible  con- 
sistent with  kce]iing  up  necessary  repairs 
and   witli   volume   of  company's   business. 

The  most  deserved  credit  tliat  can  lie 
given  tile  Oper.aling  Department  for  re- 
sults tliat  bring  about  economy  in  fuel  is 
that  due  for  betterment  in  yard  and  road 
conditions  and  in  methods  of  despatching 
tliat  go  to  make  XI-:ARLY  PERFECT 
RAILROADINC;,  wlien  these  betterments 
are  due,  or  largely  so,  to  the  intelligence, 
aggressiveness  and  persistence  witli  which 
that  department  worked  to  obtain  same. 
The  Operating  l>e|.artment  is  in  a  pccul- 
l.irly  fortnnale  p.  i^ition  in  that  it  obtains 
a  double  cridil  fi.r  lietterments  that  re- 
duce fuel  consumption,  as  this  can  only 
lie  done,  so  far  as  this  department  is  con- 
cerned, through  l)elterments  which  arc, 
in  a  major  sense.  it>r  its  mvn  direct  benc- 
lit  in  jiroviding  fiM'  more  prompt  utiliza- 
tion   of    power    and    more    efficient    train 


movement,  and  it  has  therefore  a  double 
incentive  to  work   for  such  betterments. 

A  strong  plea  was  made  against  the 
practise  that  some  roads  have  of  reducing 
the  engines  used  in  dull  periods  until 
those  in  service  are  unequal  to  the  task 
of  moving  the  freight.  But  on  the  other 
hand,  waste  results  from  engines  being 
held  a  long  time  for  trains  to  be  made  up. 
Objections  were  raised  to  the  practise  so 
common,  of  holding  engines  on  the  road 
through  indifferent  operating  conditions. 
This  hits  that  man,  the  train  despatcher. 

In  storing  engines,  the  practice  was 
recommended  of  keeping  those  in  service 
whose  mileage  comes  nearest  to  the  line 
of  stopping.  With  poor  power  in  service 
during  dull  periods,  breakdowns  are  not 
likely  to  cause  delay  to  other  trains,  as 
would  be  the  case  when  business  is  rush- 
ing. Credit  is  due  to  the  Operating  De- 
partment when  its  influetice  is  exerted  to 
have  maximum  amount  of  repairs  made 
during  dull  season. 

Sections  were  then  devoted  to  Turning 
of  Power,  Yard  Terminals,  Intenuediates 
and  Hump,  important  matters  in  train  op- 
erating but  of  little  influence  on  fuel 
economy. 

Loading  of  power  formed  a  more  im- 
portant subject.  We  believe,  said  the  re- 
port, that  power  should  be  loaded  to  not 
more  than  90  per  cent  of  maximum  capa- 
city under  best  conditions  which  may  vary 
with  the  weather.  Fuel  is  wasted  by  un- 
derloading as  well  as  by  overloading. 
Where  a  grade  on  the  division  is  not  suf- 
ficient to  justify  pusher  service,  if  trains 
were  loaded  so  to  make  certain  they 
would  not  stall  on  such  grade,  they  would 
be  underloaded  over  the  rest  of  the  divi- 
sion, causing  considerable  loss  in  ton 
miles  and  increased  fuel  consumption  per 
ton  mile,  l.ncal  conditions  should  be  care- 
fully studied  to  determine  most  econom- 
ical load  for  the  territory.  Makeup  of 
trains  as  reg.ards  heavy  and  light  cars  is 
importanl,  .is  llie  furtlier  from  the  engine 
the  heavy  cars  arc,  more  flange  friction 
is  increased  on  curves  and  the  harder  the 
train  will  pull.  Efforts  should  be  made 
to  place  hca\y  cars  at  head  end  of  train. 
Judgment,  however,  should  be  used  in 
order  not  to  liring  aliout  bad  braking 
conditions. 

Prompt  inspection  of  trains  was  urged 
and  tlie  providing  of  adequate  facilities 
for  such  inspection  and  testing  of  air 
brakes  before  engine  is  attached,  as  ar- 
rangements for  quick  testing  promotes 
fuel  economy. 

The    remaining   sections    of   the    report 
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mechanic  at  Cumberland,  Md.  The  fol- 
lowing are  appointed  general  foremen, 
locomotive  department :  Mr.  Wm.  Batten- 
house,  at  Pittsburgh,  Pa.;  Mr.  W.  W. 
Calder,  at  Cumberland,  Md.;  Mr.  J.  J. 
Foley,  at  Weston,  W.  Va. ;  Mr.  W.  F. 
Foran,  at  Columbus,  Ohio ;  Mr.  b'.  K. 
Mores,  at  Garrett,  Ind. ;  Mr.  E.  A. 
Rauschart,  at  Glcnwood,  Pittsburgh,  Pa. ; 
Mr.  J.  A.  Subject,  at  Lorain,  Ohio. 

Mr.  Marshal  B.  Lloyd,  president  of  the 
Lloyd  Manufacturing  Company,  Menom- 


M.ARSIIAL    B.    LLOYD. 

inee,  Mich.,  the  inventor  of  the  Lloyd 
Seamless  Steel  Tube  Mill  described  else- 
where in  our  columns,  has  had  a  notable 
career  as  an  inventor.  Among  his  de- 
vices are  machines  for  weaving  wire  fab- 
ric, scales  and  bag-holding  machines, 
steel  wheels  for  light  carriages,  and 
numerous  other  devices.  This  latest  in- 
vention, the  Seamless  Tube  Mill,  is  the 
result  of  nearly  four  years'  experimental 
work,  and  it  is  in  all  likelihood  his  mo.st 
important  invention.  Mr.  Lloyd  is  a  na- 
tive of  St.  Paul,  Minn.,  and  was  well 
known  in  mechanical  engineering,  con 
suiting  and  construction  work  in  iMin 
neapolis,  Minn.,  before  establishing  the 
manufacturing  works  at  Menomintn , 
Mich. 

Mr.  G.  W.  Wiklin,  mechanical  super 
intendent.  New  York,  New  Haven  & 
Hartford,  announces  the  followiii;-; 
changes  in  his  department:  Mr.  C.  J 
Stewart,  master  mechanic  of  the  Boston 
division,  has  been  appointed  assistant 
mechanical  superintendent,  with  office  at 
New  H.iven,  Conn.  Mr.  H.  C.  Oviatt  has 
been  appointed  superintendent  of  the  Old 
Colony  Division.  Mr.  G.  A.  Moriarty. 
master  mechanic  of  the  Providence  Divi- 
sion, is  appointed  master  mechanic  of 
the  Boston  Division,  with  office  at  South 
Boston,  Mass.  Mr.  C.  H.  Reid,  master 
mechanic  of  the  Western  Division,  is  ap- 
pointed master  mechanic  of  the  Provi- 
dence Division,  with  office  at  Providence, 
R  I.  Mr.  F.  W.  Nelson,  general  road 
foreman  of  engines,  is  appointed  master 
mechanic  of  the  Western   Division,  with 


office  at  Waterbury,  Conn.  Mr.  J.  Mc- 
Cabe  is  appointed  master  mechanic  of  the 
New  York  Division,  with  office  at  Har- 
lem river,  N.  Y.  Mr.  W.  E.  Ailing, 
master  mechanic  of  the  Old  Colony  Divi- 
sion, is  appointed  master  mechanic  of 
the  Shore  Line  Division,  with  office  at 
New  Haven.  j\lr.  J.  H.  Daley,  road  fore- 
man of  engines  of  the  Shore  Line  Divi- 
sion, is  appointed  master  mechanic  of  the 
Old  Colony  Division,  with  office  at  Taun- 
ton, Mass. 

Mr.  G.  M.  Crownover,  who  has  been 
appointed  superintendent  of  motive  power 
of  the  Chicago  Great  Western,  with  office 
at  Oelwein  Shops,  Oelwein,  la.,  was  for- 
merly shop  master  mechanic  at  Oelwein. 
He  graduated  from  the  high  school  at 
llampton,  la.,  and  entered  the  service  of 
llie  Illinois  Central  at  Waterloo  in  18H1 
as  machinist  apprentice,  and  served  four 
years,  after  which  he  worked  two  years 
as  journeyman  machinist.  In  1887  he  was 
transferred  to  Clinton,  111.,  as  roundhouse 
foreman,  remaining  in  this  position  until 
.■\pril,  1892,  at  which  time  he  was  trans- 
ferred back  to  Waterloo,  la.,  to  take  a 
position  as  machine  shop  foreman.  In 
October,  1896,  he  was  promoted  to  gen- 
eral foreman  in  charge  of  the  Waterloo 
shops.  In  December,  1900,  he  was  trans- 
ferred to  Fort  Dodge,  la.,  as  division  -J 
foreman,  and  remained  there  until  April, 
1902;  then  he  took  a  position  at  Water- 
li.>o  in  charge  of  the  new  shops  as  gen- 
eral foreman.  November  20,  1902,  lie 
was  appointed  master  mechanic  at  Free- 
port,  111.,  and  on  November  IS,  1904,  was 
appointed  shop  superintendent  in  charge 
of  Burnside  shops,  Chicago,   111.     On  De- 


President  Frank  P.  Roesch. 
At  the  last  convention  of  the  Traveling 
Engineers'  Association  Mr.  Frank  P. 
Roesch,  master  mechanic.  El  Paso  & 
Southwestern  System,  was  elected  presi- 
dent of  the  organization,  a  most  worthy 
choice.  Besides  being  remarkably  well 
informed  on  everything  relating  to  the 
design,  construction  and  operation  of 
railway  rolling  stock  and  machinery,  Mr. 
Roesch   is  a  good   writer  on  mechanical 


FK.\XK    1'.    ROESCH. 

subjects,  many  excellent  articles  from  his 
pen  having  appeared  in  cur  columns. 

.An  exhaustive  biographical  sketch  of 
Mr.  Roesch  appeared  in  Railway  &.  Loc- 
ii.MOTivE  Engineering  a  year  ago  from 
which  our  readers  have  learned  that  he 
was  born  in  Alsace  and  came  to  this 
country  with  his  parents  when  six  years 
(if  age.  His  first  railway  experience  was 
sjiven  through  a  machinist  apprenticeship 
in  the  shops  of  the  Rock  Island  System 
at  Trenton,  Mo.  We  find  him  at  dif- 
ferent times  working  as  fireman,  locomo- 
tive engineer,  roundhouse  foreman,  gen- 
( ral  foreman,  road  foreman  of  engines 
and  master  mechanic.  Lender  the  in- 
struction of  his  father,  who  is  an  en- 
gineering college  graduate,  he  acquired 
some  knowledge  of  mechanical  engineer- 
in.g.  There  are  few  master  mechanics  in 
the  country  equally  trained  with  Mr. 
Roesch  for  the  higher  positions  in  rail- 
road service. 


c.  .\1.  CRuW.\u\  i.i;. 

c  mbcr  20,  1909,  he  resigned  to  accept  a 
position  as  master  mechanic  for  the 
Chicago  Great  Western  at  Oelwein,  la., 
an<l  was  appointed  superintendent  of  mo- 
tive power  of  that  road  September  1, 
1913. 


Obituary. 

THOMAS   WALSH. 

In  our  issue  of  October,  1908,  we  pub- 
lished an  exhau-stive  biographical  sketch 
>f  Thomas  Walsh,  one  of  the  well  known 
old  time  locomotive  engineers  and  father 
.if  Mr.  J.  F.  Walsh,  long  superintendent 
of  motive  power  of  the  Chesapeake  & 
Ohio.  It  is  now  our  melancholy  duty  to 
record  the  death  of  Thomas  Walsh  in  the 
83rd  year  of  his  age.  He  was  born  in 
Ireland  in  1830  and  came  to  this  country 
when  he  was  19  years  old. 
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RAILROAD  NOTES. 

in  the  market 


The  Great   Northern 
for  25  passenger  cars. 


Sacramento,  Cal.,  and  contemplates  the 
erection  of  two  more. 


The  Maine  Central,  it  is  reported,  will 
close  contracts  tliis  week  for  15  cars. 


The  Northern  Pacific  has  ordered  3,000 
tons  of  bridge  material  from  the  Amer- 
ican Bridge  Co. 


The  Missouri,  Kansas  &  Texas  has 
jrdered  7,500  tons  of  rails  from  the  Penn- 
sylvania Steel  Co. 


The  Southern  Pacific  has  ordered  28,000 
tons  of  rails  fruni  the  Tennessee  Coal, 
Iron  &  Railroad  Co. 

The  New  York  Central  Lines  will  soon 
l,e  in  the  market,  it  is  said,  for  about 
125,000  tons  of  rails. 


The  Toledo,  St.  Louis  &  Western  has 
ordered  live  locomotives  from  the  Bald- 
win  Locomotive   Works. 

riie  Korean  Government  Railways  have 
ordered  6  Pacific  t/pe  locomotives  from 
the   Baldwin  Locomotive  Works. 

The  Lackawanna  Steel  Co.  has  booked 
an  order  for  5,000  tons  of  rails  for  the 
Manila  Railroad,  Pliilippine  Islands. 


The  Delaware  Sc  Hudson,  it  is  reiiorted, 
will  e.xpend  about  $300,000  in  improve- 
ments to  its  yards  at  Carbondale,  Pa. 


The  New  York,  Chicago  &  St.  Louis 
has  ordered  5,500  tons  of  Bessemer  rails 
for  next  year  from  the  Illinois  Steel  Co. 

The  .\orfolk  &  We>trrn  Railway  is 
iTecting  a  new  roundhoUM-  .-md  niakint; 
other  iL-riniiuil  iiiiijrjvi-iiKiits  al  Cohinibus, 
Ohio. 

The  Philadelphia  &  Reading,  it  is  re- 
ported, has  just  entered  an  order  for  10 
freight  locomotives  to  be  liuilt  in  its  own 
shops. 


Thu  Toledo,  St.  Louis  &  We.stern  K.  R. 
has  ordered  live  consolidalion  (2-8-0) 
Ificomotives  from  the  Baldwin  Locomo- 
tive Works. 

The  Grand  Rapids  &  Indiana  has  or- 
dered 60  steel  gondolas  from  the  Cambria 
Steel  Co.,  and  85  flat  cars  from  Pressed 
Steel    Car   Co. 

The  I'.razil  Northeastern  has  ordered 
four  ten-wheel  locomotives  and  three  con- 
■iolidation  locomotives  from  tlic  Baldwin 
Locomotive  Works. 

The  W'cstern  Pacific  Railway  has  just 
completed  eight  new  shop  buildings  at 


The  San  Antonio,  Uvalde  &  Gulf  has 
ordered  two  consolidation  locomotives  and 
two  ten-wheel  locomotives  from  the 
American    Locomotive    Co. 


The  Kansas  City  Terminal  Railway 
has  awarded  contract  to  the  Gale  Con- 
stiuction  Co.  to  erect  a  si.xteen-stall 
roundhouse  at  Kansas  City,  Mo. 


The  Chicago,  Burlington  &  Quincy  is 
reported  to  be  in  the  market  for  a  number 
of  Santa  Fe  type  locomotives  and  a 
number   of   Pacific   type   locomotives. 


The  Chicago,  Burlington  &  Quincy 
Railroad  has  ordered  15  combination 
baggage  and  mail  and  10  postal  cars 
from  the  Anicrican  Car  iSi  Foundry  Co. 

The  Norfolk  &  Western  has  ordered 
24  electric  locomotnes  from  the  Bald- 
win Locomotive  W  >  ^rks  and  the  West- 
inghouse    Electric    &    Manufacturing    Co. 

The  Norfolk  &  Western  has  ordered 
one  130-ton  electric  locomotive  from 
the  Baldwin  Locomotive  Works  and 
the  Westinghouse  Electric  &  Mamifac- 
turing  Co. 


Tile  Kansas  City  Terminal  Co.  has 
awarded  contract  lor  70U  tons  of  steel 
for  its  projjosed  power  house  at  Kan- 
sas L  ity.  Mo.,  to  the  Kansas  City  Struc- 
tural  Steel    Co. 

The  Western  Pacific  is  said  to  have 
acquired  survey,  together  with  all  rnaps 
and  data  that  was  made  about  three 
years  ago  for  a  line  through  Nevada 
and   California. 


The  Montreal  Locomotive  Works, 
Ltd..  is  making  extrusions  to  its  shops 
at  Longue  Pointe,  .NLmtreal,  Que.,  and 
adding  new  eipiipnient.  The  improve- 
ments will  cost  about  $a)0,000. 

The  .\'ew  York  Central  Lines  have 
ordered  over  300  passenger  cars  from 
the  Pressed  Steel  Car  Co..  the  -Ameri- 
can Car  &  Foundry  Co.,  the  Pullman 
Co.  and  the  Standard  Steel  Car  Co. 

The  Chicago  &  Western  Indiana  is  in 
the  market  for  ailditional  switching 
locomotives.  It  is  said  that  this  com- 
pany and  tlie  I'lell  Ky.  of  Chicago  are 
in  the  market  for  10  switching  locomo- 
tives. 

The  Pullman  Co.  has  ordered  ma- 
terial and  specialties  for  UK)  standard 
steel  sleeping  cars.  Construction  of 
these  cars  will  lie  begun  October  1  and 
they  w'ill  be  completed  before  Novem- 
ber  1. 


The  Boston  &  Maine  has  ordered 
500  30-ton  steel  underframe  box  cars 
from  the  Keith  Car  &  ^lanufacturing 
Co.,  Sagamore,  Mass.,  and  500  50-ton 
gondola  cars  from  the  Pressed  Steel 
Car  Co. 


Work  will  be  started  this  fall,  it  is 
said,  on  shops  of  the  Portland,  Eugene 
&  Eastern  at  Oregon  City,  Ore.  The 
first  buildings  will  be  a  concrete  foun- 
dry and  a  machine  shop  at  an  estimated 
cost  of  $90,000. 


The  Cleveland,  Cincinnati,  Chicago 
&  St.  Louis  is  said  to  have  plans  to 
build  a  $30,000  roundhouse  at  Mt.  Car- 
mel,  111.  This  road  has  also  begun 
construction  on  another  roundhouse  to 
be  erected  at  East  St.  Louis,  111. 

The  New  Y'ork,  New  Haven  &  Hart- 
ford directors  are  said  to  have  author- 
ized the  expenditure  of  $365,000  for  the 
immediate  extension  of  the  improved 
signal  system  which  has  already  been 
installed  over  a  portion  of  the  road. 


The  Shreveport  &  Calcasieu  Con- 
struction Co.  is  reported  to  have  taken 
over  the  Orange  &  Northeastern,  now 
building  l.ietween  Orange,  Tex.,  and 
Natchitoches,  La.  It  is  reported  that 
the  road  will  be  carried  to  Shreveport, 
La.,   making   its   total   length  204  miles. 


The  Canadian  Pacific  Railway  has 
plans  for  large  extensions  to  be  made 
on  the  Angus  shops  at  ^Montreal,  Que. 
The  erection  of  two  material  shops, 
passenger  car  shop,  freight  car  shop, 
bolt  and  nut  shop  and  extensions  to 
the    locomotive    shop"   is    contemplated. 

The  Baldwin  Locomotive  Works  has 
booked  orders  for  six  Pacific  locomo- 
tives for  the  Korean  government  railways, 
four  ten-wdieel  locomotives  and  three  con- 
solidation locomotives  for  the  Brazil 
Northeastern  and  one  consolidation  loco- 
motive for  tlie  C/arnikow  Rionda  Co.,  of 
New  York. 

The  luteniatioiial  iS;  Great  Northern 
lias  ordered  three  oil-burning  consoli- 
dation locoiiioti\c's  from  tlie  .American 
Loconi(>ti\e  t'o.  The  dimensions  of 
the  cylinders  will  be  22  in.  x  30  in.,  the 
diameter  of  the  driving  wheels  will  be 
S7  in.  and  the  total  weight  in  working 
order  will  be  217,(100  lbs. 

The  Gulf,  Colorado  &  Santa  Fe  is 
completing  arrangements  for  the  con- 
struction at  Guthrie,  Okla.,  of  a  water 
plant,  reservoir,  etc.,  to  cost  about 
$100,000.  This  road  has  awarded  con- 
tract for  an  eight-stall  brick  and  con- 
crete engine  house  to  be  erected  at 
Silsbee,  Tex.,  to  11.  D.  McCoy,  Cle- 
burne, Tex. 
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This    Book 

will  convince  you  thai 


GRAPHITE 
PRODI  CTS 
FOR  THE 
RAIERO.AD 


DIXON'S 

GRAPHITE  AIR  BRAKE 

AND 

TRIPLE  VALVE  GREASE 


f  HicXalvo  Grease  ,j 


DIXON'S 

FLAKE    GRAPHITE 

No.    635 


Dangers   to   Trainmen. 

The  Federal  Arbitration  Board,  which 
is  investigating  the  demands  of  train- 
men, has  been  holding  sessions  in  New 
York.  The  trainmen  are  doing  their 
best  to  make  plain  the  dangerous  nature 
of  their  occupation. 

It  was  a  little  surprising  to  have  it 
stated  in  llie  hearing  before  the  Federal 
Arbitration  Board  that  on  American 
railroads  an  employee  is  killed  or  dis- 
abled for  life  every  7j4  hours  and  one  is 
injured  every  nine  minutes.  It  was  more 
surprising  to  have  that  statement  dis- 
puted   as    an    exaggeration. 

In  the  year  ended  June  30,  1912,  ac- 
cording to  the  reports  of  the  Interstate 
Commerce  Commission,  3,235  railroad 
employees  were  killed  and  50,079  were 
injured. 

One  was  therefore  killed  not  every  7'A 
hours,  but  about  every  three  hours ;  and 
one  was  injured  not  every  nine  minutes, 
but   every   five   and  a  half   minutes. 


Are  what  you  need  to  put  an  end  to 
your  friction  troubles.  Send  for  your 
copy  "  Graphite  Products  for  the 
Railroad  "  —  No.  69. 

It  is  Free 

Made  in  JERSEY  C:1TY,  N.  J.,   by  the 

Joseph    Dixon 
Crucible  Co. 

Established    1827 


New  Haven  Trains  to  Be  Operated  by 
Electricity. 

Tlic  inf.irmation  comes  to  us  as  we  go 
to  press  that  the  New  York,  New  Haven 
S:  Hartford  Railroad  Company  have  de- 
cided to  equip  the  whole  of  the  road  with 
electricity  for  operating  all  passenger 
trains.  The  officials  of  the  company  have 
established  a  press  bureau  which  will 
supply  newspapers  with  particulars  of  the 
work  of  changing  the  motive  power  as  it 
progresses,  so  we  will  be  able  to  place 
liefore  our  readers  full  information  about 
this  important  work  as  it  proceeds. 


Welcoming    Visitors. 

Railway  officials  expect  to  be  cour- 
teously treated  when  they  call  upon  any 
office  for  business  purposes,  but  some  of 
them  treat  visitors  to  their  own  offices 
as  if  they  were  intruders  who  deserve 
no  consideration.  Realizing  this  condi- 
tion of  affairs  we  were  struck  with  ad- 
miration on  reading  a  large  poster  in  the 
hall  of  the  office  of  the  Superintendent 
of  Motive  Power  of  the  Chicago,  Rock 
Island  &  Chicago  Railway  at  Chicago 
which   reads : 

MSITORS  HAVING  OFFICES  IN 
CHICAGO  WILL  BE  RECEIVED 
DAILY,  EXCEPT  SATURDAY,  BE- 
TWEEN 10.30  A.  M.  and  3.30  P.  M. 
OUT  OF  TOWN  VISITORS  WILL 
I!E   RECEIVED   AT    ANY   TIME. 


Tonsorial  artist  surveying  his  victim : 
''Y'our   hair   is   getting   very   thin,    sir." 

Victim:  "Yes,  I've  been  treating  it 
with  anti-fat ;   I  never  liked   stout  hair." 

.•\rtist :  "Y'ou  really  should  put  some- 
lliing  on   it." 

Victim:  "So  I  do — every  morning." 

.\rtist :  "May  I  ask  what  ?" 

Victim:  "Y'es,  my  bat."  (Cutting 
silence.') 


Needed   Strong   Suction. 

Thomas  Watson,  a  big  full-blooded 
man,  was  a  switchman  at  Forfar  station. 
Having  got  thoroughly  drenched  in  a 
rain  storm  he  was  laid  up  with  a  bad 
cold  which  developed  into  pleurisy.  A 
doctor  was  sent  for  who  considered  the 
man's  condition  serious,  and  provided  a 
supply  of  leeches  to  draw  the  clotted 
blood  from  the  patient's  side. 

On  calling  a  day  or  two  later  he  re- 
marked, "Mrs.  Watson,  your  man's  much 
better.  I'm  thinking  you  made  good  use 
of  the  leeches," 

"Leeches,"  sneered  Mrs.  W.,  "do  you 
think  these  worms  would  help  my  Tom? 
Na,  Na.     I  put  a  fcrrit  to  his  side." 


The  Real  Boss. 

"Y'our  clerks  seem  to  be  in  a  good 
humor,"  remarked  the  friend  of  the 
great  merchant. 

"Y'es,"  replied  the  great  merchant. 
"My  wife  has  just  been  in  and  it  tickles 
them  to  death  to  see  somebody  boss  me 
around." 


During  the  cnginemen's  strike  on  the 
North  British  Railway,  Tom  Lawson,  a 
poor  fireman,  volunteered  to  take  the 
place  of  driver  on  a  passenger  train  en- 
gine. When  he  tried  to  stop  the  train 
at  Leysmill  he  ran  past,  and  on  trying 
to  make  the  platform  a  second  time  again 
ran  past.  Nothing  daunted  Tom  was 
going  to  make  a  third  attempt  when  the 
stationmaster  ran  up  shouting,  "Stop 
where  you  arc  Tom  and  we'll  move  the 
station." 


Robbie  was  making  a  picture,  and  his 
mother  asked.  "What  picture  are  you 
making  my  son?"  ".\  picture  of  God,'' 
was  the  reply.  "Why,  my  boy,"  said  the 
mother,  "no  one  knows  how  God  looks." 
"Well  let  them  wait  till  I'm  done  and 
then  they'll  know." 


Could  Not  Reduce  That  Congregation. 
.\  chaplain  recently  appointed  to  a 
prison  in  New  Y'ork  State  entered  upon 
his  duties  last  month.  In  taking  part  in 
a  round  of  inspection  he  displayed  much 
pomposity  towards  the  prisoners.  To  one 
prisoner  he  asked  one  law-breaking 
friend:   "Do  you  know   me?" 

"No."  replied  the  prisoner.  "I  don't 
know  you  and  have  no  wish  for  better  ac- 
quaintance." 

"Well,   I'm  your   new   chaplain." 
"The   hell  you   are.    I    know   all   about 
you." 

"What  do  you  know  about  me?" 
"I  know  that  you  are  what  the  Scots^ 
call  a  stickit-minister.  that  you  have- 
preached  three  churches  empty  and  have 
got  this  appointment  because  it  is  impos- 
sible for  you  to  reduce  the  congrega- 
tion." 
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Milwaukee  Way. 

A  icacher  iii  a  Milwaukee  school  was 
trying  to  instruct  her  pupils  on  the  mean- 
ing of  "introduction."  Tommy  Bryan 
was  a  bright  boy  and  teacher  thought 
slie  could  get  him  to  make  the  expres- 
sion  clear. 

"Does  your  mother  ever  have  callers, 
Tommy "'" 

"Ves'm." 

"Well,  now,  suppose  that  two  ladies 
came  to  call  on  your  mother.  Your 
mother  knows  one  of  the  ladies,  but  not 
the  other.  How  would  she  become  ac- 
quainted with  this  lady?" 

"She'd  send  me  out  for  a  can  of  beer." 


Mixed    Metaphor. 

"L'ncle  Fete,  why  don't  you  .get  mar- 
ried''" "Why,  yini  :.ce.  sah,  1  got  an 
old  nuidder,  an'  1  hah  to  do  for  her; 
yet  .-,ee,  sail,  an'  if  1  don't  buy  hef  shoes 
an'  stockings  she  wouldn't  get  none. 
Xow,  if  I  was  to  get  married,  I  would 
hab  to  buy  dcm  tin.gs  for  my  wife,  and 
<lat  would  be  taking  de  shoes  an'  stock- 
ings  riglit   odt   of  me   iiiudder's   inouf." 


Nature's   Metliod   of   Working. 

Silence  marks  the  working  of  tbi 
greatest  forces  oi  life,  altliough  people 
who  hear  the  roar  and  rattle  cf  elevated 
trains  would  hardly  believe  that.  None 
hears  the  sun  draw  up  inli>  the  sky  the 
countless  tons  of  water  that  fall  in  rain 
showers.  No  ))erson  iiears  llie  groaning 
i>f  the  oak's  fibres  as  it  grows  to  its 
sireiiHth  and  height.  Noise  is  usually 
an  alter  effect  and  does  not  accompany 
initial  jiowcr.  .Sounding  brass  and 
tinkling  cyiiilial  :ire  noisy  but  not  power- 
lul.  So  tile  will  reaches  its  decisions  in 
sileiue.  and  it  does  nut  need  much  shout- 
ing to  know  when  a  person  is  in  earnest. 
We  need  not  become  anxious  when  our 
sincerest  work  produces  no  great  com- 
motion, nor  any  startling  effect.  If  we 
are  really  in  earnest  let  us  do  what  we 
can  without  unnecessary  noise.  The 
noisy  workman  illustrates  the  truth  of 
the  saying  of  the  man  who  was  shearing 
a   pig.    ■■.Much    cry    and    little    wool." 


Gravitation  Frozen. 

.•\n  American  and  Scotsman  were  dis- 
cussing the  cold  experienced  in  winter  in 
the  north  of  Scotland. 

"Why,  it's  nothing  at  all  compared  to 
the  cold  weatlier  we  have  in  the  States," 
said  the  American.  "I  can  recollect  one 
winter  when  a  sheep  jumping  from  a  hil- 
lock into  a  field,  became  suddenly  frozen  "'o^'a' 
on  the  way  and  stuck  in  tlie  air  like  a 
mass  of  ice." 

"f^ut,  mail,"  exclaimed  the  Scotsman, 
"the  law  of  gravity  wouldn't  allow  that." 

"I  know  that."  replied  tlic  tale  pitcher. 
"13ut  the  law  of  gravity  was  frozen,  tool'' 


Safety   at   Railroad   Crossings. 

-\n  illuminated  poster  of  durable  card 
board  has  been  issued  by  the  Pennsyl- 
vania Railroad  system  and  conspicuously 
placed  at  all  of  the  13.027  crossings  at 
grade  in  tlie  company's  lines.  It  coii- 
t.ains  an  earnest  appeal  to  the  luiblic, 
particularly  every  driver  of  a  vehicle  to 
"Stop,  Look  and  Listen."  before  crossin.g 
a  railroad  track.  The  crossings  are  be- 
ing removed  as  rajiidly  as  possible,  but 
at  an  average  cost  of  $50,a)0  for  the  re- 
f  each,  it  will  be  many  years  be- 
fore the  last  of  them  are  seen.  .Mean- 
while the  general  public  should  assist  in 
sa\ing  themselves.  Human  lives  are  tlie 
most  precious  things  in  the  world. 


A  new  curate  paid  his  first  visit  to  tlie 
ir.fant  school.  "Now,  my  dear  little 
•children,"  he  said,  "I  don't  suppose  any 
of  you  have  seen  me  before,  have  you?" 
Tile  majority  of  the  children  answered, 
"No  sir."  but  one  knowing  little  fellow 
held  up  his  hand  till  he  gained  the  eye  of 
his  teacher,  .'\sked  what  he  wanted,  the 
}}',}■  replied,  "please,  teacher,  I  seed  him 
"ut  with  his  gal  last  night." 


The  celebrated  soprano  was  in  the 
middle  of  her  solo  when  liuJe  Johnny 
said  to  his  mother,  referring  to  the  con- 
ductor of  the  orchestra:  "Why  does  that 
man  hit  at  tlie  woman  wiib  liis  stick?" 
"He  is  not  hitting  at  her.  Keep  quiet." 
"Well,  what  is  she  hoIK-rin'  so  for'" 

The  most  impressive  'l'..uylit  inspired 
ly  tlie  Great  Columbian  i'.Nposiiion  was 
il..  relleclion  that  the  '.a-t  Machinery 
n..!l.  if  locked  up  for  fifty  years,  might 
b'    -..ihu-d  only  ;,s  .•,  museum  .,f  anliqiiiiies. 


Geo.  il.  Basford,  chief  engineer  of  the 
Joseph  T.  Ryerson  &  Son,  has  accepted 
appointnietit  as  a  member  of  the  general 
I'xecutive  committee  of  the  Railway  Rusi 
iiess  Association.  .Mr.  Hasford  in  the 
early  months  of  tlie  association,  while  as- 
sistant to  the  iiresideiit  of  the  .American 
Locomotive  Conip.uiy.  serve 
as  acting  secrctarx-  of  the 
and  has  since  kept  m  close  t 
w.irk. 


lor  a  til 
g.im'/ati( 
cli   with   1 


Where   He   Blundered. 

.\ttorney  John  J.  Sullivan  tells  a  story 
:d)out  a  Milesian  wiebler  of  the  pick  who 
bad  I)een  digging  a  trench  for 
leading  lo  a  private  lesidenci 
l>i|H-. 

Contemplating  the  excavation  and  com- 
[laring  its  caiiacity  wiili  the  loose  dirt  he 
shook  his  head  in  .l.,iibi.  "Be  this  and  be 
that."  said  he,  "rm  thinking  I'll  not  have 
room  in  the  ditch  for  awl  (he 
l.ile.  bad   'cess.'' 

"Bui,"     said      a    bvslan.h 
Pat?" 

"Sure."     be     m.,.Ie     ,,.|,ly 
didn't   dig   it   deep   enoiicdi !' 


IS  pipe 
I  inch 


dirrt  on  tin 
"why  not, 
•because     I 


Manufacturers  of 

ELECTRIC, 
STEAM  AND 
HOT  WATER 
HEATING 
APPARATUS 

FOR  RAILWAY  CARS 

VENTILATORS 

FOR    PASSENGER 

AND   REFRIGER- 

ATOR     CARS 

ACETYLENE  SYSTEM 
OF    CAR     LIGHTING 


Send  for  circular  of  our  combina- 
tion PRESSUKH  AND  VAPOR 
SYSTEM  OF  CAR  HEATING, 
which  system  automatically  main- 
tains about  the  same  temperature  in 
the  car  regardless  of  the  outside 
weather  conditions. 

Main     Office,      Whiteliall      Building 

17    BATIERY    PLACE 

NEW    YORK 


October,  T'l' 
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The  Lohmann  Company 

so    CHurcH    S-fc. 
IMENA/   YORK 

Owners  of  tho 

LOHMANN 
PATENTS 

For  the 

Permanent  protection 
of  Ferric  Articles 


BooRs,  Bulletins,  Catalogues,  Etc. 


Mica  headlight  chimneys  are  an 
estabhshed  fact.  We  now  have  a 
new  form  of  lantern  globe  to  offer 
that  will  prove  equally  as  economi- 
cal and  efficient.  STORES  MICA 
COMPANY,  Owego,  N.  Y. 

Hydraulic 

Riveters    Fixed  and  Portable 

Punches,  Shears, 
Presses,  Liffs,  Cranes 
and   Accumulators. 

Matthews'  Fire  Hydrants, 

Eddy  Valves 

Valve  Indicator  Posts. 

The  Camden  High-Pressure  Valves. 


Baldwin's    Forty-Thousandth    Locomo- 
tive. 
A  meiiiorial  volume  commemorating  the 
I'uilding    of    the     forty-thousandth     loco- 
motive by  the  Baldwin  Locomotive  Works 
has  just  been   issued  and   is  in  itself  an 
admirable    example   of    the    printer's    art. 
The     locomotive     so     fittingly     commem- 
orated   IS    one    of   thirty    similar   engines 
built    for   the    Pennsylvania   Lines   West, 
and  is  of  the  "Pacific"  type,  intended  for 
heavy  passenger  service.     The  locomotive 
is   equipped   with   all   of  the   modern    im- 
provements  and    weighs   293,000   pounds. 
The  cylinders  are  26  inches  by  26  inches, 
the  driving  wheels  80  inches  in  diameter 
and    the    tractive    power    38,300    pounds. 
The     locomotive     is     equipped     with     the 
Crawford   stoker.     Two   fine   illustrations 
of  the  locomotive  are  given,  but  the  chief 
value  of  the  elegant  memorial  volume  is 
ni   the   highly   interesting   history   of   the 
Baldwin     works     during    the    eighty-two 
years  of  continuous  operation.    In  a  large 
si-nse  it  is  the  history  of  the  development 
of  the  loconujtive  in  America.     Ten  types 
of  locomotives  illustrate  the  development. 
There  are  also  an  equal  number  of  views 
of  the  company's  various  works,  so  that 
the   volume  altogether  is  a  rich  addition 
to  tlie  railroad  literature  of  our  time,  es- 
pecially  in   regard   to   the   history   of   the 
development  of  the  locomotive  in  America. 


Ca^t  Iron  Pipe 


R.  D.  Wood  &  Company 

Engineers,  Iron 
rounders.  Machinists. 

100  Chestnut  St.,  Philadelphia,  Pa. 


DUNER 
CAR    CLOSETS 

DUNER   CO. 


OIM 


POP  VALVES  AND  GAGES 


The  Quality  Goods  that  Last 

The  Aahton  Valve  Co. 
271   Franklin  Street.  Boston,  Moss. 
No.   174  Market  St..       Chicago.  111. 


McRae's    Blue    Book. 

Among  the  variety  of  publications  that 
annually  appear  with  a  view  to   facilitate 
tlie  various  trade  supply  department  traf- 
fic, few  indeed  are  worthy  of  any  partic- 
ular  comment.     MacRae's   Blue   Book,   a 
standard  index  of  railway  supply  manu- 
facturers and  their  products,  has  risen  to 
the  dignity  of  an   institution.     Extending 
to   nearly  800  pages   it   furnishes   a  com- 
plete list  of  the  manufacturers  of  railway 
material    and    supplies,    arranged    alpha- 
betically,   and    giving    addresses   of    both 
home  and   branch   offices.     The  arrange- 
ment   is    at    once    complete    and    exact. 
F.very  article  used  in  the  construction  and 
maintenance   of   steam    and    electric    rail- 
ways   is   given    and    the    names    and   ad- 
dresses of  the  manufacturers  thereof.     A 
valuable    addition    is    the    standard    list 
IH-ices  of  material  commonly  purchased  by 
railways,  and  a  large  and  valuable  mass  of 
miscellaneous    data   of  particular  interest 
to    the    purchasing,    mechanical    and    en- 
gineering   departments,    including    tables, 
rules,    weights    and    measurements.      To 
purchasing  agents  and  other  officials  con- 
nected witli  the  specifying  of  railwav  ma- 
terial the  book  is  furnished  without  cost. 
To  others  the  price  is  ten  dollars.     It  is 
well    worth   the   money,   and   its   increase 
m  bulk  year  by  year  is  the  best  proof  of 
its  growing  popularity. 


Proceedings  of  the  Fifth  Annual  Con- 
vention of  International  Railway 
Fuel   Association. 

Ibis     Very     handsome     report     of    330 
pages,    edited    by    Secretary    C.    G.    Hall, 
McCormick    Building,    Chicago,    contains 
as  much  interesting  and  valuable  reading 
matter    for    railroad    mechanical   men    as 
any  volume   we  have  recently  examined. 
It    is    only   a    short    time   since   no    more 
attention  was  paid  to  the  quality  of  coal 
purchased    for    railroad    use    than    there 
was  to  the  quality  of  ballast,  but  matters 
have   been   radically   changed   in   that   re- 
spect and   most   railroad   companies   now 
require    to    know    the    quantity    of    heat 
producing   elements   in    coal,   a   desirable 
change    that    has    been    promoted    in    a 
marked  degree  by  the  efforts  of  the  In- 
ternational    Railway     Fuel     Association. 
This  volume  reflects  the  work  of  the  As- 
sociation   in    identifying    the    quality    of 
fuel  and  also  work  done  in  making  fuel 
more  efficient  and  as  showing  the  effect 
or  scale  on  heating  surfaces.     The  hand- 
ling of  fuel  received  much  practicable  at- 
tention  and   there  was  an  admirable   re- 
port on   Firing   Practice  which   ought  to 
be  in  the  hands  of  every  fireman  whose 
duty   it    is    to    keep    a   locomotive    boiler 
"hot."     It   is   really   the   best   treatise  on 
firing  we  have  ever  read.     Self-Propelled 
Railway    Passenger    Cars    is   the    subject 
of  a  good  report  and  the  motive  power 
for   such   cars   is   exhaustively   described 
This  brief  notice  fails  to  do  justice  to  the 
admirable   .'\nnual    Report   and   we   com- 
mend its  study  to  all  the  people  likely  to 
be  interested. 


Safety    First. 

The      -McGraw-Hill      Book      Company. 
New  York,  has  issued  an  illustrated  hand- 
book extending  to   130  pages   by  George 
Bradshaw,    .Safety   Engineer,   and   author 
of   "Prevention    of   Railroad    Accidents." 
The   purpose   of  the  book   is   tersely   set 
forth   as    "First   .Aid   to   the   Uninjured." 
Surely  if  it  is  easier  to  keep  well  than  to 
make  well,  the  perusal  of  this  book  can- 
not   fail   to    impress    every   railroad    man 
with    the   necessity   of   trying   to    prevent 
accidents.    Views  of  unsafe  and  safe  prac- 
tices are  given.    There  are  condensed  ex- 
periences.    It  is  amazing  to  follow  some 
of  the  little  incidents  that  le.ld  to  solemn 
tragedies  in  railroad  life,  and  the  thought 
is    brought    clearly    home    in    Mr.    Rrad- 
shaw's  pages  that  a  little  more  attention 
would   have  saved  thou.sands   of  valuable 
lives.     .'\n  adminilile  feature  of  the  book 
is  the  brevity  with  which  the  siibiects  are 
treated.     .\  glimpse,  a  hint,  and  the  road 
to    the    cemetery    or    the    road    to    safety 
opens  up  like  a  mo\  ing  panorama.     The 
price   of   the   book   is   fifty  cents,   and   its 
wide     circulation     amr.ng     railroad     men 
would    be    an    educational    advantage    of 
surpassing  effect. 
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Bell  Ringers. 

Mr.  H.  G.  Hanimett,  of  Troy,  N.  Y.,  is 
a     quiet,     tliougluful,     earnest     engineer. 
You     rarelv     liear     him     speak,     but    ihe 
Trojan   bell  ringer   speaks   for   h.m.     He 
has    just    issued    an    illustrated    Bulletin, 
sho^ving  the  details  of  the  bell  ringer.     It 
is  a  clever  device,  conceived  m  ingenuity 
and  perfected  by   experience.     U   is  gen- 
erally  conceded  to   be   the   most   durable, 
simple    efticient   and   economical    contriv- 
ance of  the  kind  yet  placed  on  the  market 
The  use  of  bell  ringers  is  almost  universal 
and    in    some    States   is   imperative.     En- 
gineers  and   tiremen   have   enough   to   do 
u-iihout  ringing  bells.    At  a  moderate  cost 
Hammelfs  bell  ringer  \viU  do  it  for  them. 
Send   for  a  copy  of  the_  Bulletin  to   the 
main  ..flice  at  Tmy,  N.  Y. 


and 


Switching  Locomotives. 

Bulletin    Xo.    1015.    just    issued   by    the 
American  Locomotive  Company,  is  more 
than  usuallv  interesting   for  the  fact  that 
it  presents  in  a  condensed  and  niterestmg 
torin    the    details    in    regard    to    modern 
switching  locomotives.     That  the   service 
perf.jrmed  bv  switchers  at  the  present  day 
is  remarkable  when  taken  into  comparison 
with  the  kind  of  service  performed  only 
a    few    vears   ago,   is    well   known    to    all 
famihar     with     railroa.l     details.       It     is 
recognized   that    as    the   road    engine    in- 
creases in   size  it  becomes  relatively  im- 
portant to  provide  means  at  the  terminals 
wherebv    the    heavy    trains    may    be    cco- 
nomicailv  handled.    In  this  regard  the  new 
Bulletin   presents   an   array   of   facts   that 
convey  a  mass  of  information  in  regard 
to   the   growing   capacity   of   the   modern 
switchers.     Twenty-four  illustrations   are 
given  showing  switchers  with  si.x.  eight  or 
ten    drivers,    many    of    them    having    the 
tractive  power  oi  the  heavy  road  engines, 
and     in     many    case*     embodying     super- 
heaters   and    brick    arches,    and    some    oi. 
them  also  inchnling  power  reverse  gears. 
Their  tractive   power   ranges   from  23.800 
pounds  to  S'^.yr'O  pounds. 


unions  are  handled  m  the  same 
Brass  eocks,  check  valves,  globe 
angle  valves  are  also  among  the  company  s 
products,  and  all  have  stood  the  test  of 
time  and  high  pressure  and  are  absolutely 
reliable  Send  for  a  copy  of  the  catalogue 
to  the  National  Tube  Company's  mam 
oflice,  Friek  Building,  Pittsburgh,  Pa. 

Armspear    Lamp. 

The      \rm<i.ear     Manufacturing     Com- 
pany,   New    Y..-k,    has   issued    a    colored 
Bulletin  No.   15,  illustrative  of  the  Arm- 
spear    Spheroi<lal    Lens    Lamps.      These 
lamps  have   made   it   possible   to   procure 
an  effective  long  range  of  slightly  less  in- 
tensitv  than  the  concentrated  light  given 
from 'the  smooth-face  lens,  but  perform- 
i„cT  all  the  functions  of  the  present  lamps. 
a,rd    in  addition,  a  divergent  light  is  pro- 
vided,   covering    an    area    of    90    degrees 
from  each  section.    The  value  of  this  lamp 
and    its   wide    range   of   illumination,    es- 
pecially at  curves,  cannot  be  overestimated 
Semaphore,    switch,    engine,    marker    and 
tail  lamps  have  all  been  greatly  improved 
upon  since  the  introduction  of  the  Arm- 
spear  devices.      Send   for   a   copy   ot   the 
Bulletin    t...    the    company's    office    at    4M 
West  53rd  street.  New  York, 


Nichols  Transfer  Tables 
Turntable  Tractors 

GEO.  P.  NICHOLS  &  BRO. 

1090  Old  Colony  Bldg.  CHICAGO 


The  'Whole   "Kewanee"   Family. 

An   illuminated   catalogue  of   50  pages, 
embracing      all      '-Kewanee"      specialties 
manufacture.!  at   Kewanee  Works,  is  just 
issued   by   the    National    Tube   Company. 
Pittsburgh,    Pa.      The    Kewanee    Works 
are     loi^ated     at     Kewanee,     III.     where 
steam-healing   boilers,  radiators,  etc.,   are 
made.      The    work    is     distinguished    by 
many    new     and    important     devices,    es- 
pecially   the    unions    used    in    pipe    work. 
The  union  of  brass  an.l  iron  ground  ball 
joints  which  was  introduced  by  the  com- 
pany is  the  most  durable  of  all  joints,  and 
in   close  quarters  no  other   kind  of  joint 
is     reliable.       The     joints     are     carefully 
ground    and    tested    and    no    gaskets    are 
necessary,  the  joint  being  really  the  most 
durable    part    of    the    structure.      Flange 


Electric  Light  for  Railway  Cars. 

The    Unite.l    States    Light    &    Heating 
Company  has  issued   a  Bulletin  No.  20/, 
illustrating    and    describing    axle     equip- 
ments,   a    system    which    has    been    very 
successful  in   making   each   car  a  distinct 
licrhting  unit  with  It  own  source  of  electric 
energy    derived    solely    from    the    move- 
meurof  the  ear  and  independent  alike  of 
specially    equipped   locomotives    or   trains 
and   battery   charging   systems.     The  fac- 
t,,ry  is  located  at  Niagara  Falls.     In  one 
of    tlic    laboratories   complete   equipments 
may   be   seen   operating   under   all   condi- 
tions of  load  and  speed  so  as  to  demon- 
strate   how    the    equipments    meet    these 
conditions   and   produce  perfect   illumina- 
tions.    The    various    types   of   generators 
and  methods  of  suspension  are  shown  in 
tbc    liullctin.      The    battery    and    battery 
boxes   are   also   shown   and   the   complete 
equipment  fully  explained.     Copies  of  the 
Bulletin  niav  be  had  on  application  at  the 
comiiany's  general  oflice,  30  Church  street, 
New  York. 


NOW  IS  THE  TIME  to  install  a 


Rue  Boiler  Washer 
and  Tester, 

For  von  will  need  it  when  cold 
V  ntb.-r  comes.  It  will  \yash  on  , 
weatliei    eoiu  ,     ,1^.^,    all    with 

test    and    nil    jour    iioui-i. 
h,;t   water,   and    have    it    ready    foi 
nse  in  one  hour. 

THINK    IT    OVER.  _ 

,..,,.,, ,    tioil.T    Wil'lK-lK    S-J. 

Rue  Manufacturing  Co., 

228  CHERRY  STREET 

Philadelphia.  Pa. 

,,   ,„,...rs   f.f   liiipotni-s.    f:]ectors. 
" „,    •f.-itiTS.    Boiler   Chi'CliS, 

...k     Valvs. 


IMilcr    \V;ish. 


Long  Distance  Telephone  15th  Season 

STOP  AT  THE 

HOTEL  PONCE  DE  LEON 

AND  ANNEX 

WHEN  AT 

ATLANTIC  CITY 

Virginia  Avenue  and  the  Beach 


Uv 


IN 


out 


lie    I-. 
ith 


„„sve"e>    .,11    m'otlenl    requisites    for    con- 
venience -inil  comfort  of  guests. 

Hot    .onl    cold    sea    water    lia"'^;. 

Kn.  one  111    :nul    .\mcricau    "l-l"-,         .   ,      , 

A    lioViKl.ET  will  be  gladly   furnished 
on    alil.l.cili.n..  „    ,^^    jjg.no 

pel-^   ^;:;k.    acco'liiiK    lo^location    of    tlie 
'"'(")*;o.l    llot.l    .\mcvicnii    Motor   League 

l--,,,    fuillui    information   adilicss 


ALFRED  B.   GRINDROD 


■|'he  oflice  of  the  Goldschmidt  1  her- 
mit Comiianv  in  San  Francisco,  Cal, 
has  been  r<niove<l  from  432-436  Fol- 
som  street  to  320-333  Folsom  street. 


Never  shut  the  door  upon  any  one  so 
fast  that  it  cann.d  be  opened  from  the 
outside. 

Tell  me  how  much  one  is  given  to  fear, 
and  I  will  tell  you  how  much  he  lacks  in 
faith. 


WANTED 


We  desire  to  purchase  complete  vol- 
umes of  RAILWAY  &  LOCOMO- 
TIVE ENGINEERING  for  the  years 
of   1905  and   1906. 

Copies  may  be  either  bound  or  un- 
bound. In  writing  give  full  particulars 
as  to  condition,  etc. 

ANGUS   SINCLAIR   CO., 
114   Liberty   St.,  New  York,  N.  Y. 
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The  BaKer  Locomotive  Valve  Gear 


The  increased  popular  favor  with  which 
the  Baker  Locomotive  Valve  Gear  is  be- 
ing received  among  railroad  men  wher- 
ever its  merits  have  had  the  opportunity 
of  becoming  thoroughly  known,  and  the 
many  inquiries  that  have  come  to  us  re- 
garding the  details  of  its  mechanism,  in- 
duces us  to  give  more  than  a  mere  pass- 
ing   nnticc    to    its    constructinii    and    ad- 


It  will  be  readily  observed  tliat  the  de- 
vice resembles  the  Walschacrts  valve 
gearing  in  two  important  particulars.  The 
eccentric  crank,  which  gives  the  valve  its 
motion,  is  attached  to  the  main  crank  pin. 
.\  combination  lever  deriving  its  motion 
from  the  crosshead  gives  the  valve  its 
position  in  relation  to  the  steam  ports. 
The     important     variation     lictwccn     the 


wlion  applied  to  locomotives  it  travels 
through  a  longer  extended  arc  than  is 
usual  in  the  case  of  links,  oscillating,  as 
in  the  Walschaerts  gcarirg,  on  a  fixed 
center.  Other  valve  gearings  have  over- 
come this  drawback,  notably  that  of  the 
Corliss  valve  gear,  but  the  delicate  mech- 
anism of  that  gearing  render  its  applica- 
tion   to    locomotive    service    impractical. 


THK    li.AKKR    LOCOMOTIXK    V.\LVK    C.K.VK.    OUTSIDE    .\1)M  I.SSIO.N". 


justment.  Like  the  Walschacrts  valve 
gear,  its  arrangement  outside  of  the  lo- 
comotive frames  meets  a  necessity  in  the 
twentieth  century  locomotives  where  the 
limited  space  between  the  frames  with 
the  increasing  size  of  axles  and  eccentrics 
has  rendered  it  particularly  difficult  to 
adjust  or  examine  the  Stephenson  valve 
gearing. 


Baker  valve  gearing  and  the  Walschacrts 
valve  gearing  consists  in  the  absence  of  a 
radial  link,  whether  shifting  or  fixed.  As 
is  well  known,  the  link  motion  on  any 
form  or  method  of  application  is  a 
source  of  error  in  all  valve  motions  on 
account  of  the  slipping  of  the  link-block, 
and  is  more  noticeable  in  the  case  of  the 
shifting  link,   as   in  general   construction 


In  view  of  these  facts  it  will  be  readily 
understood  that  if  the  motion  of  a  sliding 
valve  can  be  perfectly  controlled  and  the 
length  of  stroke  varied  without  the  in- 
tervention of  a  radial  link,  a  real  gain 
in  the  use  of  steam  is  made.  Not  only 
so.  but  the  valve  gearing  in  locomotive 
service  that  readily  lends  itself  to  rigid- 
itv  of  movement   and   at  the   same  time 
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possesses  that  flexibility  of  adaptation  es- 
sential to  the  variable  requirements  of 
the  service  is  all  that  can  be  hoped  for, 
and  these  qualities  are  in  an  eminent  de- 
gree the  leading  features  of  the  Baker 
valve  gear. 

In  regard  to  the  various  parts  of  the 
valve  gearing  it  will  be  observed  that  the 
circular  movement  of  the  eccentric  crank 
will  impart  an  irregular  linear  move- 
ment to  the  eccentric  rod,  as  also  does 
the  crosshead  impart  a  similar  varying 
movement  to  the  combination  lever.  The 
crosshead  travels  with  an  increasing  de- 
gree of  rapidity  towards  the  center  of 
the  stroke  and  diminishes  in  velocity  to- 
wards the  end  of  the  stroke.  The  same 
remarks  apply  to  the  eccentric  rod.  The 
crosshead  movement  is  at  the  swiftest 
point  when  the  eccentric  crank  motion  is 
at  the  slowest,  because  they  are  set  at 
right  angles  to  each  other.  The  union 
link  attached  to  the  crosshead,  and  the 
eccentric  rod  are  connected  to  separate 
ends  of  a  bell  crank.  The  end  of  the 
bell  crank  attached  to  the  eccentric  rod 
describes  an  ellipse  at  an  irregular  ve- 
locity. This  varying  motion  is  conveyed 
through  the  bell  crank  to  the  combina- 
tion lever  and  valve  rod  as  shown  in 
the  detailed  drawings.  The  result  of 
the  two  motions  is  that  the  valve  travels 
very  rapidly  at  the  beginning  of  its 
.stroke,  and  by  the  time  that  the  piston 
has  moved  one-twentieth  of  its  stroke 
the  valve  is  wide  open  and  the  valve  then 
moves  very  slowly  during  the  period 
when  the  piston  is  moving  with  increas- 
ing  rapadity.     As   tlie   piston   approaches 


or  oscillating  link.  The  rods  and  bell 
crank  are  so  connected  and  adjusted  that 
the  placing  of  tlie  reverse  lever  on  any 
position  afifccts  the  position  of  the  bell 
crank  conveying  a  corresponding  move- 
ment on  the  valve  rod  and  valve. 

The  number  of  joints  in  all  kinds  of 
valve  gearing  arc  one  of  the  sources  of 
the  irregularities  incident  to  the  motion. 
This  is  the  cliief  draw-back  in  the  shifting 
link  motion,  and  not  only  are  the  joints 


may  be  renewed  with  ease  and  rapidity 
that  is  at  once  simple  and  complete.  The 
interchangeability  of  the  parts  have 
proved  themselves  that  the  most  advanced 
methods  have  been  used  in  obtaining  per- 
fection in  the  duplication  of  all  of  the 
parts  comprising  the  Baker  valve  gearing. 
A  particular  advantage  in  running  a 
locomotive  with  the  Baker  valve  gear  is 
the  perfect  ease  with  which  the  reverse 
lever  may  be  moved.    The  lever  does  not 
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much  fewer  in  number  in  the  Baker 
valve  gear,  but  the  parts  lend  thetnselves 
readily  to  massiveness  and  rigidity  of 
construction  which  is  impossible  in  the 
case  of  the  shifting  link,  and  is  only  par- 
tially possible  in  the  case  of  the  Wal- 
schaerts  valve  gearing. 
In   the   Baker   valve   gear    the    lead   or 


act  against  any  direct  thrust  of  the  mov- 
ing parts,  but  the  reach  rod  and  reverse 
yoke  acting  as  a  lever  and  fulcrum 
moves  the  bell  crank  readily  and  easily. 

In  regard  to  the  adjustment  of  the 
gearing,  it  may  be  stated  that  the  eccen- 
tric rod  is  the  only  part  that  may  oc- 
casion a  renewal  of  adjustment  on  ac- 
count of  the  incidental  wear  of  the  bear- 
ings. Increasing  or  diminishing  the 
amount  of  lead  may  be  effected  by  length- 
ening or  shortening  the  lower  arm  of  the 
bell  crank.  The  lengthening  or  shorten- 
ing of  the  combination  lever  also  af- 
fects the  stroke  of  the  valve  and  conse- 
quently the  amoimt  of  opening  the  valve. 


I->KT,\1I,S  OF  OUTSIDE  AU.MISSIOX. 


the  release  point  tlie  valve  again  travels 
with  increasing  rapidity  and  closes  at 
its   highest   speed. 

Tlie  reversing  movement  is  effected  by 
the  eccentric  rod  licing  attached  to  a  re- 
verse yoke,  and  when  the  reach  rod  is 
moved  backward  or  forward  it  changes 
the  position  of  tlie  bell  crank  and  affects 
the  position  and  movement  of  the  valve 
with  a  degree  of  accuracy  not  obtainal)le 
in  any  motion  passing  through  a  shifting 


■  ipening  of  the  valve  at  the  end  of  the 
jiiston  stroke  is  an  unvarying  or  constant 
(luaiitity,  so  tliat  the  length  of  the  valve 
stroke  or  point  of  cut-off  of  steam  sup- 
ply does  not  in  any  way  affect  the  exact 
amount  of  opening  at  the  beginning  of 
each  piston  stroke.  Not  only  so,  but  llie 
squareness  of  tlie  events  in  both  motions 
has  a  degree  of  exactness  hitherto  unap- 
proached    in   locomotive   service. 

In  the  ni.itter  of  repairs,  new  bushings 


Steel  Passenger  Equipment  Increasing. 

In  connection  with  pending  legislation 
in  Congress  requiring  the  replacement  of 
wooden  passenger  equipment  with  steel 
equipment  inquiries  have  been  made  of 
all  railways  engaged  in  interstate  com- 
merce in  the  United  States  as  to  prog- 
ress in  the  construction  of  steel  and  steel- 
underframe  cars.  Replies  from  247  com- 
panies, operating  a  total  of  252,472  miles 
of  line,  show  tliat  Iietween  January  1 
and  July  1,  1913,  orders  were  i>laced  for 
1.064  steel  cars  and  76  steel-undcrframe 
cars,  a  total  of  1,140.  In  the  four  years 
preceding  January  1,  1913,  the  number  of 
steel  passenger  cars  in  service  increased 
from  629  to  7,271,  while  the  number  of 
.si  eel  under-frame  cars  increased  from 
673  to  3,296.  The  cost  of  replacing  with 
steel  cars  all  the  wooden  cars  used  in  pas- 
senger trains  is  estimated  at  over 
#(■.00.000,000. 
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Improvements  on  the  LaKe  Shore  and  Michigan  Southern 


Since  coming  under  tlie  control  of  the 
New  York  Central  system,  the  Lake  Sliore 
and  iVIichigan  Southern  Railway  Com- 
pany has  rapidly  developed  into  one  of 
the  best  equipped  railways  in  America. 
Besides  the  main  line  extending  from 
Buffalo,  N.  Y.,  along  the  southern  shore 
of  Lake  Erie  to  Toledo,  Ohio,  294  miles, 
and  from  Toledo  to  Chicago,  111.,  by  the 
route  touching  Adrian,  Mich.,  244  miles, 
making  a  total  of  538  miles,  there  are 
over  twenty  other  shorter  lines  of  roads 
owned  or  leased  by  the  company,  and 
which  altogether  extend  to  1,863  miles  in 
operation,  with  975  locomotives  and  6,798 
cars  in  service,  and  traversing  hall  a 
dozen  of  the  richest  states  in  the  country 
between    Pittsburgh.    Pa.,   and    St.    Louis. 


live  power  and  rolling  stock  should  have 
its  counterbalancing  equivalent  not  only 
in  the  increased  stability  of  the  track  but 
in  the  number  of  tracks  and  especially 
in  the  signal  equipment.  In  recent  years 
it  has  seemed  to  be  the  policy  of  the 
company  to  advance  track  improvements 
and  to  perfect  the  maintenance  of  way 
department  rather  than  to  encourage  a 
spirit  of  false  economy  in  running  the 
heaviest  kind  of  motive  power  and  roll- 
ing stock  over  roads  that  may  have  been 
sufliciently  stable  to  endure  the  traffic  of 
the  last  century,  but  are  hardly  safe  under 
the  growing  demands  of  the  present  day. 
The  mechanical  department,  however, 
has  been  kept  in  the  front  rank  of 
tliorougli  fi|uipmcnt,  the  various  sliops 


The  same  system  has  more  recently 
been  successfully  established  in  the  ex- 
tensive new  repair  shops  of  the  Dela- 
ware, Lackawanna  &  Western  Railroad 
at  Scranton,  Pa.,  but  we  have  not  heard 
of  the  records  of  repairs  having  been 
surpassed  either  in  completeness  of  de- 
tail or  brevity  of  time  taken  up  in  re- 
pair, when  compared  with  the  regular 
schedules  in  vogue  at  the  CoUinwood 
shops. 

Of  the  history  of  the  enterprising 
railroad  company  it  may  be  stated 
briefly  that  it  was  chartered  August  16, 
1869.  The  proprietary  roads  were  ac- 
quired from  time  to  time  by  the  con- 
solidated company,  the  original  incor- 
poration    consistine;    of    the     Michigan 
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Mo.,  in  the  southern  boundary  and  Buf- 
falo and  Chicago  in  the  northern  ter- 
ritory with  extensions  covering  the 
southern  portions  of  the  Michigan  pen- 
insula. Of  the  single  track  mileage  there 
is  not  much  more  than  500  miles  now 
in  operation,  recent  reports  showing  tliat 
there  are  of  second  track  614  miles,  third 
track  360  miles,  and  fourth  track  nearly 
250  miles.  Of  sidings  there  are  a  total 
of  nearly  1,200  miles,  so  that  the  total 
track  amounts  to  4,280  miles. 

In  the  congested  traffic  districts  the 
track  improvements  are  being  rapidly  ex- 
tended, care  being  taken  that  the  impmvc- 
ments  are  keeping  pace  with  each  otlier, 
the  object  lessons  that  are  being  given  in 
some  parts  of  the  country  showing  clearly 
that    ihe   increase    in    the   weight   of   mo- 


at the  division  points,  especially  at  Col- 
linwood,  Ohio,  and  Elkhart,  Indiana, 
being  models  of  their  kind,  the  Col- 
linvvood  shop  being  among  the  two 
or  three  largest  rairoad  repair  shops 
in  America,  and  having  the  reputation 
of  being  tlie  first  railroad  shop  where 
what  is  known  as  the  grouping  system 
of  tools  and  other  accessories,  whereby 
the  complete  repairing  of  the  various 
parts  of  the  locomotives  and  other  ap- 
pliances could  be  completed  without 
the  necessity  of  transferring  the  parts 
from  place  to  place.  Under  this  ad- 
mirable system  records  have  been  made 
and  maintained  of  the  complete  .general 
repairing  of  locomotives,  including  re- 
newal of  flues  and  fire  box  repairs,  of 
nine    or    ten    days'    time    in    the    shops. 


Southern  iS;  Northern  Indiana,  the 
Cleveland  &  Toledo,  the  Cleveland. 
Painesville  &  Ashtabula,  and  also  the 
Buffalo  &  Erie  Railroad  Company.  A 
number  ni  other  railroads  have  become 
incorporated  with  the  consolidated 
companies  since,  among  the  latest  be- 
ing the  Detroit,  Toledo  &  Milwaukee 
Railroad,  and  the  Battle  Creek  & 
Sturgis  Railroad,  formerly  leased,  be- 
came proprietary  roads  in  1910.  In  con- 
junction with  the  Pennsylvania  com- 
pany, the  Lake  Shore  &  Michigan 
Southern  also  became  joint  proprietors 
of  the  Lake  Erie  &  Pittsburgh  Rail- 
way in  1911.  so  that  both  companies 
have  equal  rights  for  the  operation  of 
their  trains  over  the  tracks  of  that  rail- 
way. 
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General  Correspondence 


Strength  of  Timber. 
Kihtor: 

In  tlie  Sopti-mber  issue  of  Railway  and 
LOCOMOTIVE  Kn'GINF-ERING  an  anxious  in- 
quirer was  desirous  of  knowing  the  kind 
of  timber  that  would  sustain  the  heaviest 
load.  For  his  information  it  may  be 
stated  teak  is  generally  acknowledged  to 
be  the  strongest  kind  of  timber.  A  piece 
of  teak  12  inches  in  length,  and  1  inch 
S(|uarc,  supported  at  the  ends  and  loaded 
in  the  middle  will  sustain  a  weight  of 
tSOO  pounds.  .-Xsli  will  bear  about  675 
pounds,  and  luigHsli  oak  or  beech  650 
pounds.  Tliese  are  the  strongest  kinds 
of  timber,  but  the  strength  of  timber  va- 
ries within  wide  limits.  It  differs  with 
the  age  of  the  tree,  the  conditions  of 
growth,  the  part  of  the  tree  from  whicli 
the  piece  to  be  tested  is  cut,  and  the 
amount   of  seasoning  the   timber   has   rc- 


on  tlie  Alton  was  there  during  our  old 
friend's.  Joliann's,  connection  with  that 
in.id.  1  never  was  very  much  on  the  new 
fantiled  valve  gears,  but  there  appears  to 
be  a  "mania"  in  the  air  these  days  to  in- 
vent something  to  make  builders  of  the 
old  shifting  link  feel  like  thirty  cents,  but 
there  are  some  of  them  yet  running. 
Many  think  anything  different  from  old 
st.nid;irds  must  be  new  and  useful.  There- 
fore, tliey  get  a  patent  and  are  happy  for 
a  time.  Ancient. 

Boston,  Mass. 

[Our  correspondent  appears  to  be  cor- 
rect in  thinking  that  the  Young  Valve 
Gear,  illustrated  on  page  345  of  our  Oc- 
tober issue,  is  the  same  invention  that 
made  some  stir  twenty  years  ago  under 
the  name  of  the  Lewis  Valve  Motion. 
Roth  are  certainly  modifications  of  the 
W'alschaerts  Gear. — Ed.] 


or  600  pounds,  or  more,  taken  from  the 
supply  on  coal  platforms,  and  have  the 
man  go  through  it,  and  separate  the  coal 
from  bone  slate.  I  gave  the  man  about 
800  pounds,  and  he  went  through  it,  and 
made  two  separate  lots  of  about  equal 
size  and  weight.  His  report  was  that  one 
pile  would  burn,  and  the  other  would  not. 
I  sent  the  man's  report  to  my  superior, 
who  sent  it  to  the  coal  company.  In  a 
short  time  the  coal  company's  expert 
showed  up,  and  made  a  thorough  exam- 
ination of  tlie  condemned  pile,  and  picked 
out  two  cliunks  that  he  thought  would 
burn.  He  tried  them  in  a  furnace  for  an 
hour  or  more  and  took  them  out  as  free 
from  burn  signs  almost  as  the  "Men  in 
the  Fiery  Furnace."  The  company 
changed  their  place  for  buying  coal. 

If  pure  coal  or  other  fuel  were  to  be 
used  under  steam  boilers  of  all  kinds,  it 
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ceived.  The  strength  given  are  fair  se- 
lected averages,  as  given  by  the  best  au- 
thorities, and  are  as  nearly  correct  as 
such  estimates  usually  ,ire.  In  calculat- 
ing strength  of  timber  structures,  a  large 
factor  of   safety   sIkjuIiI   be  allowed. 

J.  MuiR. 
l/ol'ohct,  N.  J. 

Old  Valve  Gear  Made  New  by  Patent. 

1  write  you  for  inl' innalion  about  the 
valve  gear  shown  on  p.i^e  345  of  tlie  Oc- 
tober issue  of  your  papi  r.  With  my  "old 
log>"  noiions  and  poor  memory,  would 
like  to  learn  what  real  c'ilTerence  there  is 
between  the  gear  shown  and  the  "Lewis 
valve  motion  "  which  ai'peared  in  the 
early  nineties  and  was  froin  Missouri  (St. 
Louis).  They  were  tried  r,n  the  Vau- 
dalia,  anci  also  on  the  AIl<iii  X  St.  Louis, 
showing    wonderful    econoiir..      Thf    one 


Inferior  Coal  Causes  Smoke. 

I'liiToi; ; 

in  last  month's  Raiiwav  .wd  Locomo- 
TivE  Engineering,  I  ri-.icl  another  article 
on  preventing  siimke  on  Inc.  .motives ;  I 
have  .also  seen  m.iny  dexiees  proriosed 
for  remedying  the  evil.  I  b.ive  had  some 
experience  with  burning  fuil  on  locomo- 
tive engines,  and  have  seen  black  smoke 
come  from  the  stacks  of  coal-burners  and 
clcjuds  of  white  smoke  from  the  stacks  of 
wood-burners — and  it  was  not  caused  by 
water  from  the  boiler;  but  from  the  sap 
in  green  wood. 

I  was  called  up  one  day  by  the  general 
manager  and  asked  if  I  knew  anyone  who 
had  a  knowledge  of  minerals,  more  espe- 
cially coal.  When  I  said  I  knew  a  little 
about  coal,  anthracite  and  bituminous,  he 
said:  "I  don't  w;nit  you  in  it.  1  found 
a  man  to  lit."     I  was  ordered  to  have  500 


would    go    \ery    far    towards    eliminating 
llie  smoke  evil.  E.  J.  Rauch. 

Xt'W  Vorh.  A".   )'. 


Locomotive's   Remarkable   Record. 

r.v  John    Dufkv. 

.\  remarkable  record  made  by  one  of 
its  crack  loronioii\es  has  just  been  com- 
piled by  the  iiuilianical  department  of  the 
Lehigh  \'.ilK  \  K.iilroad.  .'\fter  traveling 
continuously  for  a  distance,  which,  if  it 
had  been  in  a  straight  line  on  the  earth's 
equator,  would  have  carried  it  around  the 
globe  ten  times,  in  a  space  of  twenty- 
eight  months,  without  a  real  breakdown 
(U'  having  to  undergo  serious  repairs,  Lo- 
comotive \o,  2479  has  been  given  a  rest 
and  sent  to  the  railroad  shops  at  .Sayre, 
I'a..  for  a  general  overhauling. 

I'ut  the  distance  it  traveled  and  the 
lime    elai)sed    without    needing    important 
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repairs  are  not  the  only  interesting  fea- 
tures in  the  record  of  the  locomotive, 
which  is  an  Atlantic  type,  known  as  the 
F-6  class.  During  the  whole  of  its  twen- 
ty-eight months  when  it  traveled  245,675 
miles,  it  consumed  but  7,748  tons  of  coal, 
or  an  average  of  but  63.07  pounds  of  coal 
per  mile  run.  And  all  the  while  it  was 
hauling  a  seven-car  passenger  train 
weighing  about  450  tons  between  Buffalo, 
N.  Y.,  and  Sayre,  Pa.,  a  distance  of  176.6 
miles. 

No.  2479  was  designed  by  the  mechan- 
ical department  of  the  Lehigh  Valley 
Railroad.  Its  principal  dimensions  are : 
Cylinders,  21  in.  x  26  in. ;  diameter  driv- 
ers (over  tires)  11  in.;  boiler  pressure, 
200  pounds ;  tractive  power,  25,310 
pounds ;  total  weight  of  engine  and  ten- 
der, 303,100  pounds ;  weight  on  drivers, 
105,000  pounds  ;  firebox,  semi-wide  ;  flues, 
16  ft.  2  in.  long;  grate  area,  51.2  sq.  ft.; 
heating  surface,  flues,  3,164  sq.  ft. ;  heat- 
ing surface,  firebox,  160  sq.  ft. ;  heating 
surface,  total,  3,224  sq :  ft. 

Aside  from  its  remarkable  fuel  per- 
formance. No.  2479  made  other  notable 
records.  During  the  whole  of  the  twen- 
ty-eight months  there  were  but  eight  ma- 
chinery failures  noted,  or,  in  other  words. 
it  traveled  30,709.39  miles  to  each  failure 
While  the  locomotive  received  all  the  us- 
ual care  and  attention  given  to  all  passen- 
ger locomotives,  no  special  effort  was 
made  to  keep  down  the  cost  of  the  inci- 
dental minor  repairs  occasionally  neces- 
sary upon  this  particular  engine.  Includ- 
ing the  cost  of  material  and  labor  during 
the  twenty-eight  months  of  its  service, 
^,067.26  was  spent  on  it,  or  less  than 
four  cents  per  mile  run.  When  the  loco- 
motive went  to  the  Sayre  shops  only  one 
of  its  original  set  of  374  flues  had  been 
removed. 

No.  2479  is  a  sister  locomotive  to  No. 
2475,  of  the  Lehigh  Valley's  service,  wliicli 
made  a  record  run  from  Buffalo  to  Jer- 
sey City  shortly  after  it  was  put  in  serv- 
ice. It  covered  the  entire  446.6  miles  in 
eleven  hours  and  fifty-seven  minutes. 
With  the  time  for  thirty-one  stops  de- 
ducted its  actual  running  time  was  ten 
hours  and  forty  minutes.  For  359  miles 
it  hauled  a  ten-car  train,  eleven  miles  an 
eight-car  train,  and  the  balance  of  tlie  dis- 
tance with  but  seven  cars  behind  it.  The 
total  amount  of  coal  consumed  on  this 
trip  was  fifteen  tons  and  seventy  pounds, 
or  67.33  pounds  per  mile  or  less  than  five 
shovels  full  per  mile.  During  the  run 
the  average  steam  pressure  was  195 
pounds. 


ing  or  removing  them,  and  more  espe- 
cially is  the  above  so  in  the  roundhouse 
during  the  routine  of  hurried  running  re- 
pairs. The  enclosed  sketches  are  descrip- 
tive of  a  simple  jig  by  means  of  which 
the  head  can  be  easily  and  safely  removed 
and  applied. 

The  device  is  bolted  to  the  head  by 
means  of  the  casing  stud  before  all  of  the 
head  studs  nuts  are  removed.  The  head 
is  then  easily  swung  back  from  the  cylin- 
der and  leaned  against  its  side  or  against 
the  pilot  beam. 

A  cylinder  head  handled  in  the  above 
manner  is  always  easy  to  apply  and  re- 
move, no  matter  how  heavy,  and  needs 
not  to  be  handled,  which  is  a  commend- 
able feature  in  the  case  of  hurried  round- 
house work.  The  workman  is  always 
back  of  the  head  and  out  of  danger,  the 
heavy  casting  balancing  itself  in  the  mid- 
dle of  the  jig  forks,  which  may  be  made 
of  1  inch  or  1}4  inches,  square  or  over,  the 
height  and  other  dimensions  to  suit. 


Jig  for  Use  in  Handling  Heavy  Loco- 
motive Cylinder  Heads. 

By  F.  W.  Bentley,  Jr.,  M.^ciii.n'ist. 
Butler  Shops,  C.  &  N.  W.  Ry.  Co.,  Mil- 
waukee, Wisconsin. 

Large    locomotive    cylinder    heads    are 
an  UBwieldy  part  to  handle  while  apply- 


CVLIXDER  HEAD  HOLDER. 

Mismanagement  on  Railroads. 
Editor  : 

In  the  Philadelphia  Public  Ledger  there 
was  an  article  on  the  causes  of  railroad 
wrecks  which  stated  that  the  rails  on  ac- 
count of  the  greater  number  of  wheels 
on  locomotives  and  cars  and  the  addi- 
tional weight  carried,  enfhired  many  more 
blows.  True  enough,  and  an  extra  vibra- 
tion and  the  consequently  much  greater 
crystalization  taking  place,  it  is  only  a 
question  of  time  until  the  rail  breaks. 
Steel  makers  are  often  blamed  when  really 
the  cause  is  as  before  mentioned. 

If  ever  there  was  a  time  for  the 
traveling  public  to  be  in  doubt  as  to 
their  safety,  it  will  be  from  now  on, 
for  the  rails  have  only  been  increased 
25  to  30  per  cent.,  whereas  the  rolling 
stock  has  been  increased  considerably 
over  100  per  cent,  in  the  same  period. 

Should  not  legislative  steps  be  taken  to 
prevent  such  gigantic  rolling  stock  being 
used  on  the  tracks  and  road  beds  of  the 
present  time?  Of  course,  the  carrying 
of  more  freight  with  less  expense  is  an 
incentive  for  the  increasing  weight  in 
rolling  stock,  but  the  question  is — does  it 


not  seem  a  poor  way  to  economize?  Is 
the  carrying  of  more  freight  a  safe  propo- 
sition when  the  draw  bars  on  cars  are  in 
most  cases  the  same  as  used  for  the  lighter 
rolling  stock  and  not  prepared  to  take 
care  of  the  extra  pull  from  so  many  and 
heavy  cars  linked  together?  It  is  a 
noticeable  fact  that  cars  often  do  sever 
their  connections  on  these  long  trains 
and  are  the  cause  of  wrecks.  So  too  are 
they  liable  to  buckle,  and  nothing  has  been 
said  about  the  bridges  menaced  by  this 
weight,  since  they  were  only  constructed 
for  the  lighter  rolling  stock.  To  be  on 
a  safe  basis,  all  the  draw  bar  couplings 
should  be  renewed,  and  the  bridges  re- 
inforced, all  items  of  expense  to  be  added 
to  the  list. 

The  general  trend  is  for  efficiency  in 
all  directions,  but  evidently  it  has  not  be- 
come effective  efficiency  in  this  direction, 
inasmuch  as  constant  immaterial  changes 
are  being  made  in  the  engines  and  boilers, 
which  neither  greatly  increase  nor  de- 
crease the  proved  efficiency ;  else  why 
should  many  hundreds  of  locomotives  of 
every  class  be  laid  aside  yearly  for  lack 
of  repairs  mostly  needed  on  the  boilers, 
and  new  ones  purchased  continually  to 
replace  those  alleged  to  be  defective? 
Perhaps  these  minor  changes  look  con- 
vincing to  railroad  presidents  and  their 
boards  of  directors  whose  attention  is 
demanded  by  too  many  things,  and  who 
consequently  sanction  appropriations  for 
new  engines;  but  to  engineers  their  rea- 
sons are  more  or  less  of  a  conundrum. 

When  Mr.  Brandeis  made  his  statement 
that  the  railroads  wasted  one  million  per 
day  in  poor  management  he  was  laughed 
at,  but  it  can  now  be  seen  and  has  been 
announced  through  the  press  that  strict 
attention  to  car  service  during  the  last 
six  months  of  the  fiscal  year  has  saved 
such  an  immense  amount  that  it  looks  as 
though  he  had  a  very  fair  knowledge  on 
the  subject  after  all.  So  much  for  one 
statement  of  outside  brains,  it  is  not  to 
be  doubted  but  that  they  would  laugh 
again  if  the  statement  (that  another 
million  per  day  could  be  saved  in  the 
managenunt  of  motive  power  repairs  and 
in  coal)  was  made  by  those  thoroughly 
conversant  with  management  and  mechan- 
ical construction.  At  once  it  will  be  seen 
how  a  saving  of  this  kind  would  affect 
the  freishting  for  which  these  ponderous 
locomotives  arc  built. 

The  Lehigh  Valley  makes  the  statement 
that  10  per  cent,  saving  in  coal  w-ould 
mean  $1,000  per  day  to  them,  yet  an 
actual  saving  of  5.37  per  cent  in  coal  and 
a  gain  of  7.77  per  cent,  in  locomotive 
efficiency,  under  14  pounds  less  boiler 
pressure,  also  two-thirds  less  repairs  was 
not  considered  worth  even  honorable 
mention  by  a  much  larger  road.  Too 
many  subterfuge  patents  are  taken  out  by 
those  interested  in  the  railways,  and  which 
are  of  no  practical  use  other  than  to  in- 
crease  the   incomes  of  those   directly   in- 


386 


RAILWAY  AND  LOCOMOTIVE  ENGINEERING. 


November,  1913. 


terested.  The  above  mentioned  case  of 
real  practical  value  happened  to  be  from 
an  outsider  and  of  course  the  saving  was 
of  no  account  since  conflicting  interests 
stepped  in,  even  though  the  actual  saving 
was  shown  on  their  own  records. 

Either  the  salaries  paid  to  most  of  the 
employees  of  the  railroads  are  not  large 
enough  for  tlicm  to  center  their  entire 
attention  on  the  good  of  the  road,  or 
else  they  live  faster  than  a  fair  income 
permits,  and  these  subterfuges  in  the 
shape  of  useless  patents  are  fostered. 
J.  B.  Fref.m.^n. 

l'hi!a<h-!tl:i<i.  /^'<i. 


Device   for  Turning   Piston   Rings. 
By  J.  G.  KoiTEi.i.,  Ah)NTRt.\L,  C.\nad.\. 

The  accompanying  drawing  shows  a 
turning  device  for  locomotive  piston 
rings.  The  appliance  is  so  constructed 
and    the    ]iarts    sij    arranged    that    two 


K.xr.iNKEKi.Nf.  of  October,  1913,  an  article 
on  the  subject  of  locomotives  slipping 
when  drifting  down  hill.  As  you  know, 
1  have  not  been  nmch  interested  in  the 
upkeep  of  locomotives  for  the  last  seven 
years,  but  I  cannot  help  taking  some  in- 
terest in  the  subject  of  locomotive  en- 
gines slipping,  while  shut  off  and  drifting 
down  hill. 

You  and  I  fought  tliis  question  to  a 
fnii-h  on  the  old  B.  C.  R.  &  N.,  so  much 
so  that  I  thought  this  old  "hoo-doo"  had 
been  killed  and  buried  long  ago.  The 
worst  offender  we  had  was  the  16-inch 
.\  24-inch  Pittsburgh  engine  which  you 
brought  over  from  the  Chicago,  Clinton  & 
Western  when  it  was  absorbed  by  the 
B.  C.  R.  &  N.  This  engine,  which  at  one 
time  was  known  as  No.  30.  was  used  in 
light  passenger  service  for  many  years 
and  run'  by  our  deceased  friend,  John 
Kinibrn.     This   engine   had  a  faculty  for 


u;\l(  I-;   FOR  TUK.NIXC   I'lSTO.X    RI.M. 


pi.ston   ring<   may   lie  turned   at  the  same 
time. 

The  letters  marked  on  the  drawing 
refer  to  the  various  parts  of  the  device 
and  rings.  A,  A  are  the  piston  rings 
in  position  to  be  turned.  B  is  the  ex- 
pansion ring  which  is  interchangeable 
with  other  rings  of  larger  or  smaller 
diameters,  according  to  the  size  that 
the  rings  may  nquirc  to  be  turned. 
C  is  the  main  body  to  which  the  other 
parts  are  attracted.  I)  i-  the  cone  lor 
expanding  the  adjustable  expanders 
marked  E.  K.  E  is  a  .set-screw  used 
for  preventing  expanding  pins  from 
turning  around.  A  slot  i>  adapted  to 
receive  tlie  screws.  G  is  the  adjustable 
nut  for  the  operation  of  the  cone  in 
tightening  the  expander.s. 

The   device   nearly   doubles    the   daily 
output   of   locomotive   piston   rings. 


Slipping   of   Drivers. 
Editor  : 

I    iioliri-,    in    KmI-Uav    .nnu    LumMoTivt 


bre.-.king  side  rods,  crank  puis,  drivmg 
aNles.  etc.,  every  little  while  and  would 
p.ike  the  end  of  a  side  rod  into  the  cab. 
making  things  uncomfortable  for  the  en- 
gineer and  fireman.  It  was  not  possible 
for  any  engine  to  have  worse  freaks 
charged  up  against  it  than  this  engine. 
Xo.  30,  and  as  1  can  recall,  the  pranks 
cut  up  by  this  engine,  in  the  night,  were 
sonuthing  hellish.  However,  the  couuter- 
balanciii','  of  the  driving  wheels  had  noth- 
ing to  do  wall  this  engine.  Neither  does 
it  have  anything  to  do  with  any  other 
locomotive  engine,  so  far  as  slipping  when 
drifting  down  hill  is  concerned. 

Our  engines  had  the  reiiutation  of  be- 
ing tile  smoothest  riding  engines  of  any 
in  the  Northwest  and  were  pronounced 
so  by  such  piouiinent  mechanics  of  the 
ilay  as  Geo.  \V.  Wilson,  Superintendent 
of'.M.  P.  of  C.  K.  1.  &  P. 

I  had  tried  many  methods  of  counter- 
balancing locomotive  driving  wheels,  the 
one  recommended  by  the  Master  Mechan- 
ics'    .Association,     in.ludcd,     and     in     my 


judgment,  the  one  used  by  the  old  B.  C. 
R.  &  N.  was  the  best.  This  you  will 
find  complete,  by  one  Myers,  chief 
draughtsman  of  the  Grant  Locomotive 
Works,  in  a  series  of  illustrated  papers  in 
the  American  Machinist,  some  time  dur- 
ing the  eighties.  I  had  the  American 
Machinist  complete,  for  about  thirty 
years,  but  by  accident,  they  were  de- 
stroyed. However,  this  method  of  coun- 
terbalancing by  Myers  was  as  follows: 

For  passenger  service— All  of  the  recip- 
rocating weight  divided  by  the  number  of 
driving  wheels  plus  the  revolving  weight, 
counterbalanced  in  each  wheel. 

For  freight  service— Two-thirds  of  the 
reciprocating  weight  plus  the  revolving 
weights,  proportioned  in  each  wheel. 

All  of  the  old  B.  C.  R.  &  N.  locomo- 
tive engines  were  counterbalanced  in  this 
manner  as  long  as  I  had  charge  of  them, 
and  that  was  for  twenty-five  years.     En- 
gine No.  30,  being  a   Pittsburgh   engine, 
was   supplied   with   large,    dry   pipes   and 
steam   pipes,   and   when   it   met   with   an 
accident  destroying  the  main  cylinders,  I 
replaced  thetn  with  a  pair  of  Baldwin  cyl- 
inders.    These    always    had    large    steam 
ports  in  them,  and  I  concluded  that  this 
was  the  cause  of  the  engine  slipping  when 
drifting,  with  a  slippery  rail.     When  the 
engineer     would     open     the     throttle     on 
nearing    the    foot    of    a    hill,    the    engine 
would  fly  up   and  slip.     Concluding  this 
to  be  the  cause  of  the  slipping,  I  decided 
to  increase  the  outside  and  inside  lap  on 
ilie  valve  of  this  engine.    I  had  a  pair  of 
new  valves  made,  with  j4-inch  more  out- 
side lap   and    1/16  inch   more  inside   lap. 
The  engineers  claimed  this  was  a  move  in- 
the   right   direction   and   advised   a   little 
more  of  the  remedy.     I  had  another  pair 
of   valves    made   with    still   a   little   more 
lap,  whicli  the  engineer  thought  was  just 
ab.nit  riyht.     I  thought  that  I  had  found 
a  remedy  for  the  chronic  affliction.    How- 
ever,  the   engine   was   put   in   service   on 
another  division  in  charge  of  another  en- 
gineer  who   complained   that   the   engine 
was  no  good,  as  it  did  not  have  enough 
power  to  pull  a  setting  hen  off  the  nest. 
I  then  cut  some  of  the  lap  off  tlie  valve 
and  kept  cutting  it  off  until  I  had  it  back 
to  its  original  size.    Then  the  old  hoodoo 
came  back.    The  engine  would  fly  up  and 
slip  and  take  a  side  rod  strap  or  a  crank 
pin   every  now   and   then.     It   was  worse 
than   ever,   and   1    was   at   my    wits'   cud. 
but  being  no  hoodoo  man,  I   knew  there 
must  be  a  cause.     I   was  convinced  that 
it  was  not   in  the  counterbalance  nor  in 
loo  much  ste.un.     When  this  engine  came 
into  the  shops,  for  general  repairs,  I  made 
up  my  mind  to  watch  every  indication  of 
strikes  and  slips.     I  noticed  that  the  fire- 
box   was    not    parallel    with    the   cylinder 
j.art  of  the  boiler  and  that  the  flange  of 
the   fr<int  dri',  ing  wheel  on  one  side  was 
striking    the    corner    of    the    firebox    and 
thai  tlie  flange  of  the  back  driving  wheels 
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was  striking  diagonally  on  tlic  hack  cor- 
ner of  the  lircbox,  so  that  when  tlic  en- 
gine slipped  up  and  rolled  from  one  cor- 
ner to  another,  it  wonld  produce  an 
alarming  sensation. 

When  the  driving  wheels  of  tliis  engine 
were  in  the  wheel  lathe,  having  the  tires 
trimmed,  the  lathe  man  would  do  a  lot 
of  chipping  and  a  lot  of  tool  grinding.  1 
watched  this  operation  for  some  lime  and 
then  concluded  that  this  was  the  hoodoo. 
I  found  that  this  engine  had  a  set  of  tires 
of  close  grain  and  as  hard  as  tool  steel. 
I  had  tliis  extremely  hard  set  of  driving 
tires  removed  and  replaced  with  a  softer 
and  more  adhesive  set.  This  was  the 
cure.  After  that,  I  had  no  further  trou- 
ble and  thought  that  this  disease  in  loco- 
motive engines  had  disappeared  until  I 
saw   the  article   in   your  last   number   of 

R.MLWAY    AND    LOCOMOTIVE     EnGINF.RRINC. 

Put  on  a  set  of  good,  soft  American 
driving  tires  or  anneal  the  set  already  on 
the  locomotive  complained  of,  and  the 
slipping  in  running  down  hill  will  disap- 
pear. .\li.an  McDuff. 
Crdar   Kal'ids,   hi. 


and  carried  on  baggage  trucks.  1  be  ca- 
boose was  of  the  same  construction.  The 
appearance  of  the  float  on  the  street  was 
escorted  by  over  eight  hundred  shop  em- 
ployees. 

Chas.  C.  Riciiakdson. 
Greenville,  Pa. 


The   Schmidt  Superheater  Locomotive. 

Imhtou. 

The  celebration  in  Germany  last  monlli 
in  commemoration  of  the  equipment  of 
the  twenty-five-thou.sandth  locomotive 
with  superheating  appliances  marks  the 
fact  that  superlieating  has  now  practically 
become  a  standard  feature  of  locomotives. 
It  was  lirst  applied  by  Dr.  Schmidt,  in 
1898,  on  the  Prussian  State  Railways.  Tlie 
first  experiments  were  of  tlie  smoke-box 
type  of  superheater.  This  was  soon 
foimd  to  have  disadvantages,  and  was 
soon  superseded  by  the  fire-tube  sy.stem, 
first  adopted  by  Mr.  J.  B.  Flammc,  on 
the  Belgian  State  Railways.  The  first  cx- 
lieriincnts    of    tliis    type    were    with    what 
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Bessemer   &   Lake   Erie   Float. 
Editor  : 

Enclosed  herewith  is  a  photograph  of  a 
float  made  by  the  Greenville,  Pa.,  shop 
employees  of  the  Bessemer  &  Lake  Erie 
Railroad  Company  for  use  in  an  indus- 
trial parade. 

The  locomotive  was  built  on  a  substan- 
tial frame  which  was  placed  on  an  electric 
truck,  the  wheels  rested  on  the  ground 
which  caused  them  to  revolve.  A  smudge 
pot  in  the  stack,  and  whistle  operated  by 
compressed  air  gave  the  train  a  very 
"real"  appearance,  especially  as  the  means 
of  propulsion  was  concealed.  The  tender 
was  a  framework  covered  with  canvas  and 
painted.  The  cars  were  frame  construc- 
tion covered  with  roofing  paper  with 
painted  canvas  to   represent  piles  of  ore 


was  known  as  the  two  single-liend  series, 
which  consisted  of  two  single  elements 
in  each  fire  tube.  Subsequently  the  two 
single-bend  tubes  were  combined  to  form 
a  double  bend  or  four-fold  element,  and 
this  is  generally  adopted.  To  Dr.  Schmidt 
is  undoubtedly  due  the  credit  of  over- 
coming most  of  the  difficulties  encountered 
in  the  early  experiments.  The  success  of 
the  Schmidt  superheater  naturally  brought 
competitors,  and  the  result  of  their  work 
has  also  met  with  some  measure  of  suc- 
cess, and  the  twenty-five-thousandth  loco- 
motive referred  to  as  being  equipped  with 
the  superheater,  does  not  include  locomo- 
tives equipped  with  superheater  appliances 
other  than  those  known  as  the  Schmidt 
superheater. 

H.  Wagner. 
IVaco,  Tex. 


The  Leonard  Locomotive  &  Car  Shops 

of    The    National    Transcontinental 

Railway  at  Quebec,  P.  Q. 

By   Gf.orge   Sherwooi)   HoriciNS. 

The  general  layout  of  the  repair  shops 
of  the  National  Transcontinental  Railway 
at  Quebec,  P.  Q.,  shows  that  not  only  has 
convenience  of  operation  been  the  guiding 
principle  governing  the  design,  but  future 
needs  have  also  been  provided  for.  Each 
shop  is  capable  of  extension  without  inter- 
fering with  any  other,  and  any  depart- 
ment can  be  increased  separately  as  occa- 
sion may  require. 

There  are  eleven  buildings  in  all,  of 
various  dimension,  each  suitable  for  the 
special  work  to  be  done  in  them.  These 
buildings  consist  of  a  locomotive,  erecting 
machine,  and  boiler  shop  (under  one 
roof),  forge  shop,  freight  car  shop,  power 
house,  planing  mill,  dry  kiln,  lumber  shed, 
forge  stores  and  scrap  bins,  oil  house  and 
office  building  for  the  executive  staff. 
The  total  area  covered  is  about  five  and 
one-half  acres. 

1  here  aie  also  extensive  store  buildings 
located  conveniently  near  to  the  loco- 
motive shops  and  freight  car  shops,  and 
fitted  with  the  latest  improved  devices  in 
storing  and  handling  every  kind  of  rail- 
way supplies. 

In  the  erecting  shop  there  are  eighteen 
pits,  placed  transversely,  over  which  a 
120-ton  crane  lifts  locomotives  into  and 
removes  them  from,  their  respective  posi- 
tions. A  20-ton  crane,  operates  over  the 
same  area  at  a  few  feet  lower  level,  and 
carries  small  material  and  makes  many 
liglit  and  rapid  lifts. 

The  "'transverse-pit  layout"  has  the  ad- 
vantage of  doing  away  with  many  side 
doors  in  tlic  building  for  the  "in-and- 
out"  movement  of  locomotives.  There 
arc  two  doors,  conveniently  placed, 
through  which  engines  and  material  en- 
ter and  leave.  This  arrangement  is  eco- 
nomical in  the  matter  of  heating.  It  does 
away  with  the  necessity  of  a  transfer 
table  with  all  its  inconvenience  from  snow 
and  ice.  The  practically  unbroken  side- 
wall  permits  the  use  of  jib  cranes,  one 
serving  the  fronts  of  two  locomotives,  be- 
ing capable  of  lifting  .imoke  stacks,  main 
valves,  smoke-box  doors  and  rings,  etc., 
etc.,  as  the  engines  are  headed  toward 
the  wall.  The  use  of  these  very  handy 
cranes  would  be  most  difficult  if  the  wall 
of  the  .shop  had  been  cut  up  into  a  scries 
of  doors. 

The  cross-section  of  the  shop  shows 
the  position  of  the  cranes.  The  large 
crane  is  carried  on  a  series  of  built-up 
columns,  so  that  the  heavy  load  is  central 
over  the  line  of  foundation.  .As  one 
crane  docs  the  work  of  liftin.g  and  plac- 
ing each  locomotive,  there  is  no  chance  of 
confusion  such  as  might  occur  when  two 
cranes  are  used,  and  where  two  men  do 
the  work.  The  single  powerful  crane  has 
also   the   advantage  over  the   usual   twin 
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crane    arrangement    in    economy    of    first 
cost  and  maintenance. 

All  the  overhead  cranes  are  provided 
with  effective  safety  appliances.  One  of 
the  most  important,  prevents  the  load 
from  being  "over-wound"  by  the  lifting 
drimi,  either  by  accident  or  otherwise.  It 
consists  of  a  device  which,  when  the  max- 
inmm  lift  has  been  reached,  automatically 
opens  a  switcli  on  the  hoisting  circuit  and 


ical  engineer  of  tlie  commission,  as  it  se- 
cures substantial  advantages.  The  mid- 
way is  laid  out  so  as  to  be  alongside  of 
the  shops,  and  not  at  the  ends  of  the 
buildings,  as  is  frequently  the  case.  The 
object  of  this  arrangement  is  that  when 
material  is  brought  by  the  midway  crane 
from  the  storehouse,  forge  shop,  or  foun- 
dry to  the  machine,  erecting  or  boiler  shop, 
it  is  placed  at  the  door  nearest  to  the  ma- 


as  facility  in  handling  is  thus  secured. 
The  system  of  placing  machines  is  such 
that  the  movement  of  material  will  be  in 
one  direction  and  the  distance  over  which 
any  locomotive  "part"  is  carried,  will  not 
be  unnecessarily  lengthened  by  journeys 
forward  from  one  machine  and  back  to 
another.  The  continuous  one-way  move- 
ment of  material  saves  time  and  labor  and 
prevents  interference. 


so  cuts  off  the  current,  thus  suddnily  re- 
moving the  driving  power.  The  cessation 
of  the  current  immediately  brings  into 
powerful  action  a  gravity  operated  brake, 
which  is  normally  held  out  of  service  by 
the  flow  of  current. 

The  direction  in  which  the  midway 
crane  operates  is  a  new  departure  in  rail- 
way shop  construction,  which  lias  been 
brought  out  by  Mr.  W.  J.  Press,  inechan- 


chine  on  which  tlie  material  will  be  lian- 
dled,  or  to  the  engine  upon  which  it  will 
be  used.  In  this  way  the  delivery  of 
material  is  not  concentrated  at  one  spot 
at  the  extreme  end  of  the  building.  It 
avoids  distribution  from  a  congested  area, 
and  it  obviates  the  "long  haul"  through 
the  shop.  Material  is  laid  down  at  a 
point  as  near  as  possible  to  its  destination, 
and   economy  of  time  and  labor,  as  well 


The  i)its  in  the  locomotive  shops  are 
supplied  witli  steam,  compressed  air,  hot 
and  cold  water.  Depressions  or  grooves 
in  the  pit  walls  carry  the  pipes.  By  this 
arrangement  the  working  space  in  the 
pits  is  not  restricted  and  the  pipes  are  not 
where  they  can  be  easily  damaged  by 
workmen  dropping  material  on  them,  and 
thus  while  being  ([uite  safe,  they  are  out 
of  the  wav. 
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The  forge  shop  and  the  boiler  shop 
are  placed  as  near  as  possible  to  the  power 
house.  This  is  important,  for  in  tlie  case 
of  the  forge  shop,  where  hammers  are 
operated  by  live  steam,  the  short  distance 
between  boiler  and  hammer  reduces  con- 
densation and  delivers  steam  where  it  is 
required  with  small  loss.  A  similar  con- 
dition holds  good,  in  a  sense,  for  the  de- 


whose  administration  they  were  projected. 
The  outlay  has  been  carefully  supervised 
so  that  excellent  results  will  be  attained 
and  full  value  received  for  the  money  ex- 
pended. 

The  whole  plant  has  been  laid  out  under 
the  supervision  of  Mr.  Gordon  Grant, 
chief  engineer;  in  such  a  way  that  the 
latest  and  most  modern  railway  practice 


charge  of  similar  work  at  the  Transcona 
shops  of  the  National  Transcontinental 
Railway  near  Winnipeg.  The  Transcona 
shops  are  now  being  operated.  In  gen- 
eral plan  and  in  kind  and  quality  of  equip 
ment,  they  are  of  the  most  up-to-date  type. 
The  Transcona  and  the  Leonard  shops 
(when  completed)  will  embody  the  latest 
design  and  the  most  modern  practice,  en- 


ifc 


2500" 


_44'0'ap>rox 


CHINEY 


Xentre  Li ne  &  Base  of  Shop 


Ki9'i9f : 


OilHouse 


SbonJord  Gau^t^    TrocK    Snowi   t^os:-  — 

Industr.ol  Track  (24"&«ug.i)  oLown  Ihui;- 
Turntabli     Tor  InJottrial  Track  shown  Hws.-  = 

PL.-\.\   OF  THE  LEOX.-\RD   LOCOMOTIVE  AND  CAR  SHOPS   OF  THE   N.\TIO.N.\I.  TR.\N.SCO.\TINENT.\L   RAU.VV.W 

AT  QUEBEC,  P.  Q.,  CANADA. 


livery  of  compressed  air  to  the  boiler  shop 
machinery.  The  nearer  the  source  of  sup- 
ply, the  less  the  pipe  friction  involved  and 
the  smaller  the  losses  due  to  the  forcing 
of  air  through  the  pipes. 

Industrial  tracks  form  convenient  means 
of  communication  between  the  various 
shops.  The  buildings,  cars,  engines  and 
supplies  are  protected  by  a  water-system 
arranged  to  be  readily  put  in  use  in  case 
of  fire.  A  further  protection  is  afforded 
by  reason  of  the  use  of  concrete  and  steel 
in  the  various  structures. 

The  shops  are  situated  at  Quebec  and 
have  been  named  after  Major  R.  \V.  Leon- 
ard, chairman  of  the  National  Transcon- 
tinental     Railwav      Commission,      under 


lias  been  provided  for,  and  the  design  will 
he  second  to  none  in  the  counfy. 

The  permanent  and  substantial  charac- 
ter of  the  shops  and  the  size  of  the  whole 
plant  will  be  of  material  advantage  to  the 
City  of  Quebec,  by  providing  steady  em- 
plojTTient  for  a  considerable  number  of 
men  the  year  round.  The  contract  for 
tliis  important  piece  of  work  has  been 
awarded  to  Mr.  Joseph  Goeselin  of  Pt. 
Levis,  Que. 

The  design  and  laying  out  of  the  plant, 
the  relative  size,  arrangement  and  position 
of  the  buildings  and  the  selection  of  the 
machinery  and  appliances  has  been  en- 
trusted to  Mr.  W.  J.  Press,  mechanical  en- 
gineer of  the  commission,  who  has  had 


abling  them  to  be  operated  with  a  very 
high  degree  of  efficiency.  Altogether  they 
will  form  a  most  valuable  addition  to  the 
second  of  the  great  national  "cross-conti- 
nent" liighways  of  Canada. 


Mr.  ToUerton  to  Traveling  Engineers. 

.\t  the  last  Traveling  Engineers'  Con- 
vention, Mr.  W.  J.  Tollerton,  superinten- 
dent of  motive  power  of  the  Chicago, 
Rock  Island  &  Pacific,  delivered  an  ad- 
dress, part  of  which   reads : 

The  traveling  engineer's  principal  duties 
are  those  of  education  and  instruction. 
The  greatest  returns  will  be  secured  by 
educational  means ;  discipline  should  be 
administered  only  in  extreme  cases  of  un- 
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willingness  to  follow  your  instructions. 
Discipline  freely  administered  indicates 
lack  of  proper  instruction,  disorganizes 
your  division  and  should  be  avoided. 

SECURE   PROPER    M.\TERI.\L   FOR   FIREMEN. 

That  the  personnel  of  your  engine  ser- 
vice may  be  brought  to  the  highest  efii- 
ciency,  care  should  be  used  to  secure  the 
right  kind  of  locomotive  firemen.  Young 
men  with  at  least  a  grammar  school  edu- 
cation, sliould  be  selected.  And  when 
started  out  they  should  be  thoroughly  in- 
structed along  the  lines  of  proper  and 
economical  performance  of  their  duties. 
Do  not  permit  a  method  of  doing  their 
work  not  consistent  with  economy.  Once 
they  form  such  a  habit,  it  is  more  diffi- 
cult for  you  to  have  them  perform  their 
work  properly.  You  should  ride  with 
newly  employed  firemen  and  recently  pro- 
moted engineers  as  often  as  practicable, 
constantly  instructing  them.  Hold  classes 
with  your  firemen,  endeavoring  as  far  as 
possible  to  have  men  of  like  experience 
at  the  same  class  meeting,  discuss  their 
duties  in  detail  and  explain  points  which 
are  not  understood.  A  number  of  roads 
issue  instruction  books;  on  the  Rock 
Island  the  first  year's  questions  and  in- 
structions cover  combustion  ;  second  year, 
handling  of  locomotive,  break  downs,  etc. ; 
third  year,  air  brakes  and  signals.  These 
books  should  be  placed  in  the  hands  of 
young  firemen  an.',  their  details  discussed 
at  class  meetings.  The  fireman  of  to- 
day is  the  engineer  of  tomorrow,  and  a 
careless  and  indifferent  fireman  will  al- 
ways develop  into  that  kind  of  engineer. 

HOLD    FREQUENT    MEETINGS    WITH    ENGINE 
CREWS. 

At  such  meetings  investigate  and  ex- 
plain such  factors  directly  effecting 
economy  in  operating  costs ;  discuss  rules 
and  other  matters  which  enter  into  every 
day  life  of  engincmen.  These  meetings 
are  not  only  instructive  but  are  conducive 
to  better  co-operation  and  harmony.  Ap- 
point a  committee  of  one  or  two  engine- 
men  to  prepare  a  paper  on  some  live  sub- 
ject to  be  presented  at  the  next  meeting. 
M  terminals  a  small  box  should  be  in- 
stalled in  which  enginemcn  can  drop  sug- 
gestions as  to  improving  the  service  or  for 
discussion  at  the  next  meeting.  This  ex- 
change of  ideas  cannot  help  but  be  bene- 
ficial. 

The  Federal  boiler  inspection  is  being 
strictly  enforced ;  therefore,  it  becomes 
your  duty  to  see  that  ail  defects  in  vio- 
lation of  this  law  are  properly  and  in- 
telligently reported  by  enginemcn  on  ar- 
rival at  terminals.  I  wish  to  say  a  word 
here  in  regard  to  reports  of  enginemcn 
as  to  work  required.  How  often  do  we 
see  on  an  engineer's  work  report,  "valves 
blowing."  A  defective  valve  may  be  quick- 
ly determined  by  enginemcn  before  arrival 
and  properly  reported,  making  it  unneces- 
sary for  roundhouse  force  to  examine 
bath     valves.       .'\lso     "cylinder     packing 


blowing"  but  no  mention  made  of  loca- 
tion. "Engine  not  steaming."  It  is  un- 
necessary to  state  the  difficulties  with 
which  the  roundhouse  forces  have  to  con- 
tend when  such  vague  reports  are  made, 
linginemcn  bringing  locomotive  in  can 
quickly  determine  whether  leaky  steam 
pipes,  nozzle  stand  or  other  defects  pre- 
vent proper  steaming. 

M.-KKE  PROPER  REPORTS. 

Not  giving  proper  and  accurate  reports 
on  arrival  at  terminals  calls  for  greater 
expense  in  roundhouse  maintenance.  Such 
incomplete  work  reports  result  in  me- 
clianics  spending  hours  trying  to  locate 
defects,  which  time  could  be  devoted  to 
making  needed  repairs  to  other  locomo- 
tives, thereby  reducing  one  of  the  grow- 
ing costs  of  locomotive  operation,  i.  e., 
locomotive  repairs.  Correct  reports  made 
by  enginemcn  will  enable  roundhouse 
forces  to  quickly  make  repairs  to  the  de- 
fective parts,  reducing  time  locomotives 
arc  at  terminals.  Under  present  practice  of 
pooling,  particularly  freight  locomotives, 
it  is  most  important  that  enginemen  be 
instructed  as  to  proper  and  accurate  work 
reports  to  avoid  unnecessary  expense. 
Enginemen  in  pooled  service  have  a  ten- 
dency to  avoid  reporting  work,  possibly 
with  a  view  of  not  being  criticised.  This 
can  be  overcome  by  proper  instruction. 

A  campaign  of  education,  constantly 
maintained,  will  bring  about  a  marked  im- 
provement. 

INSTKl'CT  ENGINEMEN  IN  THE  PROPER  WORK- 
ING  OF  THE  LOCO.MOTIVE. 

This,  with  repairing  of  all  steam  leaks 
on  locomotives,  keeping  valves  square,  cyl- 
inder and  valve  stem  packing  tight,  not 
only  increases  the  locomotive  efficiency  but 
automatically  reduces  the  fuel  cost.  Fuel 
represents  42  per  cent,  of  the  expense  of 
locomotive  operation.  Repairs  represent 
24  per  cent.  These  two  items  afford  the 
best  opportunity  for  reducing  the  operat- 
ing expenses,  and  it  is  to  you  that  the 
management  has  to  look  for  results.  This 
can  be  obtained  if  you  get  enginemen  thor- 
oughly interested. 

Members  of  this  association  should  not 
only  be  familiar  with  the  requirements 
of  the  Federal  boiler  inspection  law,  and 
lienaltics  for  violation  thereof,  but  should 
instruct  enginemen  as  to  their  duties 
therewith. 

The  importance  of  the  inspection  of  lo- 
comotives should  be  impressed  on  engine- 
men.  It  is  true  railroads  maintain  loco- 
motive inspectors  at  larger  terminals;  on 
branch  lines  and  other  places  the  inspec- 
tion force  consists  of  engincmen  them- 
selves. The  proper  amount  of  interest  by 
enginemen  will  reduce  engine  failures  and 
improve  the  service. 

S.\FETV   FIR.ST. 

This  brings  to  mind  another  subject 
which  is  receiving  a  great  deal  of  publicity 
at  present :  that  might  be  called  the  ques- 


tion of  the  day— the  "Safety  First"  move- 
ment. You  can  assist  greatly  in  making 
this  a  magnificent  success.  The  number 
of  injuries  annually  to  enginemen,  due 
to  broken  water  and  lubricator  glasses 
may  practically  be  eliminated  by  engine- 
men  insisting  on  shields  being  properly 
maintained.  Modern  locomotives  are 
equipped  with  bull's-eye  lubricators,  that 
do  not  require  shields;  also  protected 
water  glasses.  Some  of  the  older  and 
smaller  locomotives  are  still  in  service 
with  round  tubular  lubricator  glasses. 
These  are  protected  by  a  shield.  Some 
difficulty  is  experienced  in  getting  engine- 
men  to  keep  shields  in  place  after  same 
have  been  applied.  Explain  to  enginemen 
it  is  to  their  interest  to  properly  report 
shields,  headlights,  air  brake  apparatus, 
safety  appliances  and  similar  defects  that 
may  cause  injury  to  themselves  or  others. 
Follow  this  closely,  as  it  is  one  of  the 
largest  possibilities  in  the  safety  first  field. 

Eliminate  the  overloading  of  locomotive 
tenders.  This  w'ill  not  only  assist  in 
avoiding  injury  but  will  save  fuel. 

Be  familiar  w-ith  and  fully  instruct  en- 
ginemen as  to  requirements  of  the  In- 
terstate Commerce  Commission  on  safety 
appliances,  insofar  as  they  relate  to  lo- 
motives. 


Power   of   Locomotives   and   Steamers. 

-Since  railroads  went  into  the  using  of 
huge  locomotives  the  capacity  of  the 
motive  power  for  train  hauling  is 
enormous,  a  train  of  5,000  tons  being  com- 
mon, but  still  the  capacity  of  locomotives 
lay  far  behind  modern  steam  ships.  .\ 
very  powerful  locomotive  develops  1,500 
horsepower.  The  engines  of  the  German 
liner  Imperalor  has  turbine  engines  which 
develops  62.000  horsepower. 


Growth  of  Thermit  Welding. 

Four  hundred  locomotive  repair  shops 
throughout  the  United  States,  Canada 
and  Mexico  arc  now  equipped  for  Thermit 
welding,  a  growth  of  25  per  cent,  over 
the  year  1912.  In  estimating  this  there 
is  not  included  a  large  number  of  shops 
where  Thermit  wields  arc  made  but  to 
which  materials  are  sent  from  other 
headquarters. 


Flashlight  Signals  in  Sweden. 
Flashlight  railway  signals  are  now  in 
use  on  the  Swedish  state  railways.  The 
flashing  lights  for  the  home  signals  give 
sixty  flashes  to  the  minute,  and  the  dura- 
tion of  the  light  is  one-tenth  of  a  second, 
while  that  of  darkness  is  nine-tenths. 
The  "distant"  fiashing  signals  have  eighty- 
five  flashes  to  the  minute,  and  the  dura- 
tion is  0.1  second  light  and  0.6  second 
dark.  After  a  year's  trial  at  Liljeholmcn 
station  the  system  has  been  approved  as 
satisfactory,  and  the  whole  line  between 
Stockholm  and  Saltskog  is  to  be  equipped. 
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Mallett  Type  of  Locomotive  for  the  Northern  Pacific  Railway 


In  the  September  issue  of  Railway 
AND  Locomotive  Engineering  we  pre- 
sented an  illustration  and  descriptive  mat- 
ter concerning  fifty  Mikado  type  locomo- 
tives built  by  the  American  Locomotive 
Company  for  the  Northern  Pacific  Rail- 
way.  It  is  gratifying  to  learn  that  these 
latest  developments  of  this  comparatively 
new  type  of  locomotives  are  more  than 
meeting  the  expectations  of  the  construc- 
tors, and  the  officials  of  the  mechanical 
department  of  the  railroad  who  have  now 
in  service  more  of  this  type  of  locomotives 
than  any  other  railroad  in  America. 

Coincident  with  this  extensive  order  of 
powerful  Mikados  was  an  order  for  ten 
Mallet  locomotives  of  the  2-8-8-2  type, 
which  arc  a  development  of  a  previous 
design  of  articulated  locomotive  that  has 
been  very  successfully  used  in  helper  serv- 
ice  on   the   Northern    Pacific.      The    new 


and  with  the  new  type  of  locomotives 
there  is  no  increase  in  coal  over  that  for- 
merly used. 

On  the  Seattle  division,  from  Ellens- 
burg,  Wash,,  to  .'\uburn.  Wash.,  a  distance 
of  105  miles,  crossing  the  Cascade  Moun- 
tains through  Stampede  tunnel  west  of 
Ellcnsburg  at  an  elevation  of  2,837  feet 
above  sea  level,  these  powerful  new  Mal- 
lets of  the  oil  burning  type  are  hauling 
2,200  tons  from  Auburn  to  EUensburg 
at  a  speed  from  eight  to  fourteen  miles 
per  hour,  with  a  total  consumption  of 
2,645  gallons  of  fuel  oil.  From  Auburn 
to  Lester,  a  distance  of  43  miles,  there  is 
a  grade  of  one  per  cent.,  and  from  Lester 
to  Easton,  a  distance  of  24  miles,  there 
is  a  ruling  grade  of  2.2  per  cent,  for  ten 
miles.  On  this  grade  the  new  Mallets, 
with  one  of  the  older  Mallets  helping 
hauls  a  train   of   1,900  tons   from   Ellens- 


1,249  sq.  ft.    Grate  area,  84.3  sq.  ft. 

Weight  in  working  order — 462,000 
pounds;  on  drivers,  401,000  pounds;  on 
leading  truck,  34,000  pounds;  on  trailing 
truck,  27,000  pounds.  Weight  of  engine 
and  tender  in  working  order,  655,000 
pounds. 

Wheel  Base — Driving  15  ft.;  wheel  base, 
total,  55  ft.  2  in.;  wheel  base,  engine  and 
tender,  83  ft.  6J4  in. 

Wheels — Diameter  of  driving  wheels 
over  tires,  57  in.  Driving  journals,  main, 
diameter  and  length,  10}^  in.  by  12  in. ; 
other  driving  journals,  10  in.  by  12  in 
Engine  truck  wheels,  diameter,  30^2  i"- ; 
engine  truck  journals,  7  in.  by  13  in. ; 
trailing  truck  wheels,  diameter,  30j^  in. ; 
journals,  7  in.  by  13  in. 

Valves— High  pressure  valves,  piston. 
Low  pressure  valves,  slide.  Diameter  of 
hii;h    iircssure    valves,     14    in.;    greatest 


class,  known  as  Z-3,  Mallets,  are  used  on 
the  Rocky  Mountain  and  Seattle  divisions. 
four  with  fireboxes  arranged  for  coal 
burning  on  the  Rocky  Mountain  division, 
and  six  oil  burners  on  the  Seattle  division. 
On  the  Rocky  Mountain  division  from 
Llelena  to  Blossburg  there  is  a  maximum 
grade  against  the  eastbound  traffic  seven- 
teen miles  long  of  2.2  per  cent.  There  are 
other  grades  against  the  eastbound  traf- 
fic of  greater  length,  notably,  after  leav- 
ing Garrison,  there  is  a  grade  thirty-one 
miles  in  length  of  1.4  per  cent.  On  the 
severe  grade  between  Helena  and  Bloss- 
burg a  Mikado  of  the  new  type,  now 
known  as  W-3  class,  with  one  of  the  new 
type  of  Mallets  a  photograph  of  which 
we  reproduce,  and  which,  as  already 
stated  are  known  as  the  Z-3  class,  haul 
1,750  tons,  which,  compared  with  the  older 
types  of  Mikados  and  Mallets,  show  a 
gain  of  nearly  30  per  cent,  as  the  previous 
heaviest    load    recorded    was    1.350    tons. 
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burg  to  Auburn  with  a  consumption  of 
1,726  gallons  of  oil. 

The  new  Mallets,  both  of  the  oil  burn- 
ing and  coal  burning  types  are  equipped 
with  superheaters  and  power  reverse 
gears.  The  coal  burning  type  of  Mallets 
are  also  equipped  vk-ith  brick  arches.  The 
tractive  effort  is  rated  at  87,600  pounds. 

The  following  are  the  general  dimen- 
sions of  the   Mallet  type  of  locomotive: 

Cylinders — High  pressure,  26  inches  by 
30  inches ;  low  pressure,  26  inches  by  40 
inches. 

Working  Pressure — 200  pounds. 

Boiler — Type,  ex-wag.  top;  diameter 
of  first  ring,  87  11/16  inches;  firebox,  126 
inches  by  96^  inches ;  tubes,  262  by  2.'4 
inches  in  diameter;  43  tubes,  S'/z  inches 
in  diameter.  Length  of  tubes,  24  feet. 
Length  of  combustion  chamber,  56  inches 
Heating  surface,  tubes,  5,170  sq.  ft.;  fire- 
box, 368  sq.  ft.  Total  heating  surface. 
5.538  sq.  ft.     Superheater  heating  surface. 
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travel,  6  in.;  outside  lap,  15/16  in.;  in- 
side clearance,  high  pressure  valves,  J4  in- ', 
low  pressure  valves,  7/16  in. ;  lead,  high 
pressure  valves,  %  in. ;  low  pressure 
valves,  3/16  in. 

Water  capacity— 10,000  gals.     Coal  ca- 
pacity, 16  tons. 


Panama-California  Exposition. 

.\rrangemenls  have  been  made  by  Mr. 
E.  J.  Chapin,  traffic  director  of  the 
Panama-California  Exposition,  San  Diego, 
Cal..  whereby  all  exhibits  destined  to  ex- 
position will  be  returned  carriage  free, 
the  goods  to  be  returned  by  the  routes 
that  originally  carried  the  same.  Special 
Inw  rates  have  also  been  obtained  from 
the  Pacific  Coast  Steamship  Company, 
Pacific  Navigation  Company,  and  other 
coastwise  steamers.  Rates  and  terminal 
charges  may  be  had  on  application  to  any 
freiyht  agent  in  the  United  States  and 
Canaeia. 
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Catechism  of  Railroad  Operation 


First   Year's  Examination. 

Q.  1. — What  are  the  obligations  of  the 
fireman  to  the  company  employing  him  ? 

A. — The  fireman  should  always  be  ready 
for  duty  when  needed,  and  should  be  at 
his  home  or  place  of  residence  ready  for 
a  call  unless  given  the  privilege  of  a 
certain  time  to  be  away,  and  he  should 
be  sure  to  be  back  at  his  calling  address 
when  his  leave  of  absence  has  expired. 

Note. — The  importance  of  this  lies  in 
the  fact  that  in  case  of  an  emergency 
where  a  man  is  needed  on  short  notice 
he  will  be  available,  and  the  company 
assumes  that  he  can  be  relied  on  at  all 
times  when  he  is  given  employment. 

Q.  2. — What  are  the  duties  of  the  fire- 
man  when   called   for   a   run  ? 

A. — lie  should  get  to  the  roundhouse 
as  soon  as  possible,  making  sure  that  he 
is  there  in  ample  time  to  prepare  his  en- 
gine for  the  run  without  delay. 

Q.  2;/. — What  are  the  duties  of  the 
fireman  on  arrival  at  the  roundhouse  pre- 
vious to  going  out  on  a  trip? 

A. — He  should  report  to  the  engine 
dispatcher  or  foreman  in  cliarge,  and 
find  out  which  engine  he  is  to  get,  see 
that  all  firing  tools  are  on  the  engine 
and  in  good  condition,  draw  the  necessary 
supplies  for  the  trip  (such  as  oils,  waste, 
packings,  extra  water  glasses  and  lubri- 
cator glasses  witli  gaskets,  etc.),  see  that 
the  fire  is  in  good  condition  and  ready 
for  the  trip,  and  while  examining  fire  note 
the  condition  of  the  lire  box  sheets  and 
flues,  examine  the  grates  and  the  ash  pan, 
see  that  there  is  a  full  supply  of  coal, 
water  and  sand  and  that  lights  are  in 
proper  condition  fur  use  and  in  their 
proper  place,  see  that  the  necessary  flags, 
fusees  and  torpedoes  are  on  the  engine, 
and  read  all  bulletins. 

Q.  3. — LIpon  arriving  at  the  engine 
what  arc  your  first  duties? 

A. — To  see  that  the  boiler  has  plenty 
of  water  in  it  to  [irotect  tlie  crown  sheet, 
by  trying  the  gauge  cocks  and  comparing 
them  with  the  water  glass,  then  see  that 
the  fire  is  in  proper  condition. 

Q.  4. — Have  you  acriiiired  the  habit  of 
comparing  time  with  the  engineer's  time 
and  do  you  insist  on  seeing  all  train 
orders? 

A. — Yes. 

Note. — Tlie  importance  of  seeing  all 
train  orders  is  that  it  is  a  protective  act ; 
not  only  do  you  protect  yourself,  but 
others  as  well,  when  you  know  where  the 
meeting    points    are,    and    it    enables    you 


to  handle  the  fire  in  the  most  economical 
and  scientific  manner. 

Q.  5. — What  is  the  most  important  duty 
of  the  locomotive  fireman? 

A. — To  produce  the  greatest  amount  of 
steam  with  the  least  possible  amount  of 
fuel. 

Note. — The  cost  of  fuel  on  the  railroad 
is  one  of  its  greatest  expenditures,  and 
the  fireman  who  can  produce  the  nec- 
essary heat  to  evaporate  the  greatest 
amount  of  water  with  the  least  amount 
of  fuel  consumed  is  the  most  valuable 
man — his  economy  will  more  than  pay  his 
salary. 

Q.  6. — Does  a  knowledge  of  the  prin- 
ciples of  combustion,  from  a  scientific 
point  of  view,  aid  in  fuel  economy?   Why? 

A. — Yes,  because  if  a  fireman  knows 
just  the  conditions  necessary  (and  how 
they  are  obtained)  in  firebox  to  produce 
the  greatest  amount  of  heat,  he  will  be 
able  to  produce  the  heat  many  times 
when  conditions  are  not  the  best. 

(J.  7. — What  is  the  composition  of  "bi- 
tuminous" coal? 

A. — Bituminous  coal  is  composed  of 
carbon  (fixed  and  free),  hydrogen,  water, 
oxygen,   nitrogen   and   ash. 

Note. — The  fixed  carbon  is  what  we 
call  coke  and  the  free  carlmn  is  the  part 
that  goes  away  as  black  smoke  if  not 
consumed  in  the  firebox,  the  hydrogen  is 
a  gas  and  produces  great  heat,  the  ash  is 
the  residue  of  combustion  and  if  clinkers 
are  formed  it  shows  that  the  coal  had 
some  iron  and  sulphur  in  it  which  is 
called  by  the  chcTiiist  "iron  perides." 

Q.  8. — What  are  the  heat  producing 
substances  in  the  bituminous  coal  '1 

A. — Carbon   and   hydrogen. 

Q.  9. — What  is  combustion  or  of  what 
docs  burning  consist? 

A. — Burning  or  combustion  is  tlie  chem- 
ical combination  of  a  fuel  element  with 
oxygen. 

Q.  10,— Wliat  tliree  things  are  essential 
to  produce  combustion? 

.\. — To  produce  burning  or  combustion 
it  is  necessary  to  have  the  oxygen,  the 
fuel  and  the  temperature  at  whicli  they 
will    coml>ine. 

Q.  11. — From  what  source  do  we  get 
the  oxygen  that  combines  with  and  burns 
the  carbon  and  the  gases? 

A. — We  get  the  oxygon  from  the  at- 
mosphere. 

Note. — The  oxygen  is  one-fifth  part  of 
the  air  we  breathe,  tlie  other  four-fifths 
being  nitrogen. 

Q.  12. — Are  we  liable  to  get  too  much 
oxygen  for  perfect  combustion  of  the 
fuels?     Why? 


.\. — No,  we  are  not  liable  to  get  too 
mtic'^  oxygen,  because  the  fuel  elements 
will  not  take  more  than  they  need  to  make 
the  right  combination. 

Q.  13. — In  what  proportions  do  the 
oxygen  and  carbons  combine  and  what 
are  the  results? 

A. — The  proper  proportion  of  oxygen 
to  combine  with  carbon  is  two  parts  of 
oxygen  to  one  part  carbon,  but  carbon 
will  combine  with  one  part  of  oxygen  to 
one  part  of  carbon,  and  in  this  combina- 
tion it  will  produce  only  one-third  the 
heat  that  results  from  the  proper  com- 
bination. 

Q.  14. —  How  does  the  hydrogen  com- 
bine with  the  oxygen? 

A. — Hydrogen  requires  but  one  part 
oxygen  for  two  parts  hydrogen  and  will 
not  combine  in  any  other  way. 

Note. — Hydrogen  is  one-sixteenth  the 
weight  of  the  air  and  being  very  light 
will  escape  to  the  atmosphere  uncon- 
sumed  unless  the  oxygen  is  in  firebo.x  to 
combine  with  it. 

Q.  15. — Is  it  a  good  plan  to  have  more 
oxygen  in  firebox  than  is  used?    Why? 

A. — Yes,  because  the  excess  amount  will 
be  used  when  the  fresh  fuel  is  first  placed 
in  firebox  and  the  gases  are  being  rapidly 
given  off. 

Q.  16. — How  is  forced  draught  created 
in  the  firebox?'     Why  is  it  necessary? 

A. — The  forced  draught  is  created  by 
the  exhaust  forming  a  partial  vacuum  in 
the  front  end  (smoke  box)  and  the  air, 
which  will  flow  into  any  space  which  is 
not  already  filled  with  something  as  dense 
as  the  air,  will  flow  up  through  the  fire 
and  furnish  the  oxygen  for  burning.  It 
is  necessary  to  create  the  forced  draught 
in  order  to  get  the  required  amount  of 
oxygen  into  the  firebox  for  the  rapid 
burning  of  the  fuel  to  produce  the  heat 
and   steam   for   the   cylinders. 

Q.  17. — l^escrlbe  the  condition  in  which 
your  fire  should  l>e  wdicn  ready  for  the 
trip,  and  sny  wh.it  you  would  do  to  get  it 
in  that  condition  with  either  bituminous 
or   anthracite  coal? 

A. — The  lire  sliould  be  level  and  burning 
brightly  and  free  from  clinker  or  any  dead 
spots.  To  .yet  the  fire  in  proper  con- 
dition, I  woidd  clean  mU  all  ashes  and 
clinkers,  piU  fresh  fuel  in  the  light  spots, 
adding  a  little  .U  a  time  until  the  fire  was 
level  and  of  the  proper  thickness. 

Q.  18. — .State  how  you  would  fire  the 
engine  while  running  along,  to  obtain  the 
best  results,  with  cither  bituminous  or 
anthracite  coal  ? 

.\. — I  would  supply  the  fiud  to  the  fire 
as  it  was  being  consumed,  keeiiing  the  fire 
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of  an  even  depth  and  burning  at  a 
dazzling  white  heat  all  over,  by  firing  into 
the  lightest  spots  in  small  charges,  in 
that  manner  producing  all  the  heat  pos- 
sible and  wasting  none  of  the  fuel. 

Note. — The  coal  should  be  broken  up 
into  small  pieces  for  best  results. 

Q.  19. — What  would  you  do  with  the 
coal  to  prepare  it  for  the  fire  so  that 
best  results  would  obtain  in  heat  and 
economy  ? 

A. — I  would  break  the  coal  up  into 
pieces  about  the  size  of  an  apple  to  pre- 
pare it  for  the  fire. 

Q.  20. — Why  is  it  very  important  that 
bituminous  coal  should  be  broken  up  so 
that  the  pieces  will  not  be  larger  than  an 
apple  before  being  thrown  into  the  fire- 
box? 

A. — Because  the  o.xygen  must  be  in 
actual  contact  with  the  fuel  for  burning, 
and  by  having  the  coal  broken  up  into 
small  pieces  it  exposes  a  larger  surface  to 
the  oxygen,  consequently  getting  more  of 
the  fuel  burning  at  once  creating  greater 
heat. 

Q.  21. — In  what  condition  should  the 
fire  be  maintained  in  regard  to  its  depth 
and  thickness  with  either  bituminous  or 
anthracite  coal? 

A. — The  fire  should  be  kept  at  a  proper 
thickness  and  even  all  over,  to  prevent 
any  holes  being  torn  in  it  which  will  allow 
cold  air  to  reach  the  flues,  and  at  the  same 
time  thin  enough  to  admit  sufficient  air 
to  furnish  the  oxygen  to  combine  with  the 
fuels  that  are  in  the  form  of  gases  above 
the  fire. 

Q.  22. — Does  the  amount  of  air  ad- 
mitted to  the  firebox  have  any  influence 
on  the  amount  of  fuel  consumed  or  heat 
produced?    State  why  it  does. 

A. — Yes,  unless  the  necessary  amount 
of  oxygen  is  present  in  the  firebox  to 
combine  with  the  gases  as  fast  as  they 
are  given  off,  they  will  go  out  through 
the  flues  (helped  by  their  lightness  and 
the  forced  draught)  unconsumed  and  a 
total  loss,  and  all  the  heat  we  will  get  is 
from  the  fixed  carbon  which  will  be  only 
about  one-third  or  one-fourth  of  what  we 
should  have  gotten  from  the  fuel  placed 
in  the  firebox. 

Q.  23.— Why  is  it  important  that  the 
fire  be  kept  at  an  even  depth  all  over 
and  free  from  clinkers  and  ash? 

A~ — It  is  important  that  the  fire  lie 
of  an  even  thickness  all  over  to  insure 
the  air,  of  which  the  oxygen  is  a  part,  be 
admitted  in  the  same  volume  at  all  points 
so  that  the  oxygen  will  come  in  actual 
contact  with  the  fuel  and  keep  the  fire 
burning  brightly  over  its  entire  surface, 
and  the  temperature  high  enough  for  the 
combination  of  the  oxygen  with  the  fuels. 
Q.  24.— At  what  temperature  do  the 
fuels  combine  with  the  oxygen? 

A. — Best  results  obtain  with  a  tem- 
perature of  not  less  than  1,800  degrees. 


Q.  25. — What  is  the  temperature  in  the 
firebox  when  the  fire  is  burning  brightly 
all  over  its  surface? 

A.— It  is  from  2,200  to  2,800  degs.  Fahr. 

Q.  26. — Does  the  nitrogen  which  enters 
the  firebox  benefit  the  fire?  If  not,  what 
is  the  effect  of  it? 

A. — No,  the  nitrogen  is  a  dead  loss 
but  must  be  passed  through  the  firebox 
to  get  the  oxygen  that  is  mixed  with  it 
in  the  air,  and  it  uses  up  some  of  the 
licat  in   the   firebox. 

Q.  27. — In  what  manner  does  the  con- 
dition of  the  fire  with  regard  to  depth, 
holes,  banks,  or  clinkers  affect  the  ad- 
mission of  air? 

A.— If  the  fire  is  too  thick  the  air 
cannot  get  through  it  in  sufficient  quan- 
tity; if  there  are  holes  in  the  fire  the 
air  will  take  the  line  of  the  least  resist- 
ance and  enter  the  fire  box  in  large 
quantities  and  pass  through  the  flues 
cooling  them  as  well  as  the  tem- 
perature of  the  firebox,  and  the  air  does 
not  come  up  through  the  fire  where  it 
will  touch  the  fuels  with  the  oxygen  and 
there  can  be  no  burning.  Banks  and 
clinkers  force  the  air  to  come  up  through 
the  thinner  parts  of  the  fire  so  the  fuel 
on  top  of  the  bank  or  clinker  gets  no 
oxygen  and  produces  no  heat. 


Wanted  Terrific  Train  Speed. 

Some  curious  discussions  arose  in  the 
early  days  of  railway  operations  concern- 
ing the  safe  control  of  trains  and  the 
speed  that  could  be  accomplished  by  en- 
gines pulling  paying  trains.  One  set  of 
investigators  insisted  that  a  speed  of  300 
miles  an  hour  was  probable,  while  the 
other  side  held  out  for  60  miles  an  hour 
as  a  safe  and  comfortable  pace.  Zerah 
Colburn,  the  famous  pioneer  engineering 
writer,  took  the  matter  seriously  and 
argued  against  the  high  speed  demanded 
by  the  extremists.  He  calculated  by 
figures,  that  could  not  lie,  that  it  would 
call  for  250  tons  of  coal  per  mile  to  make 
locomotives  pull  a  light  train  at  a  speed 
of  300  miles  an  hour. 


First   Ten   Wheeler. 

When  the  hauling  of  heavy  trains  first 
raised  a  demand  for  heavier  locomotives 
than  the  4-4-0  in  general  use.  the  man- 
agers of  the  Hinkley  Locomotive  Works, 
of  Boston,  after  much  serious  delibera- 
tion determined  to  build  an  engine  with 
six  driving  wheels  coupled,  the  form  that 
afterwards  became  known  as  ten  wheelers 
4-6-0.     That  was  in  1851. 

The  first  engine  of  that  t>'pe  built  had 
outside  cylinders  13^  x  20  inches  and 
weighed  38,000  pounds.  The  engine 
proved  very  popular  and  soon  led  to  the 
construction  of  many  others  of  the  same 
form. 


"Popping  Off." 

Enginemen  and  firemen  of  the  Balti- 
more and  Ohio  lines  have  been  asked 
to  use  every  effort  to  prevent  locomo- 
tives attached  to  trains  standing  in 
passenger  stations  and  at  other  places 
around  terminals  from  "popping  off," 
as  rt  is  expressed  in  railroad  parlance, 
or  belching  forth  volumes  of  steam. 
The  officials  explain  that  frequently  it 
happens  that  passengers  hurrying  past 
a  locomotive  to  board  their  train  are 
startled  by  a  sudden  "popping  off"  of 
a  locomotive,  and  there  is  a  possibility 
that  persons  might  be  frightened  to 
such  extent  as  to  cause  serious  harm. 
A  mother,  for  example,  carrying  an  in- 
fant in  her  arms  and  looking  after  the 
safety  of  young  children  traveling  with 
her,  might  be  scared  by  a  "popping^' 
engine  and  drop  the  child;  or  a  person 
carrying  a  valuable  parcel  might  be 
surprised  to  the  degree  of  dropping  the 
package  and  breaking  its  contents. 

.Aside  from  the  protection  which  this 
new  rule  affords  to  passengers,  the  rail- 
road company  hopes  to  affect  an  econ- 
omy in  the  use  of  fuel  and  energy  be- 
cause it  is  a  well  known  fact  that  the 
needless  waste  which  results  from  en- 
gines blowing  off  steam  tends  to  run 
up  the  charges  of  conducting  transpor- 
tation. Railroad  employees  who  handle 
their  locomotives  according  to  the  most 
advanced  methods  of  operation  seldom 
permit  the  engines  to  "pop  off." 
Oflncials  state  that  it  is  possible  to  at- 
tain the  greatest  efficiency  from  a 
locomotive  without  wasting  a  pound  of 
steam. 


Lubricating  Oil  for  Belgian  State 
Railways. 
Contracts  will  be  awarded  in  November 
or  early  in  December  for  supplies  of  lubri- 
cating oils  for  the  Belgian  State  Railways 
for  the  first  six  months  of  1914.  These 
contracts  are  awarded  to  the  lowest  bid- 
der and  any  American  firm  desiring  to 
submit  bids  should  write  at  once  to  Mr. 
Flamme,  Administrateur  de  la  Traction 
et  du  Materiel,  Ministere  des  Chemins  de 
Fer,  13  Rue  de  Louvain,  Brussels,  request- 
ing that  the  specifications  of  these  con- 
tracts be  sent  to  them  as  soon  as  they 
are  issued.  No  contracts  arc  awarded 
except  to  firms  having  an  office  or  con- 
nection in  Belgium.  .An  American  con- 
sular ofiicer  has  forwarded  copies  of  the 
general  conditions  of  the  Belgian  State 
Railways  for  the  submission  of  all  bids 
for  supplies  and  the  special  conditions 
regulating  bids  for  supplies  of  mineral 
and  lubricating  oils.  These  contracts  are 
ven'  important  and  interested  firms  should 
lose  no  time  in  getting  in  touch  with  the 
proper  officials. 
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V.AKlATKiNS    l.\    LKA1>   1  .\    TrtE    \V.\LSCH.\ERT  S 
V.M-VE  GE.\R. 

J.  E.  B.,  Tucson,  Ariz.,  asks:  Is  it 
possible  to  arrange  tlic  Walschaerts 
valve  gear  to  give  the  valve  ^s-inch.lead 
in  the  lorward  motion  and  >s-inch  nega- 
tive lead  in  the  backward  motion,  and, 
if  so,  what  cfTect  on  valve  would  this 
arrangement  have  when  reverse  lever 
was  "hooked  up"?  A. — It  is  an  easy 
matter  for  tiie  constructor  to  ar- 
range the  parts  of  the  Walschaerts  valve 
gearing  to  suit  any  required  amount  of 
lead.  The  combination  or  lead  lever 
gives  the  amount  of  lap  and  lead  required 
and  the  relative  distance  between  the 
center  of  the  pin  connecting  the  valve 
rod  and  the  center  cjf  the  pin  connect- 
ing tile  rachus  rod,  and  tlieir  relation  to 
the  length  of  tlie  combination  lever  de- 
termines the  amount  that  the  valve  is 
moved  from  the  exact  center  of  the 
valve  seat  at  the  end  of  the  piston  stroke. 
In  regard  to  the  valve  having  a  variation 
in  the  amount  of  opening  on  the  forward 
as  compared  with  the  backward  motion 
of  the  engine,  such  a  variation  wguld  re- 
quire that  tlie  eccentric  crank  should  be 
set  at  some  distance  away  from  the  exact 
right  angle  to  the  main  crank,  which  is 
the  proper  position  wlien  it  is  desired  to 
have  the  valve  openings  exactly  square 
on  both  forward  and  backward  motions, 
the  exact  amount  of  the  variation  depend- 
ing on  the  dimensions  and  relative  pro- 
portions of  parts.  When  tlie  reverse 
lever  is  "hooked  up"  the  amount  of  lead 
on  both  l)ackwar(i  and  forward  gears, 
assuming  that  all  tlic  parts  arc  properly 
adjusted,  remains  unclianged.  It  may  be 
added  that  assuming  a  locomotive  equip- 
ped with  the  Walschaerts  valve  gear,  and 
the  gear  so  constructed  and  adjusted  that 
;-4-inch  lead  of  tlie  valve  occurs  on  all 
points  at  llie  end  of  the  piston  strokes, 
and  it  was  contemplated  to  make  the 
changes  suggesteil  in  the  question,  it 
would  involve  a  cliangc  in  the  relation  of 
the  connecting  points  of  the  combination 
lever  and  also  in  the  position  of  the 
eccentric   as   already   pointed   out. 


FRAMK      r.m:  \KA(.KS. 

E.  E.,  Portsmoiuli,  \'a.,  writes:  We 
are  having  a  number  of  frame  breakages 
recently  on  locomotives  of  the  Consolida- 
tion type.  These  engine  s  are  from  ISO  to 
175  tons  in  weight,  with  cylinders  21 
inches  by  28  inches,  and  carry  200  pounds 
steam  pressure.  They  are  hauling  65 
cars  on  a  level  road,  amnunting  to  about 
2.100  tons.  What  is  the  cause  of  the  in- 
crease<l  number  of  break.igcs  of  frames? 
— A.  All  breakages  of  this  kind  occur 
from  shock  or  overstrain.  Frame 
breakages  occur  mostly  :it  curves  on 
the    railroad.      Running    r  und    a    curve 


at  a  liigli  speed,  and  with  a  loco- 
motive set  at  a  liigh  center  of 
gravity,  as  all  large  modern  locomotives 
are,  the  strain  or  shock  on  the  frames  is 
excessive.  The  increased  size  of  frames 
and  the  improved  quality  of  the  steel, 
especially  since  tlie  introduction  of 
vanadium  tends  to  reduce  the  breakages 
to  a  minimum.  It  may  be  added  that 
loose  wedges,  and  the  slipping  of  wheels 
while  drifting  also  add  to  the  number  of 
breakages,  but  generally  speaking  loco- 
motive constructors  are  meeting  the  re- 
quirements of  the  situation  with  a  degree 
of  skill  that  has  succeeded  in  reducing 
the  number  of  breakages.  Very  likely 
there  is  some  added  cause  on  yotir  road 
that   would    require    special   investigation. 


FORCE   OF    A    MOVIX.-,   TRAIN. 

W.  L.  B.,  Bonavista,  Newfoundland, 
asks. — What  is  the  rule  that  applies  to 
finding  the  energy  to  be  destroyed  in 
stopping  a  train  at  a  speed  of  ten  miles 
an  hour,  or  the  energy  the  brake  has  to 
destroy  in  stopping  a  train?  A. — A  ve- 
locity of  ten  miles  per  hour  is  equal  to 
14  ft.  8  ins.,  per  second.  The  formula 
reduced  to  its  simplest  form  is  to  multiply 
the  weight  of  the  train  by  the  square  of 
the  velocity  and  divide  the  product  by 
64.32.  For  example,  supposing  the  train 
weighed  100  tons,  then  100  X  Mj-S"  = 
20500  ~  64.32  =  302  foot-tons. 


L.W    AXD    LEAD. 

G.  C.  B.,  Oakland,  Cal.,  writes.— Kindly 
advise  ine  what  is  the  rule  used  in  regard 
to  lap  and  lead  on  piston  valve  engines, 
also  on  the  Baldwin  compounds.  In  the 
principal  shops  from  New  Orleans,  La., 
♦n  San  Francisco.  Cal,,  there  are  not  two 
that  Iiave  the  '^ame  system.  A. — Lap 
consists  in  lengthening  the  valve  face, 
sn  tliat  when  tlie  v;ilve  stands  in  the 
center  nf  the  seat,  the  edges  of  the  valve 
extend  a  certain  distance  over  the  steam 
ports.  This  exteiisinn  is.  properly  speak- 
ing, outside  lap.  and  its  effect  is  to  close 
the  steam  port  before  the  piston  reaches 
the  end  of  the  stroke,  and  the  point  at 
wliich  the  steam  port  is  closed  is  called 
the  point  of  cut-off.  In  some  cases  the 
inside  edges  of  the  valve  cavity  do  not 
reach  the  inner  edges  of  the  steam  port. 
Tliis  is  calleil  inside  hip,  and  its  effect 
is  to  <lclay  the  release  of  the  steam  and 
prolongs  the  period  of  expansion.  It  is 
of  some  advantage  in  slow  working  en- 
gines. 'Ilie  amount  of  lap  depends  on  the 
kind  of  service  the  engine  is  intended  to 
I)ei  form  and  varies  from  ''.-in.  to  1^>  in. 
With  a  given  Iravi-I  the  greater  the  lap 
the  longer  will  be  the  period  for  ex- 
pansion. The  lead  of  the  valve  is  the 
amount  of  opening  of  the  steam  port  wdien 
the  piston  is  at  the  end  of  the  stroke,  and 
varies  from  zero  to  ''x-in.  The  amount 
of  lap  is  a  matter  of  clesign  by  the  con- 


structors, the  amount  of  lead  is  a  matter 
of  adjustment  particularly  in  the  case  of 
locomotives  equipped  with  the  Stephenson 
valve  gear.  In  the  Walschaerts  and  Baker 
valve  gears,  the  amount  of  lead  desired 
is  also  calculated  in  the  design  of  the 
constructor,  as  the  combination  lever  con- 
trols the  amount  of  lead.  The  designs  and 
methods  of  adjustment  are  the  same  in 
both  simple  and  compound  engines,  and 
also  wdiether  the  valves  are  of  the 
D-shaped  or  piston   variety. 


MALLETS,    CYLINDERS    AND   AIR    PIPES. 

W.  T.  K.,  Bluefield,  W.  Va.,  asks.— (1) 
Are  the  cylinders  on  some  types  of  loco- 
motives inclined  at  an  angle  to  eliminate 
the  angularity  of  the  main  rod?  (2)  How 
may  a  Mallet  be  brought  to  the  shop  when 
any  one  of  the  four  engines  are  crippled, 
for  instance,  if  the  valve  gear  was  broken 
on  a  low  pressure  engine?  (3)  In  case 
of  a  complete  air  failure  would  it  be 
practical  or  safe  to  connect  steam  to  air 
reversing  gear  in  order  to  bring  engine  to 
shop?  A. —  (1)  the  setting  of  the  cylin- 
ders on  some  locomotives  in  an  angular 
position  has  no  effect  whatever  on 
the  angularity  of  the  main  rod.  The 
inclination  is  usually  rendered  necessary 
on  account  of  some  structural  peculiarity 
in  the  saddle  or  other  part  of  the  locomo- 
tive to  which  the  cylinders  are  attached. 
(2)  A  breakage  on  a  Mallet  locomotive 
may  be  treated  in  every  way  almost  the 
same  as  an  ordinary  simple  locomotive. 
In  regard  to  a  valve  gear  fracture,  the 
broken  parts  should  be  removed  and  the 
steam  valve  fastened  in  the  center  of  the 
valve  seat.  (3)  It  would  be  impossible  to 
connect  steam  to  air  pressure  fittings 
while  a  locomotive  was  in  active  service, 
unless  a  special  system  of  piping  had  been 
previously  constructed  to  meet  such  an 
emergency. 


FASTEST    LOCOMOTIVES. 

C.  E.  C.  Dunmore,  Pa.,  asks:  (1) 
What  is  the  highest  rate  of  speed  that 
has  ever  been  made  by  a  locomotive,  with 
or  without  train,  in  a  test  of  speed?  (2) 
Has  any  dynamometer  test  been  made  to 
determine  wdiether  there  is  any  difference 
in  the  drawbar  force  necessary  to  push 
heavy  loads  on  the  rear  end  of  a  train  of 
empties  or  by  liauling  on  the  head  end  of 
the  same  train. — .\.  (1)  A  record  of  112;  ^ 
miles  an  hour,  made  May  11,  1893,  by  the 
New  York  Central  locomotive  No.  999. 
was  claimed  for  a  number  of  years  to  be 
the  record  for  speed.  The  record  has 
been  disputed  as  the  speed  was  not  main- 
tained for  more  than  a  few  miles.  In 
July.  1904,  a  locomotive  on  the  Philadel- 
phia and  Reading  ran  4.8  miles  in  2  min- 
utes and  30  seconds,  wdiich  is  equal  to 
115.20  miles  an  hour.  (2)  No  recorded 
tests  of  this  kind  have  been  made  public, 
liut   that   thcri-   wnuld  be  considerable  dif- 
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ference  is  well  known,  as  more  force  is 
required,  to  push  a  train  of  cars  than  is. 
necessary  for  hauling  the  same  train. 
This  may  be  readily  illustrated  by  haul- 
ing a  chain,  and  trying  to  push  the  chain 
where  the  tendency  to  buckle  is  very 
great.  The  variation  in  the  case  of  a 
train  would  depend  on  the  condition  of 
the  rolling  stock  and  the  track. 


SPEED   OF   TR.MNS. 

B.  J.  Sarnia,  Ont.,  asks. — What  is  the 
highest  rate  of  speed  on  the  railroads  in 
the  United  States  according  to  the  pub- 
lished schedules,  and  how  far  do  they 
surpass,  if  any,  the  rates  of  speed  made 
by  Canadian  trains?  A. — It  would  be  a 
task  which  would  require  time  to  ex- 
amine all  the  schedules  of  fast  trains 
both  in  the  United  States  and  the 
Dominion  of  Canada,  but  it  may  be  stated 
that  the  Twentieth  Century  Limited  has 
recorded  speeds  of  60  miles  an  hour, 
notably  between  Elkhart,  Indiana,  and 
Toledo,  Ohio,  the  distance  being  133.4 
miles,  which  has  been  repeatedly  sched- 
uled, and  also  traversed,  in  133  minutes. 
On  the  Pennsylvania  Special  the  distance 
between  Jersey  City,  N.  J.,  and  Harris- 
burg.  Pa.,  a  distance  of  188.4  miles,  the 
schedules  have  been  published  and  the 
runs  accomplished  in  193  minutes,  mak- 
ing an  average  rate  of  58.6  miles  an  hour. 
Special  runs  on  various  roads  exceed 
these  figures,  but  we  do  not  recall  seeing 
schedules  of  similar  distances  surpassing 
the  rates  of  speed. 


DE    GLEHN     COMPOUND    LOCOMOTIVES. 

W.  G.  L.  Staatsburg,  N.  Y.,  writes : — 
Nine  years  ago  in  describing  the  Penn- 
sylvania railroad  company's  De  Glchn 
compound  locomotive,  you  stated  tliat 
when  the  results  of  tests  were  made 
public  you  would  publish  them.  As  tliis 
w'as  not  done,  I  assume  that  results  were 
not  made  public  because  the  locomotive 
was  a  success.  If  it  had  not  been  a  suc- 
cess the  statement  that  American  locomo- 
tives were  superior  to  French  would  have 
been  heralded  throughout  the  land.  Is 
tny  assumption  correct? — A.  No.  The 
assumption  is  wrong.  The  Pennsylvania 
De  Glehn  locomotive  referred  to  was  a 
part  of  the  company's  exhibit  at  the 
Louisiana  Purchase  Exposition  at  St. 
Louis,  Mo.,  and  was  much  commented 
upon  by  the  engineering  press  at  the  time. 
Its  success  was  not  particularly  marked. 
Like  most  other  compound  locomotives 
of  that  period  it  gave  evidence  of  good 
service  for  the  first  few  months,  but  af- 
ter a  period  of  hard  service  many  com- 
pound locomotives  acted  like  ships  that 
had  sails  set  to  move  both  ways  at  once. 
The  average  roundhouse  foreman's  life 
was  too  short,  and  the  available  forces  too 
limited  to  maintain  the  complex  adjuncts 
of  the  compound  locomotive  in  perfect 
condition  in  the  limited  space  in  the  kind 


of  locomotive  referred  to.  A  return  to 
first  principles  was  inevitable,  and  so  the 
De  Glehn  ran  its  brief  career,  and  gave 
way  to  the  more  commodious  and  more 
powerful  Mallet.  Particular  descriptions 
of  the  De  Glehn  were  published  by  us  in 
March  and  July,  1903,  and  in  July,  1904, 
and  final  editorial  comments  on  the  les- 
sons to  be  learned  from  the  rise,  fall  and 
decline  of  the  De  Glehn  in  October,  1908, 
page  433,  which  were  extensively  copied 
and  endorsed  by  the  engineering  press 
at  that  time. 


gcncy  position  and  the  second  cylinder  of 
the  P.  C.  equipment  is  brought  into  use 
and    full    braking   power   is    held    to    the 
point  of  stop. 

Each  car  furnishing  its  own  braking 
power,  the  wheel  sliding  cannot  occur 
until  so  near  the  point  of  stop  that  any 
that  might  occur  will  not  materially  af- 
fect the  length  of  stop  or  damage  the 
wheel. 


VARI.\TI0NS    IN     MALLETS. 

L.  W.,  Newburg,  N.  Y.,  writes. — The 
Pennsylvania  simple  Mallet  has  cylinders 
27  inches  diameter.  The  large  Santa 
Fe  Mallet  has  high  pressure  cylinders  28 
inches  diameter,  and  low  pressure  cylin- 
ders 38  inches  diameter.  Now  as  there 
is  no  back  pressure  on  the  pistons  of 
the  Pennsylvania  locomotive,  and  there 
is  back  pressure  on  the  high  pressure 
pistons  of  the  Santa  Fe  locomotive,  either 
the  rear  unit  on  the  Pennsylvania  must 
tend  to  slip,  or  the  rear  unit  on  the  Santa 
Fe  must  be  deficient  in  tractive  power. 
Can  you  enlighten  me  'on  this?  A. — 
The  Pennsylvania  locomotive  carries  a 
steam  pressure  of  160  pounds,  and  de- 
velops a  tractive  force  of  99,200  pounds, 
with  a  weight  on  driving  wheels  of  437,500 
pounds.  The  ratio  of  adhesion  is  there- 
fore 4.4.  The  Santa  Fe  Mallet  carries 
a  steam  pressure  of  225  pounds,  and  the 
high  pressure  engine  develops  a  maximum 
tractive  force  of  approximately  60,000 
pounds.  The  estimated  weight  on  one 
group  of  wheels  is  275,000  pounds,  so  that 
tlie  ratio  of  adhesion  is  4.6.  Both  these 
ratios  are  within  the  limits  of  good  prac- 
tice, and  neither  indicates  a  "slippery" 
engine. 


DRAKE  CYLINDER  PRESSURE. 

W.  G.  L.  writes :  Why  is  there  no 
high-speed  reducing  valve  or  compensat- 
ing valve,  that  will  reduce  brake  cylin- 
der pressure,  included  with  the  L.  N.  and 
P.  C.  brake  equipments?  A  braking 
power  that  will  not  slide  wheels  at  high 
speeds  may  do  so  at  slow  speeds  and 
thus  increase  the  length  of  stop. — A. 
With  the  L.  N.  equipment  a  safety  valve 
set  at  62  pounds  is  used  to  limit  service 
brake  cylinder  pressure  and  with  the  P.  C. 
equipment,  the  braking  power  is  based 
upon  86  pounds  cylinder  pressure  which 
is  the  point  of  equalization  between  serv- 
ice reservoir  and  service  brake  cylinder. 

.'\s  to  the  emergency  when  the  shortest 
possible  stop  is  desired,  a  great  number 
of  experiments  in  train  stops  with  mod- 
ern equipment  have  demonstrated  that 
tlie  shortest  possible  stop  that  can  be 
made  is  by  crowding  all  of  the  com- 
pressed air  available  into  the  brake  cylin- 
der and  holding  it.  hence  the  safety  valve 
of  the  L  triple  valve  is  cut  off  in  emer- 


LENGTH     OF    TRAIN     STOP. 

W.  II.  M.,  Wheeling,  W.  Va.,  writes: 
In  what  distance  can  a  train  of  six  pas- 
senger cars  be  stopped  by  an  emergency 
application  of  the  brake  on  a  level  track, 
70  pounds  brake  pipe  pressure  and  110 
pounds  brake  pipe  pressure,  speed  70 
miles  per  hour? — A.  As  70  pounds  pres- 
sure is  not  used  in  modern  passenger 
service  we  assume  that  you  wish  to  make 
a  comparison  between  the  quick  action 
automatic  and  the  high-speed  brake. 
Quick  action  at  70  pounds  pressure,  high 
speed  at  110. 

The  air  brake  tests  conducted  at  Abse- 
con,  N.  J.,  indicate  that  the  same  train 
can  be  stopped  in  26  per  cent,  less  dis- 
tance with  the  110  pounds  pressure  or 
high  speed  brake,  than  with  the  70 
pounds  brakepipe  pressure. 

A  train  of  1  locomotive,  6  coaches  and 
1  chair  car  running  at  a  speed  of  70  miles 
per  hour  on  a  level  track  was  stopped 
with  an  emergency  application  in  1,850 
feet  by  the  quick  action  brake  and  in 
1,350  feet  by  the  high-speed  brake. 

Stops  from  60  miles  per  hour  speeds 
under  similar  conditions  were  made  in 
1,350  and  1,050  feet,  respectively,  the  la- 
ter stop  of  1,050  feet  being  about  the  best 
performance  of  the  high-speed  brake. 


COMPEXS.XTED  CURVES. 

J.  R.  M.,  Ogden,  Utah,  asks:  What 
is  meant  by  compensated  curves  in  rail- 
road construction. — A.:  A  compensated 
curve  means  that  where  a  curve  occurs 
on  a  grade,  the  grade  is  reduced  so  that 
the  total  resistance  of  the  curve  and 
grade  would  be  equal  to  the  same  resist- 
ance on  straight  track;  as,  for  instance, 
the  resistance  due  to  grade  for  a  one  per 
cent,  grade  is  equal  to  20  pounds  per  ton. 
If,  now,  a  curve  should  occur  on  this 
grade,  it  is  plain  that  a  locomotive  could 
not  pull  the  same  number  of  tons  around 
the  curve  and  up  the  grade  tliat  it  could 
were  no  curve  existing;  hence  the  grade 
is  reduced  on  the  curve  to  make  up  for 
the  increased  friction  due  to  the  curve. 
This  is  usually  accomplished  by  reducing 
the  grade  .4  of  one  per  cent,  of  the  grade 
for  each  degree  of  curvature. 


Ox  liair  brushes  are  being  used  in  tlie 
Grand  Trunk  railroad  shops  with  excel- 
lent results.  The  piece  workers  are  able 
to  get  over  the  cars  in  shorter  time. 
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Railroad  Valuation. 

The  InliThtate  CdniiiUTcc  Commission 
has  its  work  cut  cmt  for  it,  wlien  it  begins 
the  task  of  tlic  vuhialion  of  railroads.  It 
is  doomed  to  everlasting  servitude,  be- 
cause it  is  en;icted  that  it  shall  report  to 
Congress  at  the  beginning  of  each  regular 
session  until  tin-  task  is  done,  and  at  the 
same  time  it  ^liall  report  every  cliange 
in  values  of  every  kind.  It  would  be 
interesting  to  know  !)>•  what  kind  of  legis- 
lative juggling  tile  job  could  be  s.iid  to  be 
done,  while  changes  must  necessarily  con- 
tinue to  go  on.  Coming  to  the  m;iin  ques- 
tion, however,  wliirh  is  really  the  only 
question;  What  is  tliis  valuation  for?  It 
is  to  find  a  supiiosed  scientific  basis  for 
railroad  rates — Ijotli  passenger  and  freight. 
This  cannot  be  done  by  the  means  pro- 
posed, for  tliis  contradiction  is  visible— 
if  a  passenger  rate  is  rightly  low  in  a 
crowded  territory  where  prosperity  flour- 
ishes, then  a  r.ite  ought  to  be  high  where 
the    population    is    sparse    and    poor    and 


journeys  necessarily  long.  Yet  from  the 
pocketbook  point  of  view  the  crowded 
region  could  stand  high  rates  better  than 
the  thin  region. 

\\  hen  the  enormous  task  of  the  Inter- 
state Commerce  Commission  approaches 
completion  and  the  Federal  government 
can  prevail  over  all  the  jangling,  con- 
fusing railroad  laws  of  all  the  States,  then 
it  sceius  possible  to  fortell  a  general  ad- 
vance instead  of  a  decline  in  rates,  both 
passenger  and  freight ;  and  for  this  rea- 
son :  railroads  must  come  to  the  point  of 
providing  out  of  earnings  a  sinking  fund 
for  reproduction  and  thus  avoid  everlast- 
ing dependence  on  the  money  market  for 
bonds  piled  on  bonds  and  obligations 
plastered  on  every  decaying  asset.  The 
unwise  agitation  against  railroads  on  one 
iiand  and  the  former  indefensible  inde- 
pendence of  public  service  on  the  part  of 
railroads  on  the  other  hand  has  reached 
its  limit  in  this  scheme.  In  the  years 
that  will  elapse  before  the  task  approaches 
its  first  form  of  completion,  the  com- 
mon sense  of  the  railroad  magnates  must 
work  out  the  idea  of  a  sinking  or  replace- 
ment fund  for  property  and  "amortization" 
for  the  bonds ;  for  indefinite  extension  of 
bonded  indebtedness  is  impossible. 


The    Roundhouse    Foreman. 

Nearly  all  positions  of  trust  on  railroads 
have  responsibilities  that  try  the  hearts 
and  patience  of  the  holders;  but  we  think 
that  there  is  no  position  connected  with 
tile  mechanical  department  that  requires 
more  judgment,  tact  and  energy,  than  that 
of  roundhouse  foreman  at  a  place  where 
many  engines  have  to  be  sent  out  daily 
and  nightly,  especially  if  the  motive  power 
is  below  the  requirements  of  the  train 
service.  Some  railroads  are  so  fortunate 
as  to  have  all  the  power  required,  which 
makes  the  roundhouse  foreman's  position 
easy ;  but  these  are  the  exception,  espe- 
ciall\-  wdicn  business  is  rushing  and  there 
are  few  companies  that  do  not  sometimes 
liavc  more  trains  than  can  be  handled 
without  straining  the  resources  of  the 
power  available. 

In  the  days  when  every  engineer  fol- 
lowed one  engine  and  a  regtdar  engine 
was  assigned  to  every  tr:un,  the  work  of 
the  roundhouse  fcirrnian  was  Compara- 
tively easy;  but  with  the  modern  practice 
of  the  chain  gang — first  in  first  out — the 
pro1)lem  of  getting  the  engines  out  on  time 
is  nearly  lieyond  human  capability.  When 
a  crowd  of  engineers  and  firemen  armed 
with  lunch  pails,  every  man  an.xious  to 
take  his  place  on  the  first  engine  to 
arrive,  unusual  patience  is  needed  to  treat 
all  the  crews  f.airly  and  there  is  much 
teui|)tation  for  the  foreman  to  send  out 
engines  that  have  not  received  the  proper 
attention,  inspection  and  repairs. 

Reporting  the  re|iairs  needed  on  incom- 
ing engines  is  an  imiiortant  matter  that  is 
sometimes  badly  neglected.  An  engineer 
arriving   on    an   engine   that   lie    may   not 


ride  upon  again  for  weeks,  is  under  temp- 
tation to  neglect  the  reporting  of  work 
required  to  be  done ;  but  the  rules  cover- 
ing the  making  of  reports  ought  to  be 
sufficiently  strenuous  to  impress  upon 
every  engineer  the  importance  of  making 
out  proper  reports.  The  duty  towards 
his  fellow  engineers  ought  also  to  prevent 
carelessness  in  the  performance  of  this 
important  duty. 

A  common  situation  is  for  the  round- 
house foreman  to  be  studying  the  work 
book  while  the  road  foreman  of  engines 
is  at  his  elbow  saying :  "How  soon  can 
I  have  that  engine?  It  is  time  she  was 
out  in  the  yard ;  the  train  despatcher  is 
calling  for  engines.''  The  particular  en- 
gine called  for  has  work  reported,  so  the 
roundhouse  foreman  is  in  a  fix,  for  he 
knows  that  if  the  engine  goes  out  without 
the  repairs  being  made  and  breaks  down 
on  the  road,  neither  road  foreman  or 
train  despatcher  will  be  held  accountable 
and  that  the  master  mechanic  will  call 
him  to  account  for  the  work  reported  not 
having  been  done.  It  is  the  best  plan  for 
the  roundhouse  foreman  to  adopt  the 
standard  rule,  that  no  engine  can  be  sent 
out  that  he  would  not  be  willing  to  run. 

Following  this  rule  the  foreman  orders 
his  workmen  to  hustle  the  repairs  as 
quickly  as  possible.  He  orders  Janson 
and  Sullivan  to  put  in  a  new  spring  and 
hurry  up.  Morgan  is  told  to  patch  certain 
boxes  and  to  hurry  up,  and  when  that 
engine  is  almost  ready  to  move  the  en- 
gineer comes  in  and  mentions  that  he  had 
forgotten  to  report  that  the  right  hand 
injector  was  working  badly  and  that  the 
left  hand  backing  eccentric  strap  was  run- 
ning hot. 

By  this  time  several  more  engines  have 
arrived,  all  of  them  having  work  reported. 
The  roumlhouse  foreman  now  proceeds 
to  assign  workmen  to  the  several  jobs  and 
finds  that  Janson  and  Sullivan  are  still 
wrestling  with  the  spring  they  were  going 
to  apply,  the  holes  in  the  spring  being 
too  small  for  the  hanger  to  go  through. 
The  spring-maker  comes  in  for  the  kind 
of  blessings  that  workmen  send  forth, 
but  that  does  not  hurry  up  the  work.  The 
workmen  are  annoyed  when  the  tools  they 
are  called  upon  to  use  are  out  of  order, 
but  the  foreman  has  to  bear  the  burden, 
which  on  the  whole  is  just,  for  it  is  his 
duty  to  see  that  all  appliances  for  doing 
the  work  are  in  proper  working  condition. 

The  positii'U  of  roimdhousc  foreman  is 
a  difhctdt  ..ue  at  the  best,  but  the  hard- 
ships may  be  greatly  modilied  by  having 
an  efficient  organization.  In  the  first  place 
there  must  be  .gangs  of  good,  efficient 
workmen,  and  the  foreman  has  it  in  his 
power  to  make  them  good  or  bad.  He 
must  by  his  own  push  and  energy  show 
them  that  he  is  the  true  leader  and,  going 
ahead,  speak  words  of  cheer  and  en- 
couragement when  needed  and  give  them 
praise  and  credit  for  good  work  accom- 
plished.   Again  he  must  know  his  men  and 
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have  the  same  men  or  pair  of  men  per- 
form the  same  work  when  that  is  prac- 
ticable. For  instance,  the  same  pair  of 
men  should  do  all  the  spring  and  running 
gear  work ;  another  gang  should  do  all 
the  smoke-bo.x  work ;  another  gang  does 
all  the  work  on  passenger  engines,  in- 
cluding the  air  brake,  injector  and  lubri- 
cator repairs.  By  keeping  the  same  set  of 
men  on  certain  work  they  become  very 
e.xpert  and  collect  the  necessary  tools. 
Tools  are  a  very  important  item  in  round- 
house work  and  on  their  good  selection 
and  maintenance  the  efficiency  of  round- 
house operations  depends  to  a  great  ex- 
tent. 


The   Training   of   Railway   Employees. 

It  is  quite  possible  that  the  press  and 
the  public  generally  give  more  attention 
to  the  marked  improvements  in  mechanical 
appliances  used  on  railways  than  they  do 
to  the  better  training  of  railway  men. 
While  it  is  generally  admitted  that  the 
apprentice  system  is  being  improved,  and 
educational  facilities  are  being  placed 
within  the  reach  of  the  humblest,  it  is  not 
generally  known  that  the  organization  of 
workingmen  into  mutual  protective  as- 
sociations has  had  not  only  an  educational 
advantage  of  the  most  beneficial  kind,  but 
has  been  the  means  of  opening  up  a 
kindlier  current  of  feeling  among  the 
workingmen  towards  each  other.  The  old 
absurdities  that  crystallized  into  the  in- 
tangible form  of  trade  secrets  are  becom- 
ing revealed  into  the  thin  air  which  they 
always  were  and  the  young  men  are  being 
taught  by  their  elders  all  that  years  of 
experience  has  taught  them  without  the 
dread  of  letting  the  younger  men  know 
too  much.  It  is  amusing  to  look  back 
through  the  gathering  mists  of  years  to 
the  time  when  valve  setters  and  fancy 
finishers  a«d  other  mechanics  who  were 
engaged  in  what  may  be  called  the  finer 
parts  of  involved  mechanism  were  really 
men  of  mystery,  and  like  veiled  prophets 
were  not  to  be  approached  while  engaged 
in  their  mystic  performances. 

Mechanical  operations  that  could  be 
learned  by  any  intelligent  mechanic  in  a 
few  hours,  were  kept  hid  for  many  years, 
and  even  those  in  authority  seemed  favor- 
ably disposed  towards  keeping  the  rank 
and  file  of  workingmen  in  .some  kind  of 
dread  of  each  other,  doubtless  with  the 
idea  that  they  would  be  more  subservient 
to  the  powers  that  were.  Those  phases 
of  intercourse,  or  rather  lack  of  inter- 
course, have  almost  vanished,  and  tlie  rail- 
way official  particularly  observes  that  one 
of  the  problems  confronting  him  is  the 
proper  training  of  men  so  that  thoy  arc 
capable  of  filling  positions  of  responsibil- 
ity. The  muItiple.K  duties  involved  in  rail- 
way service  renders  this  not  only  desir- 
able but  necessary  and  hence  a  class  of 
men  infinitely  superior  to  the  class  of 
men  of  forty  or  fifty  years  ago  are  now 
already    in    the    railway    field    and    their 


acquirements  and  capabilites  seen  con- 
stantly growing. 

Apart  also  from  the  benefits  of  a  better 
education  and  closer  association  among 
workingmen  is  a  growing  feeling  of  rela- 
tionship in  the  material  interests  involved. 
It  is  gratifying  to  observe  that  a  large 
number  of  railway  employees  are  learn- 
ing to  invest  savings  in  the  railroads  on 
which  they  are  employed,  and  wliile  this 
may  seen  at  first  thought  to  be  attempting 
the  impossible  in  these  days  of  high  cost 
of  living,  it  is  marvelous  what  high  think- 
ing and  plain  living  can  accomplish  and 
what  habits  of  thrift  can  make  possible 
when  a  light  is  placed  in  the  mental  vi- 
sion that  leads  to  a  broader  social 
foundation,  and  creates  a  deeper  and 
more  abiding  interest  in  the  work  which 
we  are  called  upon  to  do. 

It  need  hardly  be  added  that  the  wider 
diffusion  of  literature  and  the  growing 
taste  for  the  best  kind  of  reading  has  had 
much  to  do  in  the  mental  guidance  and 
social  attitude  of  the  tailroad  men  of 
today.  Superadded  to  a  closer  inter- 
change of  experience  among  themselves, 
and  a  kindler  feeling  toward  those  who 
by  accident  or  merit  may  be  placed  over 
them,  the  philosophical  spirit  that  comes 
from  wide  reading  and  a  broad  knowl- 
edge of  men  and  affairs  has  led  them,  and 
will  continue  to  lead  them,  to  a  nobler 
life,  with  its  consequent  capacity  for  a 
fuller  accomplishment  of  tlie  work  that 
is  expected  of  them. 


Electrification  of  Railways. 

The  daily  press,  which  is  supposed  to 
represent  public  opinion,  contains  a  vast 
volume  of  fallacies  concerning  the  pros- 
pects of  electrifying  all  the  steam  rail- 
ways in  the  country.  Whenever  com- 
plaints are  made  about  the  nuisance  of 
smoke  from  locomotives,  the  cry  is  raised 
why  don't  they  make  the  use  of  electric 
locomotives  universal?  Ignorance  de- 
clares that  electric  motive  power  could  be 
operated  as  cheaply  as  steam  locomotives 
and  that  tlie  benefit  to  the  people  would 
be  beyond  computation. 

The  discussion  of  this  question  has  re- 
cently been  properly  done  by  an  e.xpert, 
in  the  person  of  Mr.  D.  F.  Crawford, 
superintendent  of  motive  power  of  the 
Pennsylvania  Lines,  who  says : 

"The  word  'electrification'  seems  to  be 
attractive  to  every  one  save  those  charged 
with  the  responsibility  of  obtaining  the 
money  required  to  meet  the  enormous 
outlay  of  capital  required  to  install  the 
apparatus  and  then  to  continue  the  opera- 
tion at  rates  for  carrying  passengers  and 
freight  which  will  be  deemed  reasonable 
to  the  patrons,  as  it  has  not  been  demon- 
strated that  electrification  will  generally 
result  in  reduced  operating  costs." 

Mr.  Crawford  writes  about  the  popular 
belief  that  the  locomotive  is  a  tremen- 
dously wasteful  engine  and  that  immense 
saving   could   be   effected   by   the   use   of 


engines  that  would  supply  power  at  much 
lower  cost,  but  he  says  as  a  matter  of 
fact  the  performance  of  the  locomotive 
boiler  compares  favorably  with  the  aver- 
age results  obtained  in  stationary  prac- 
tice, and  the  performance  of  the  complete 
locomotive,  of  modern  construction,  is 
sufficiently  efficient  to  permit  of  obtaining 
a  coal  rate  of  2.1  pounds  per  indicated 
horse  power,  or  2.5  pounds  of  coal  per 
horse  power  delivered  at  the  drawbar. 
The  advocates  of  electrification  of  rail- 
ways assert  that  the  superior  economy  of 
the  engines  used  to  generate  electricity 
would  produce  the  electric  power  almost 
at  the  cost  of  locomotive  power  which  is 
a  fallacy,  for  few  of  the  automatic  en- 
gines used  in  driving  dynamos  develop  a 
horse  power  on  less  fuel  than  that  used 
by  a  first  class  locomotive. 

The  cost  of  everything  electric  is 
enormous  continued  Mr.  Crawford.  The 
cost  of  the  electric  locomotive  is  at  least 
double  that  of  the  steam  locomotive, 
which  they  are  expected  to  replace,  and  be- 
fore electric  locomotives  can  be  operated 
it  is  necessary  to  incur  a  large  additional 
outlay  for  power  houses,  transmission 
systems,  track  preparation  and  all  of  the 
other  apparatus  and  material  which  is 
necessary  to  complete  an  electric  system. 
A  reliable  estimate  states  that  it  would 
cost  about  $200,000  for  each  steam  loco- 
motive displaced  or  about  ten  times  the 
cost  of  each  of  the  latter. 

As  there  arc  about  70,000  locomotives 
in  the  United  States,  representing  an  in- 
vestment of  about  one  billion  four  hun- 
dred million  dollars,  it  would  require 
some  exceptionally  favorable  return  to 
justify  a  change  involving  such  a  stu- 
pendous volume  of  capital.  The  people 
who  demand  radical  changes  on  existing 
methods  of  transportation  never  count 
the  cost.  That  is  a  detail  beyond  their 
consideration.  Their  method  of  reason- 
ing is — steam  locomotives  cause  a  smoke 
nuisance,  therefore  they  ought  to  be 
abolisliod  and  the  clean  electric  locomo- 
tives put  in  their  place. 

Those  who  are  familiar  with  what  the 
steam  locomotive  has  done  for  the  .•\iiieri- 
can  people,  are  not  howling  to  have  it 
sent  to  the  scrap  heap.  In  less  than  three- 
quarters  of  a  century  t!  e  operation  of  the 
locomotive  has  changed  a  vast  wilderness 
on  the  .'\merican  Continent  from  gloomy, 
untrodden  forests,  dismal  swamps,  and 
pathless  prairies  into  the  abodes  of  high 
civilization.  Prosperous  States,  teeming 
with  populous  towns,  fertile  farms  and 
blooming  gardens,  adjuncts  of  comfort- 
able homes,  have  arisen  in  regions  where 
formerly  savage  men  and  wild  animals 
were  the  sole  representatives  of  life. 

This  miraculous  change  has  been  ef- 
fected with  constant  consideration  for  the 
people's  best  interests.  The  American 
locomotive  has  been  developed  under 
such  influences,  that  it  enables  railway 
managers    to    transport    passengers    and 
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freight  at  lower  cost  than  the  railways  in 
any  other  part  of  the  world  and  the  peo- 
ple at  large  enjoy  the  henefits.  Don't  be 
too  precipitate  in  banishing  the  steam 
locomotive. 


Making    of   Engineers. 

The  locomotive  engine  which  reaches 
nearest  to  perfection  is  one  which  per- 
forms the  greatest  amoimt  of  work  at 
the  least  cost  for  fuel,  lubricants,  wear 
and  tear  of  machinery,  and  of  the  track 
traversed.  The  nearest  approach  to  per- 
fection in  an  engineer  is  having  the  at- 
tributes that  enable  him  to  develop  the 
best  capabilities  of  the  engine  at  the  least 
cost. 

There  are  great  differences  in  locomo- 
tives, some  having  serious  construction 
faults  tliat  lead  to  waste  in  operation, 
while  others  are  as  nearly  perfect  as 
skill  and  knowledge  on  the  part  of  de- 
signer and  l)uilder  can  make  them.  Simi- 
lar differences  exist  among  engineers. 
One  man  may  have  charge  of  a  locomo- 
tive only  a  few  months  and  yet  exhibit 
tliorough  knowledge  of  his  business,  dis- 
playing sagacity  resembling  instinct  con- 
cerning the  treatment  necessary  to  secure 
tlie  best  performance  from  the  engine ; 
another  man,  who  appears  equally  intel 
ligcnt  on  matters  not  pertaining  to  the 
locomotive,  never  develops  a  thorough 
understanding   of   the   machine. 

A  man  who  possesses  the  natural  gifts 
necessary  for  the  making  of  a  first-class 
engineer  will  advance  more  rapidly  in 
acquiring  mastery  of  the  business  than 
does  one  wliom  Nature  intended  for  a 
preacher  or  trackman.  I'ut  there  is  no 
royal  road  to  the  knowledge  and  skill 
requisite  for  making  a  tirst-class  engineer. 
Tlie  capability  of  han<lling  a  locomotive 
can  be  acquired  by  a  few  months'  prac- 
tice. Opening  the  throttle  and  moving 
tlie  engine  at  the  speed  necessary  require 
but  little  skill;  there  is  no  engineering 
accomplishment  in  adjusting  a  wedge  or 
in  tightening  loose  nuts ;  but  the  maga- 
zine of  practical  knowledge  which  teaches 
an  engineer  to  read  the  voice  of  the  en- 
gine's working  and  enables  him  to  nuet 
every  emergency  with  calmness  and 
promptitude,  is  obtained  only  by  years 
in  the  cal),  and  by  assiduous  observation 
while  there.  There  .-ire  two  attributes 
that  greatly  help  in  the  making  of  a  first- 
class  engineer.  They  are  habits  of  fib- 
servation  and  good  judgment,  more 
especially  the  latter.  The  most  serious 
defect  with  men  who  have  f.iiled  as  en 
gineers  has  been  want  of  good  judg- 
ment. 

It  used  to  lie  that  there  w;i^  prejudice 
among  cnginemen  against  reading  or 
studying  books  relating  to  their  Ijiisiness; 
but  the  practice  of  examining  men  l)efore 
admitting  them  to  promotion  has  to  a 
creat  extent  climinate<l  that  promoter  of 
ignorance.     The   knowledce   derived   iri'tti 


books  whicli  the  otlier  practical  man  used 
to  despise,  contain  in  condensed  form 
the  experiences  and  discoveries  that  have 
been  acquired  from  the  hardest  workers 
and  most  intelligent  thinkers  of  past 
ages.  The  product  of  long  years  of  toil- 
ful experiments,  where  intense  thought 
has  furrowed  expansive  brows,  and  weary 
watching  has  whitened  raven  locks,  is 
often  recorded  in  a  few  pages.  A  me- 
chanical fact  wdiich  experimenters  have 
spent  years  in  discovering  and  elucidating 
can  be  learned  and  tested  by  a  student 
in  as  many  hours.  When  you  hear  a 
man  depreciating  book  knowledge,  make 
your  mind  up  that  he  is  an  ignoramus. 
Such  people  are  still  to  be  found  operat- 
ing locomotives,  the  more's  the  pity,  but 
thev  are  even.'  year  becoming  fewer  in 
mnnber. 


During  the  first  week  of  October,  26,520 
lessons  were  corrected  and  4,169  letters  of 
instruction  written  during  the  same  week. 
It  may  be  added  that  there  are  no  less 
than  forty-nine  different  sections  in  the 
railway  department,  all  of  which  have 
special  courses  of  instruction  under  the 
supervision  of  teachers  of  thorough 
training   and    experience. 


Too   Many   Holidays. 

The  State  of  New  York  has  ten  legal 
holidays  which  require  the  leading  offices 
and  factories  to  be  closed.  The  legisla- 
tors who  establish  legal  holidays  think 
nothing  about  the  hardships  they  inflict 
upon  thousands  of  work  people  depending 
for  their  bare  livelihood  upon  each  day's 
wages.  It  is  a  well-known  fact  that 
every  day's  wages  deducted  from  certain 
workers  means  the  taking  away  of  meals. 
Wliile  legislators  and  others  are  enjoying 
the  leisure  given  by  suspending  work  on 
so-called  holidays,  others  less  fortunate 
have  to  endure  hunger  to  pay  for  the  leis- 
ure given.  In  some  sliops  and  factories 
tliere  is  fierce  indignation  manifested 
among  the  employees,  as  every  uncalled 
for  holiday  is  announced.  It  is  a  pity  that 
the  people  injured  by  useless  holidays  do 
not  cond)ine  to  defeat  the  legislators  wlio 
\ote  for  increasing  the  number  of  holi- 
iia\-s,  Tli;it  is  the  only  way  to  tcacli  legis- 
L.tors  tluir  duly  towards  their  hard- 
«.  irkcd   constituents. 


Scranton  Correspondence  School. 

It  is  interesting  to  uote  from  a  circular 
bttrr  issued  from  tlie  railway  department 
of  the  International  Correspondence 
Scliof.ls,  Scranton,  Pa.,  tlie  steady  growth 
in  tlie  number  of  students  who  avail  tliem- 
sclvcs  of  tlie  excellent  system  of  educi- 
tioii  in  :dl  departments  of  railway  service 
(oiiducteil  Ijy  tile  institution.  Last  season 
showed  an  increase  of  ten  per  cent,  over 
that  of  the  previous  year,  and  during  the 
I:ist  qu.-irter  from  June  to  .September  of 
the  present  year,  an  increase  of  seventeen 
|ir  c<'nt.  is  shown,  as  compared  with  the 
same  months  last  ye.ar.  .\n  evidence  of 
the  vast  amount  of  work  done  in  the  rail- 
u.iy  department  alone  may  be  gathered 
from  the  fact  that  during  the  first  week 
in  September  of  the  ])resent  year,  there 
were  20,180  lessons  corrected  by  the  vari- 
ous experts  and  letters  of  iiislnicllon  were 
wrilleti   by   the   experts   to   3.134   students. 


Peculiarities  of  Steam  Making  in  Loco- 
motive  Boilers. 

General  knowledge  is  so  inexact  that 
few  of  the  men  engaged  in  the  operation 
of  locomotives  know  with  any  degree  of 
certainty  the  cost  of  operating  a  single 
locomotive  with  the  quantity  of  coal  and 
water  used   up   in   keeping  up   steam. 

From  a  paper  prepared  by  Mr.  D.  F. 
Crawford  of  the  Pennsylvania  Railroad  we 
learn  that  to  obtain  for  the  modern  loco- 
motive the  average  power  required  for  or- 
dinary train  hauling,  it  is  necessary  to  con- 
sume fuel  at  the  rate  of  about  100  pounds 
of  coal  each  hour  per  square  foot  of 
grate  area ;  and  to  obtain  the  maximum 
pjower  required  it  is  necessary  to  burn 
ISO  pounds  and  at  times  more  than  that 
per  square  foot  of  grate  per  hour.  To 
obtain  the  power  necessary  to  perform 
the  work  of  train  hauling,  a  boiler  which 
from  its  heating  surface  would  be  rated 
at  320  horsepower,  is  frequently  forced  to 
develop  over  1,500  horsepower,  and  rec- 
ords show  that  another  boiler  which 
would  on  the  basis  of  heating  surface  be 
rated  at  400  horsepower  developed  as 
high  as   1.994  horsepower. 

The  performance  stated  would  require 
coal  consumption  at  the  rate  of  60.000  to 
10.000  pounds  of  coal  per  hour,  as  it  was 
done  on  55  square  feet  of  grate. 

In  a  report  submitted  to  the  last  .Amer- 
ican Railway  Master  Convention  by  the 
Pennsylvania  Railroad  Company  the  rec- 
ord of  tests  made  indicated  that  when 
7.000  pounds  of  coal  were  fired  per  hour 
llie  maximum  evaporation  efficiency  was 
reached.  The  draft  was  stimulated  so 
that  8.000  pounds  of  coal  per  hour  was 
burned,  but  it  gave  no  increase  in  the 
evaporation. 

The  efficient  absorption  of  heat  in  the 
boiler  is  not  so  difficult  to  provide  for  as 
the  efficient  combustion  of  coal,  especially 
at  the  higher  rate  of  firing,  and  the  limit 
of  combustion  I'li  the  grate  is  due  to  the 
difficulty  of  supplying  sufficient  air  to 
the  fuel.  A  Large  excess  of  air  is  easily 
obtained,  but  the  real  difficulty  is  to  dis- 
tribute tlie  ;iir  through  the  burning  coal. 
It  was  observed  that  when  forced  to  high 
rates  of  combustion  the  fire  door  must 
be  open  to  give  the  maximum  evapora- 
tion. When  it  was  closed  there  was  an 
immediate  drop  in  the  steam  pressure, 
■fliis  will  be  a  new  idea  to  most  engine- 
men  that  an  engine  will  steam  tnost 
freely   with    the   fire   door   open. 
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During  these  tests  the  fire  box  temper- 
ature ranged  from  2,000  to  2,400  degrees, 
while  that  of  the  tube  ends  was  from 
1,370  to  1,620.  There  was  a  rapid  de- 
crease in  temperature  for  a  distance  of 
3  or  4  feet  in  the  tube,  after  which  the 
temperature  drop  was  much  more  grad- 
ual, but  it  follows  the  rate  of  firing; 
while  the  fire  box  and  the  smoke  box 
temperature  increases  as  the  rate  of  fir- 
ing increases.  The  tests  indicated  that 
the  temperature  of  ail  the  flues  was 
about   uniform. 


successful,  the  train  being  brought  up  on 
every  trial  by  the  automatically  applied 
l)rake,  although  the  regulator  was  un- 
touched. 


Prentice     System     of    Wireless     Train 
Control. 

'1  he  Railzcay  Engineer,  of  London,  Eng- 
land, reports  favorably  on  the  Prentice 
wireless  automatic  control,  which  has  been 
installed  on  the  Hampton  Court  Branch 
of  the  London  and  South  Western  Rail- 
way. As  originally  explained  in  the  pages 
of  Railw.ay  .\nd  Locomotive  Engineering 
in  the  issue  of  March,  1912,  in  this  system 
the  track  is  divided  into  a  number  of  in- 
sulated sections,  in  each  of  which  a  low 
voltage  track  circuit  is  arranged,  with,  in 
addition,  a  high-tension  wave  wire  run- 
ning between  the  rails.  At  the  end  of 
each  section  is  a  box  containing  the  high- 
frequency  plant  for  the  supply  of  current 
at  20,000  volts  to  the  wave  wire. 

This  plant  is  controlled  by  a  relay  in 
connection  with  the  track  circuit  of  the 
section  ahead,  with  the  result  that  if  that 
track  circuit  be  short  circuited,  the  con- 
trolling relay  is  de-cnergized,  and  the 
supply  of  high-tension  current  to  the  wave 
wire  ceases.  The  locomotive  is  fitted  un- 
derneath with  an  arrangement  of  wires 
equivalent  to  the  antennae  of  the  ordinary 
wireless  apparatus.  These  receive  the 
energy  transmitted  from  the  wave  wMre 
and  by  me3ns  of  a  system  of  coherer?-, 
and  relays  in  the  cab,  a  green  "line-clear" 
signal  is  provided  for  the  driver  if  the 
section  ahead  is  unoccupied.  If,  however, 
the  section  ahead  be  short  circuited,  the 
wave  discharge  and  a  red  light  is  shown 
and  a  buzzer  simultaneously  sounded, 
while  the  brake  is  at  the  same  time  ap- 
plied, these  operations  being  effected  by 
power  obtained  from  a  battery  in  the  cab. 
Provision  is  made  to  enable  the  driver  to 
release  his  brake,  but  the  red  light  and 
the  buzzer  continue  until  the  section  ahead 
is  cleared,  when  the  high  frequency  sup- 
ply is  re-established  and  normal  working 
is  resumed. 

The  system,  therefore,  provides  for  a 
continuous  danger  signal  on  the  locomo- 
tive so  long  as  the  line  is  not  clear,  the 
automatic  application  of  the  brake  and  a 
prompt  intimation  of  the  restoration  of 
line  clear  conditions.  In  the  event  of 
failure  of  the  high  tension,  or  the  track 
circuit,  danger  indications  would  be  given. 
The  operation  of  the  cab  apparatus 
naturally  depends  on  uninterrupted  bat- 
terj-  supply.    The  demonstration  was  quite 


Zeal  for  Railroad  Legislation. 

The  New  York,  New  Haven  &  Hart- 
ford people,  under  the  new  management, 
have  organized  a  publicity  department 
which,  under  the  management  of  E.  G. 
Riggs,  is  sending  out  information  bound 
to  be  highly  interesting  to  the  American 
public.  One  of  the  most  important  bulle- 
tins is  that  relating  to  what  the  legislators 
of  the  various  states  are  doing.  All  per- 
sons who  pay  any  attention  to  politics  are 
aware  that  pernicious  activity  prevails  in 
nearly  all  state  legislature  halls,  but  par- 
ticulars collected  by  experts  arc  necessary 
to  portray  the  extent  of  the  law-making 
evil. 

In  the  forty-two  state  legislatures  in 
session  since  January  of  this  year  there 
were  introduced  1,395  bills  affecting  the 
operation  of  railroads.  Of  these  bills  230 
have  become  laws.  On  the  subject  of 
locomotive  headlights  alone  36  bills  were 
introduced  and  14  of  them  converted  into 
laws.  The  interests  of  railroad  employees 
have  led  to  the  introduction  of  426 
measures,  48  of  them  becoming  laws. 

President  Howard  Elliott  of  the  New 
York,  New  Haven  &  Hartford  Railroad, 
speaking  recently  on  the  prevailing  zeal 
for-enacting  laws  affecting  railroads,  said: 
"It  may  be  said  that  in  the  matter  of 
legislation  the  railroads  suffer  in  com- 
mon with  all  other  enterprises  and  with 
every  individual  in  the  country  from  the 
American  passion  for  legislation.  How 
profound  that  passion  is  can  be  gathered 
from  a  comparison  between  the  legislation 
introduced  into  and  passed  by  the  English 
Parliament  and  by  our  national  Senate 
and  house.  At  Westminster  during  the 
ten  years  ending  with  1909  there  were 
introduced  and  considered  6,251  measures, 
of  which  3,882  became  law ;  at  Wash- 
ington during  the  same  period  there  were 
considered  146,471  different  bills,  of  which 
no  less  than  16.000  became  law.'' 


Wonders  from  Pressure. 

The  simple  application  of  pressure,  pro- 
vided it  is  powerful  enough,  is  making 
chemists  open  their  eyes.  The  behavior 
of  chemical  substances  under  high  pres- 
sures is  in  some  cases  entirely  different 
from  the  ordinarily  observed.  Under 
such  pressures,  salts  decompose  sponta- 
neously into  their  component  acids  and 
metals,  water  yields  its  elementary  gases, 
and  peat  consolidates  into  coal.  Says 
Energy: 

"The  application  of  very  high  pressures 
seems  to  be  producing  a  positive  revolu- 
tion in  the  chemical  industry.  Only  a 
short  time  ago,  the  report  circulated  that 
Haber  had  succeeded  in  causing  element- 


ary nitrogen  and  hydrogen  to  react  at  a 
pressure  of  300  atmospheres  and  at  tem- 
peratures varying  between  900  and  1,080 
degrees.  A  remarkable  reaction  belonging 
to  this  category  was  likewise  discovered 
by  Ipaticw,  who  succeeded  in  precipitating 
metals  from  their  sale  solutions  by  hydra- 
tion under  high  pressure.  Thus,  starting 
with  cupric  sulphate,  he  obtained  finely 
distributed  copper  and  sulphuric  acid. 
1  here  is  another  interesting  reaction  in 
the  decomposition  of  water  under  high 
pressure  and  at  high  temperatures  in  the 
presence  of  a  metal,  as,  for  instance,  iron, 
which  binds  the  o.xygen  separated.  At  the 
same  time,  hydrogen  of  very  high  purity 
is  yielded.  This  method  of  producing 
pure  hydrogen  is  of  especial  interest  at 
the  present  time,  since  this  gas  is  used 
for  many  technical  purposes  in  various 
departments.  Among  the  various  modes 
of  production  that  have  been  announced 
of  late,  the  new  method  is  probably  the 
cheapest.  The  production  of  artificial  coal 
under  high  pressure  is  also  one  of  the  re- 
cent inventions.  Cellulose  or  peat  is 
heated  up  with  water  to  612  degrees  un- 
der a  pressure  of  more  than  100  atmos- 
pheres in  apparatus  especially  constructed 
for  the  purpose,  the  resultant  being  a 
product  identical  with  mineral  coal,  both 
from  a  physical  and  a  chemical  point  of 
view.  At  558  degrees  the  process  requires 
eighty  hours,  at  612  degrees  only  eight 
hours  are  necessary  for  the  transforma- 
tion." 


Railway  Patents. 

We  look  through  the  Patent  Office 
Gacctte  w-eekly  and  are  surprised  at  the 
number  of  inventions  patented  for  the  im- 
provement of  the  locomotive  and  how  few 
of  them  ever  come  into  use.  Most  of  the 
devices  patented  as  useful  improvements 
for  railway  rolling  stock  are  impracticable 
for  the  purpose  aimed  at.  Nearly  all  of 
them  are  devised  by  people  who  have  no 
acquaintance  with  practical  railway  opera- 
tion. W  hen  the  excitement  for  inventing 
car  couplers  was  in  vogue  years  ago,  the 
greater  number  of  the  patentees  of  auto- 
matic couplers  were  farmers  who  devoted 
their  leisure  hours  in  winter  to  inventing 
car  cou|ilcrs  and  many  wonderful  abor- 
tions were  offered  to  railway  companies. 
Other  lines  of  invention  have  now  come 
to  the  front,  but  the  same  class  of  amateur 
inventors  are  laboring  to  supply  needs 
for   railways   when   no   such   needs   exist. 

Tempering   Hammer   Heads. 

Take  good  toul-stecl,  do  not  ovcrliLnt 
nor  work  when  black-hot,  anneal  and 
finish,  heat  slowly  on  rod  placed  in  eye, 
lay  rod  on  water-trough  edge  and  by 
revolving  same  cool  ends  alternately, 
commencing  at  pccn.  never  allowing  eye 
parts  into  water  till  black-hot,  when 
cooling-out  can  take  place.— £»g/ij/j 
.1/(v/;o»ifV. 


RAILWAY   AND   LOCOMOTIVE   ENGINEERING. 


November,   1913. 


General  Foremen's  Department 


Rochester  Floor  Type  Boring,  Milling, 
Drilling  and  Tapping  Machines. 

The  Rochester  Boring  Machine  Com- 
pany, Rochester,  N,  Y.,  are  achieving 
well-deserved  success  in  the  introduc- 
tion of  a  new  t}'pe  of  machine  on  which 
horinfi.  millinji.  drilling,  tapping,  splin- 
ing,  ciil  sjrodving  and  rotary  planing 
can  all  be  done  at  one  setting,  and 
with  swiveling  table  the  different  sides 
of  the  work  can  be  finished  complete. 
As  is  sliown  in  tlie  accompanying  illus- 
trations the  motor  is  mounted  on  the 
top  of  the  column,  and  is  thereby  free 
from  chips  or  other  substances,  and 
drives,  through  rawhide  gearing,  the 
\crtical  shaft  wliich  transmits  power  to 
the  driving  mechanism  enclosed  in  the 
.saddle.  A  multiplicity  of  gears  is 
avoided,  and  a  very  high  efficiency  of 
power  transmission  is  obtained. 

The  saddle  consists  of  a  complete 
unit,  and  is  counterbalanced  by  weight 
and  every  part  is  readily  accessible. 
All  levers  and  hanthvhecls  for  changing 
speed,  feed  and  traverses  are  all  un- 
usually convenient.  .'Xs  will  be  ob- 
served the  column  is  very  heavy  with 
long  and  wide  liase.  and  is  perfectly 
rigid  in  all  directions,  and  is  readily 
adjustable  along  the  bed  either  by  hand 
or  power  to  any  desired  position. 
Binders  are  arranged  for  clamping  in 
any  position.  The  spindle  is  of  ham- 
mered crucible  steel  and  journaled  in 
long  taper  bearings  of  phosphor  bronze 
and  located  far  ;iiiart.  giving  very  rigid 
supijort.  The  feed  and  drive  are  ap- 
plied centrally  between  the  bearings. 
The  spindle  may  be  furnished  any  de- 
sired lenglli  and  the  full  traverse  is  i.b- 
tained  willi..ut  resetting.  The  nietli<Ml 
of  feeding  i^  tliriiUgh  a  long  bron/e  ?nil 
engagini,'  a  square  thread  in  a  si)iudle. 
Tlie  end  thrust  in  eillier  direction  aets 
directly  on  liall  bearings  of  1,-irge 
diameter.  The  priiieiide  of  rotating  and 
feeding  tin-  spindle  thorough  its  own 
bearings  '_'i\e-  a  lai)ping  motion,  and 
eliminates  tii..  scoring  or  cutting  which 
is  found  in  nearly  all  spindles  that 
reciprocate  but  do  not  rotate  in  their 
sleeves,  and  between  which  nr>  clear- 
ance is  i>rovidcd  or  adjustininl  for 
wear. 

.■\  very  wide  range  of  feeds  and  -peeds 
are  provided.  \'ertical  milling  feed;  are 
provider]  f. .r  the  saddle,  and  horizontal 
milling  feeds  for  the  column  inde- 
pendent of  the  boring  feeds.  All  feeds 
arc  reversible,  and  any  desired  (  hangc 
can  be  instantly  ob|;iincd.  The  r.inge 
of     s|u-eds     can      be      readilv     changed 


to  meet  special  requirements.  So  bitt  out  of  a  bearing,  procure  a  narrow 
perfectly  adapted  is  the  line  ma-  cape  chisel,  say  /<t-in.  to  ^-in.  wide.  Then 
chine    to    exact    work    that    graduated      cut  through  the  babbitt  lengthwise  of  the 


scales  with  verniers  reading  to 
thousandths  of  an  inch  are  arranged 
for  quick  reading,  for  locating  the  sad- 
dle and  column  in  desired  position.  The 
outer  support  and  column  are  also  fur- 
nished  with   scales  and  verniers  giving 


box,  right  down  through  the  middle 
Don't  try  to  get  under  the  babbitt,  and 
drive  out  the  entire  thickness  of  the  bab- 
bitt at  one  cutting.  Instead  of  that,  drive 
out  a  chip  nearly  J'g-in.  thick.  Then  go 
over  it  again,  and  get  another  eighth,  and 


tlie  same  readings.  .\  direct  reading 
dial  is  given  for  the  spindle,  and  noth- 
ing could  surpass  the  degree  of  exacti- 
tude with  whicli  the  machine  is  adapted 
fur  the  la\'ing  out  nf  work.  .\  complete 
self-oiling  system  provides  hibricati'Mi 
for  the  driving  and  feeding  mechanism 
of  the  machine. 


Babbitting  a  Journal  Box. 

In  relining  a  journal-bearing  with  s.ift 
metal,  the  old  h.-ibhitt  should  be  entirel>' 
removed,  either  by  chipping  it  (Hit  with 
a  cold  chisel  or  melting  it  over  a  lire. 
Chipping  is  a  sluw  iiielh..d,  hut,  in  Sdine 
cases   it    is    preferable.     Tn   chip   the   liab- 


IVI'K     HF..\R  \1KVV. 


unless  the  h.ihliitt  is  very  thick  indeed, 
the  seciiud  cut  will  bring  the  groove  down 
to  the  cast  iron.  After  the  groove  is  cut, 
it  is  very  easy  to  drive  the  chisel  under 
the  babbitt,  first  at  one  corner  then  an- 
ntlier,  gradii.illy  lni>sening  it,  and  tearing 
the  half  lining  bodily  from  the  journal- 
bearing  or  call,  as  the  case  may  be.  In 
very  long  bearings,  it  may  be  necessary 
to  cut  a  cross-groove  midway  between 
the  ends;  hut  usually  a  groove  length- 
wise down  the  center  will  answer  every 
purpose. 

When  babbitt  is  to  be  melted  out  instead 
of  chipped  i<ut.  procure  a  large  iron  pot. 
.•\  kettle  is  not  as  good.     An  old-fashioned 
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pot,  made  rouiul  at  the  bottom,  with  tlircc 
short  legs,  and  without  the  jog  with  which 
kettles  are  litted  should  be  suspended 
over  the  forge  or  other  fire  used  for  the 
purpose,  and  should  not  be  placed  directly 
upon  the  coal.  Hang  up  the  pot  an  inch 
or  two  above  the  fire.  Then  there  will 
not  be  much  danger  of  burning  it.  Place 
a  few  pounds  of  babbitt  metal  -in  the  bot- 
tom of  the  pot.  Heat  slowly  and  care- 
fully, hot  enough  to  melt  the  babbitt,  Init 
not  hot  enough  to  make  the  pot  rcd-hoi. 
As  soon  as  the  babbitt  is  melted,  place 
in  the  pot  the  bearing  or  bearings  from 
which  the  babbitt  is  to  be  removed.  You 
can  put  in  as  many  as  the  pot  will  hcdd 


Let  sucli  dirt  stay  there.  This  is  for  the 
purpose  of  preventing  oxidation  of  the 
babbitt  metal.  Oxidation  causes  a  lot  of 
dross  to  form,  and  uses  up  a  correspond- 
ing weight  of  babbitt  metal,  which  could 
be  saved  l)y  covering  the  top  of  the  bab- 
bitt with  any  substance  which  will  prevent 
air  from  reaching  the  babl)itt. 

Just  before  the  babbitt  melts  from  the 
bearings,  retard  the  fire  a  Httle,  for  very 
little  more  heat  will  be  required,  and 
none  after  the  babbitt  is  once  melted. 
Babbitt  should  never  be  heated  too  hot. 
When  at  a  red-heat,  it  oxidizes  readilv, 
and  a  large  percentage  goes  off  in  gas. 
which  is  turned  into  dross.     The  old-time 
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if  you  have  that  many  to  do.  Just  pack 
them  in  as  closely  as  possible,  placing 
them  on  end,  one  end  resting  in  the  Ijab- 
bitt  in  the  pot,  and  the  other  end  of  each 
bearing  extending  up.  Let  the  fire  be 
kept  steady,  not  hot  enough  to  make  the 
pot  red-hot,  but  hot  enough  to  keep  the 
babbitt  in  a  very  fluid  condition.  If  the 
job  is  to  be  hurried,  a  cover  placed  over 
the  pot — a  piece  of  tin  or  sheet  iron — will 
keep  in  considerable  heat  and  cause  the 
melting-out  to  take  place  several  minutes 
quicker  than  when  the  pot  is  left  un- 
covered. 

Don't  try  to  keep  the  melted  babbitt 
metal  clean:  no  matter  if  there  is  dirt, 
coal,    and    other    refuse    on    the    surface. 


rule  for  heating  babbitt — to  heat  it  just 
hot  enough  to  char  or  blacken  the  surface 
of  a  newly-dressed  pine-stick. 

There  is  one  exception,  however,  to  this 
rule.  When  bearings  are  to  be  poured, 
especially  steel  bearings,  where  there  is  a 
very  thin  form  of  soft  metal  between  shaft 
and  casting,  then  it  is  necessary  to  heat 
the  babbitt  hotter  than  is  required  when 
a  considerable  thickness  of  bearing  is  to 
be  poured.  In  pouring  thin  linings,  it  is 
also  necessary  to  heat  the  boxes,  and,  inci- 
dentally, to  heat  the  shafting  as  well.  Let 
both  be  heated  so  hot.  that  water  will 
sizzle  when  thrown  upon  them.  This 
being  done,  there  is  usually  little 
trouble  in  pouring  perfect  boxes. 


Case  Hardening. 

At  the  Master  Blacksmiths'  Associa- 
tion Convention  the  method  of  case  hard- 
ening submitted  by  Mr.  George  Massar 
was  generally  approved.  A  double-deck 
furnace  should  be  especially  designed  for 
spring  work  and  case  hardening.  Cast 
iron  boxes  and  lids  should  be  used.  The 
pieces  to  be  hardened  are  packed  care- 
fully with  a  compound  consisting  of  Z'/i 
per  cent.  Bichromate  potash,  5  per  cent. 
Pruss  potash,  10  per  cent,  common  salt 
thoroughly  pulverized  and  well  mixed. 
Tlie  edges  of  the  lid  should  be  closed  as 
tightly  as  possible  with  fire  clay.  The 
box  should  be  allowed  to  remain  in  the 
furnace  from  eight  to  ten  hours  at  about 
1.600  degrees  Fahr.  Good  results  can- 
iKit  be  obtained  with  a  heat  that  is  not 
uniform.  If  the  heat  is  too  low,  satis- 
factory carbonization  cannot  take  place. 
.\  deep  case  hardening  can  be  obtained 
in  a  short  time  by  rushing  the  heat  until 
the  box  is  heated  thoroughly,  and  then 
drop  to  the  carbonizing  heat.  On  remov- 
ing box  from  the  furnace  quench  the 
.irticles  in  clear,  cold  water  a  salt  brine. 
Ihe  cooling  trough  should  be  of  good 
size,  allowing  water  to  flow  in  at  bot- 
tom of  trough  and  flowing  out  at  top,  so 
as  to  keep  water  cool.  Case  hardening 
material  must  not  only  contain  carbon, 
lait  it  must  be  of  such  quality  that  the 
carbon  will  not  be  released  in  its  gaseous 
form  until  the  metal  is  of  sufliciently 
blyh  beat  to  absorb  it. 


The  First  Diesel  Locomotive. 
The  completion  of  the  first  main  line 
internal  combustion  locomotive  is  re- 
.garded  by  many  as  an  event  of  im- 
portance in  internal  engine  circles.  The 
engine  was  ordered  by  the  Prusso- 
Hessian  State  Railway.  Most  other  in- 
ternal oniiibustion  locomotives  that  have 
been  constructed  have  either  transmitted 
the  power  to  the  wheels  through  gearing 
or  have  used  some  kind  of  automixe  sys- 
tem in  wliich  the  engine  is  used  to  drive 
a  dynaiiM.  which  in  its  turn  works  mo- 
tors on  the  axles.  In  this  case  the  con- 
nectinij  r.uls  of  the  main  engine  act  di- 
rectly on  two  cranks  on  an  intermediate 
cranksliait.  These  work  the  driving 
wheels  liy  outside  connecting  rods,  a  sim- 
ilar arrnii.trcmcnt  to  that  now  generally 
employed  on  many  large  electric  loco- 
motives.        . 

Loose   Babbitt. 

In  fastening  loose  babbitt  in  bearings 
it  is  sometimes  accomplished  by  using 
screw.^;,  Init  care  should  be  taken  that 
the  screws   arc  not  made  of  hard  metal. 

Either  copper  or  brass  rods  threaded 
and  screwed  in  as  tightly  as  possible, 
and  after  cutting  off  the  screw  the  end 
may  be  riveted  into  a  countersunk  hole 
in  the  babbitt.  They  will  remain  tight 
when  the  bearing  warms  up  the  effect 
is   to   aid   in    tightening   the   babbitt. 
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Electro-Pneumatic  Brakes. 

In  past  issues  we  have  commented  upon 
the  electric  transmission  of  the  operator's 
intent  as  applied  to  the  operation  of  an  air 
brake  system,  and  at  the  present  time  it 
is  desired  to  continue  on  from  the  devolp- 
n'cnt  of  the  L.  G.  triple  valve  to  a  state 
of  pneumatic  perfection  of  the  brake  be- 
fore electric  attachments  should  be  con- 
sidered. If  the  reader  first  learns  of  the 
objects  sought  in  the  development  of  the 
universal  valve  for  passenger  cars,  it  will 
be  comparatively  easy  to  then  learn  from 
a  diagrammatic  view,  how  and  why  the 
various  parts  and  their  actions  are  neces- 
sary. 

As  noted  in  connection  with  the  L.  G. 
triple  valve  some  very  necessary  features 
of  type  L  triple  valve  were  improved  upon 
and  the  control  valve  of  P.  C.  equip- 
ment is  a  further  improvement  upon  the 
1  .  G.  valve,  and  makes  possible  the  use 
of  two  brake  cylinders  per  car  with  one 
cr  a  single  operating  valve  and  permits 
of  a  very  wide  difference  between  service 
and  emergency  braking  power. 

The  universal  valve  now  represents  a 
perfection  of  the  pneumatic  features  of 
tl^e  brake  which  can  be  operated  either 
pneumatically  or  electrically,  and  as  pre- 
viously stated  electric  operation  cannot 
become  a  necessity  until  pneumatic  ef- 
ficiency reaches  the  highest  possible  state. 

Electric  transmission  first  became  a 
necessity  on  the  Interborough  subways  in 
New  York  City  when  an  increase  of  speed 
ivom  40  to  60  miles  per  hour  was  con- 
templated. Mr.  Turner,  however,  in 
analyzing  the  situation  pointed  out  the  fact 
that  more  time  was  being  consumed  be- 
tween the  point  of  shutting  off  current 
and  tlic  point  of  stop  than  could  be  gained 
by  an  increase  in  speed,  provided  the 
train  could  be  stopped  from  a  40  mile 
per  hour  speed  in  350  feet  instead  of  the 
i'vcrage  of  650  feet  tliat  was  tlicn  neces- 
sary, in  which  to  mrd;e  the  stop. 

Stopping  a  10-car  train  filled  with  pas- 
sengers and  without  discomfort  to  them 
from  a  speed  of  40  miles  per  hour  in 
3.S0  feet,  or  in  cases  of  emergency,  in  275 
feet  distance,  is  beyond  the  capacity  of 
any  pneumatically  operated  brake,  because 
it  necessitates  tlic  most  efficient  pneumatic 
brake  and  an  instantaneous  ap|ilication  of 
every  brake  in  the  train,  and  tlie  latter  is 
made  possible  only  through  llie  use  of 
electric  current. 

The  Westingliousc  universal  common 
standard  brake  equipment  as  api}Iied  to 
sleam  road  passenger  trains  is  distinctly 
the  result  of  and  made  ncccss.iry  l)y  pres- 


ent day  steam  rii;id  conditions  and  re- 
quirements. The  more  important  factors 
winch  have  combined  to  demand  a  brake 
of  greater  efficiency  are: 

1.  Very  heavy  cars  and  long  trains 
which  increase  the  energy  to  be  dis- 
sipated in  bringing  the  train  to  a  stop. 

2.  High  schedule  speeds  which,  in  con- 
nection with  heavy  cars,  emphasize  the 
necessity  of  very  high  emergency  braking 
power  and  the  importance  of  securing 
D.-'.ximum  braking  power  immediately. 

3.  The  gradual  but  continued  introduc- 
tion of  factors  wliich  tend  to  reduce  brake 
efticieney,  such  as  heavier  foundation 
brake  rigging,  excessive  fake  travel, 
sironger  release  springs,  greater  leakage 
from  larger  cylinders  and  longer  trains, 
and  a  reduced  mean  coefficient  of  friction 
liftween  the  brake  shoe  and  the  wheel  as 
affected  by  speed,  time  of  stop,  and  brake 
shoe  pressure  per  square  inch,  all  demand- 
ing an  improved  passenger  brake  which 
will,  so  far  as  possible,  reduce  or  compen- 
sate for  these  losses. 

In  brief,  the  rapid  development  in  re- 
cent years  in  weights  of  cars,  speeds, 
traffic,  equipment  and  requirements  has 
imposed  conditions  which  the  type  of 
brake  which  was  adequate  for  past  con- 
(iitions  has  been  unable  to  meet  in  a  man- 
ner satisfactory  to  railroad  oflScials. 

Briefly  stated,  the  requirements  recog- 
ri/ed  as  essential  in  a  satisfactory  brake 
i'>r  this  modern  service  are  as  follows: 

1.  .\utomatic  in  action. 

2.  Certainty  and  uniformity  of  service 
"pi  ration. 

3  Maximiun  predetermined  and  fixed 
111  xibility  for  service  operation. 

4.  Maximum  sensitiveness  to  release, 
c  risistent  with  stability,  combined  with 
minimum  scusilifeticss  to  the  inevitable 
lliictuations  of  brake  pipe  pressure,  tend- 
int;  to  cause  undesired  liglit  service  ap- 
l.lications,  brakes  crcei)ing  on,  etc. 

5.  Ilrake  aiqiMi-.-ition  instantaneous 
ibrouHliout  train. 

6.  Maxinnmi  pmiection  against  com- 
I-iete  loss  of  tile  brake  due  to  faiUire  of 
any  part  of  the  system. 

7.  Quick  recharge  and  conseipient  ready 
response  of  the  Ijr.akes  to  any  brake  pipe 
reduction  made  at  any  time. 

8.  Graduated  release. 

9.  Predetermined  and  ma.ximum  prac- 
t'cable  difference  between  service  and 
emergency  braking  power. 

10.  bull  emergency  pressure  oljtainable 
;i|  any  time  after  a  service  application. 

11.  I'ull  emergency  pressure  .applied 
,-ititom;itii-ally       when       a       i)redetcrmined 


brake  pipe  reduction  is  made  after  equal- 
ization. 

12.  Full  emergency  pressure  applied 
automatically  in  case  the  brake  pipe  pres- 
sure is  depleted  below  a  predetermined 
danger  point  due  to  leakage,  or  any  other 
c.-use. 

13.  Emergency  brake  cylinder  pressure 
maintained  without  blow  down  through- 
out stop. 

14.  Emergency  braking  power  approxi- 
mately 100  per  cent,  greater  than  the 
maximum  obtainable  in  service  applica- 
tions. 

15.  Maxinrum  brake  cylinder  pressure 
obtained  in  the  shortest  possible  time  on 
the  train  as  a  whole  as  well  as  on  in- 
dividual cars. 

In  the  development  of  a  brake  to  sat- 
isfy the  above  requirements,  it  became 
evident  at  once  that  the  fundamental  func- 
tions of  the  ordinary  quick  action  auto- 
matic air  brake  would  have  to  be  supple- 
mented l>y  a  number  of  novel  functions, 
some  of  which  could  be  secured  to  the 
necessary  degree  only  by  the  addition  of 
an  electric  control  to  the  pneumatic  por- 
tion of  the  brake  apparatus.  These  con- 
siderations led  to  the  development  of  the 
equipment  known  as  the  VVestinghouse 
universal  common  standard  electro-pneu- 
matic brake  equipment  for  steam  road  serv- 
ice, employing  wdiat  is  known  as  the  type 
U  universal  valve  in  the  place  of  a  triple 
valve  and  consisting  of  a  combination  of 
the  most  improved  form  of  pneumatic 
brake  with  electric  control  of  both  serv- 
ice and  emergency  operations. 

Railroad  men  have  noted  the  increased 
capacity  of  the  subways  due  to  the  use 
of  the  electro-pneumatic  brake,  and  as  a 
result  the  Pennsylvania  Railroad  has 
equipped  several  hundred  cars  with  the 
type  U  universal  valve  wdiich  operates 
p:"ictically  the  same  pneumatically  or  elec- 
trically. 

Obviously  any  railroad  cqtnpment  must 
operate  in  jierfect  harmony  with  any  or 
all  previous  types  of  air  brakes,  there- 
fore a  reduction  of  pressure  must  cause 
it  to  apply  .-nid  a  restoration  of  pressure 
to  effect  a  release. 

It  will  lie  understood  tliat  the  electric 
portions  adds  no  braking  power  beyond 
that  obtained  through  instantaneous  ac- 
tion, but  by  its  use  the  application  of 
every  brake,  either  in  service  or  emer- 
gency, starts  witli  the  instant  the  brake 
valve  handle  is  moved  to  the  proper  po- 
sition and  the  opening  of  each  brake 
cylinder  exhaust  port  for  releasing  occurs 
;t   the   same   instant   or   can   be   instantly 
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opened  or  closed  at  will  by  movements 
of  the  brake  valve  handle  which  thus  pro- 
vides a  perfect  graduation  of  release. 

Both  features  are  operatively  inter- 
locked, the  movements  of  the  brake  valve 
handle  being  the  same  for  electric  and 
pneumatic  operation.  When  operated  elec- 
trically the  application  occurs  from  brake 
pipe  reductions  at  each  universal  valve 
before  the  brake  valve  can  reduce  brake 
pipe  pressure,  consequently  any  failure  of 
the  electric  portion  could  not  affect  the 
pneumatic  portion,  which  provides  the 
necessary  factor  of  safety. 


to  both  service  and  emergency  features, 
or  to  service  alone  or  to  emergency  only. 
Applied  to  emergency  it  means  an  in- 
creased factor  of  safety;  to  service, 
smoothness  of  stop  and  a  reduction  in 
time  required  to  make  stops,  and  applied 
to  both  the  instantaneous  and  simulta- 
neous response  and  uniform  application 
reduces  the  human  equation  relating  to 
manipulation  to  a  minimum. 

It  is  generally  understood  by  air  brake 
men  that  before  electric  operation  should 
v.".  considered,  the  pneumatic  brake  should 
be  designed  to  permit  the  greatest  possible 


nierely  to  associate  electric  control  with 
the  improvements  of  pneumatic  features. 

In  the  design  of  this  valve  it  was  de- 
sired to  eliminate,  so  far  as  possible,  all 
of  the  undesirable  features  of  all  former 
equipments  and  improve  the  desired  to 
the  highest  possible  degree.  All  disorders 
of  triple  valves  and  locomotive  equipment 
were  carefully  considered  and  that  which 
has  been  accomplished  will  be  of  interest 
to  every  air  brake  man. 

P'irst  the  undesired  quick  action  with 
its  42  contributing  causes  so  frequently 
working  in  odd   combinations   is   entirely 
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In  release  position,  main  reservoir 
pressure  from  the  locomotive  returns  the 
movable  portions  of  the  universal  valves 
to  release  position,  while  the  electric  por- 
tion prevents  the  exhaust  of  brake  cylinder 
pressure  until  running  position  of  the 
brake  valve  is  used.  In  holding  position 
of  the  brake  valve  the  escape  of  brake 
cylinder  pressure  is  also  prevented,  and 
when  running  position  is  reached  a  drop 
in  pressure  from  all  cylinders  occurs  in- 
stantly. 

Klectric  operation   can   thus  be  applied 


difference  in  time  between  the  attainment 
of  full  cylinder  pressures  in  service  and 
emergency.  Assumed  that  rate  of  service 
application  is  high  as  practicable  and  the 
difference  in  force  should  be  at  least  100 
per  cent.,  or  double  braking  power  for 
emergencies,  also  that  emergency  appli- 
cation be  more  quickly  obtained,  more 
powerful  and  obtainable  at  any  time. 

While  electric  transmission  has  been 
added  to  triple  and  control  valves,  it  is 
desired  to  deal  only  with  the  development 
of  the  universal  valve.    The  digression  is 


eliniinaicd  so  far  as  service  operation  is 
concerned  in  that  service,  and  emergency 
features  are  entirely  separated,  the  ser\- 
irc  or  equalizing  and  the  emergency  por- 
tions being  on  opposite  sides  of  a  bracket. 
While  there  is  a  very  remote  possibility 
of  quick  action  during  service  operation 
it  cannot  occur  through  any  neglect  of 
the  locomotive  equipment  or  of  the  serv- 
ice parts  of  the  universal  valve. 

The  "creeping  on"  of  brakes  due  to 
leakage  or  slipl't  overcharges  from  de- 
fective feed   valves  is  also  eliminated  by 
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ihe  construction  of  the  equalizing  portion 
which  is  extremely  sen.sitive  to  movement 
at  the  predetermined  time  or  toward  re- 
lease position  when  desired,  but  will  not 
apply  with  less  tlian  a  definite  reduction 
cf  brake  pipe  pressure. 

The  trouble  caused  by  brakes  sticking, 
due  to  the  slow  rise  in  brake  pipe  pres- 
sure on  long  trains  is  overcome  by  the 
i.niversal  valve  as  the  auxiliary  reservoir 
is   rechar.m'd   from   the   emergency   reser- 


EQUALIZING  PORTION 


operator.  With  former  equipments  consid- 
erable time  elapses  between  the  time  of 
application  of  all  brakes  in  a  train,  and 
tlie  time  that  must  elapse  between  release 
and  recharge  for  another  application  is 
usually  reckoned  in  minutes  in  which  air 
pump  and  main  reservoir  capacity  are 
prominent  factors,  hence  the  triple  valve 
equipments  may  be  said  to  be  rigid  or 
hard  to  handle,  while  the  universal  valve 
provides  the  maximum  degree  of  flexibil- 
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voir  and  the  service  reservoir  is  cut  off 
from  both  reservoirs  until  brake  pipe- 
pressure  is  raised  to  nearly  the  maxi- 
mum carried.  The  maximum  sensi- 
tiveness to  release  is  further  augmented 
by  an  automatic  bleeding  or  venting  of 
auxiliary  reservoir  pressure,  thus  it  is 
only  necessary  to  supply  the  actual  brake 
pipe  volume  during  release  and  with  this 
increase  the  brake  bleeds  itself  off  and 
recharge  occurs  after  the  release  is  ef- 
fected. 

This  feature  will  be  appreciated  by 
those  who  have  been  operating  or  caring 
for  the  double  P.  M.  and  double  L.  N. 
equipments  where  in  nearly  all  cases  the 
vokmie  of  compressed  air  required  to  re- 
lease brakes  is  so  great  that  stuck  brakes 
are  a  rule  ratlier  than  an  exception. 

Those  troubles  are  not  merely  due  tn 
defective  mechanism,  but  witli  the  doulile 
L  N.  brake  the  first  two  cars  of  four 
auxiliary  and  four  supplementary  reser- 
voirs can  absorb  brake  pipe  pressure  as 
fast  as  the  feed  valve  can  deliver  it.  or 
as  fast  f'lr  the  time  being  as  an  ll-inc!i 
compressor  can  supply  it,  hence  brakes 
sticking  on  nar  cars  is  but  a  natural  con- 
sequence. 

The  graduated  release  and  quick  re- 
charge feature  of  the  universal  valve,  ac- 
complished by  the  use  of  emergency  res- 
ervoir pressure,  not  only  adds  \'>  the  flex- 
ible control  of  the  brakes,  but  insures  a 
factor  of  safety  as  the  inherent  operation 
is  such  that  the  brakes  must  either  be 
applied  or  the  system  must  be  recharging 
for  another  application. 

By  flexible  control  it  is  meant  that  the 
brake  is  promptly  bent  to  the  will  of  the 


ity  in  that  any  number  of  cars  are  oper- 
ated as  a  single  car  and  locomotive,  and 
require  but  a  minimum  amount  of  skill 
ai.d  judgment  upon  the  part  of  the  engi- 
neer. 

During  release  and  recharge  the  air  de- 
livered to  the  brake  pipe  is  all  effective  in 
raising  its  pressure  and  the  auxiliary  must 
charge  from  the  emergency  reservoir  at 
the  same  rate. 


obtained  at  any  time,  regardless  of  pre- 
vious service  applications,  as  service  and 
emergency  features  are  separated,  emer- 
gency applications  can  only  be  caused  by 
a  sudden  drop  of  6  or  8  pounds  per  sec- 
ond in  brake  pipe  pressure  which  must 
necessarily  be  done  with  emergency  posi- 
tion of  the  brake  valve,  an  open  con- 
ductor's valve,  a  ruptured  brake  pipe  or 
a  lowering  of  pressure  below  the  tension 
of  a  protection  valve  spring. 

Transmission  of  quick  action  is  accom- 
plished by  each  universal  valve  venting 
brake  pipe  pressure  to  the  atmosphere, 
and  while  service  cylinder  pressures  are 
hmited  by  safety  valves,  full  emergency 
pressures  are  held  to  the  stop.  With  two 
cvlinder  equipments  (one  for  service  and 
both  for  emergency)  a  safety  valve  is  un- 
necessary, as  braking  power  is  then  based 
on  an  86-pound  cylinder  pressure. 

With  a  single  cylinder  equipment  the 
desired  emergency  action  is  obtained 
through  the  combined  action  of  an  emer- 
gency piston  and  slide  valve,  a  high  pres- 
sure valve,  a  cut  off  valve  and  an  inter- 
cepting valve. 

The  universal  valve  shown  has  three 
distinct  portions,  equalizing  or  service, 
emergency  and  electric  mounted  on  an 
angle  bracket  with  suitable  faces  for  at- 
tachment. 

The  different  portions  are  named  in  the 
illustrations,  the  equalizing  portion  which 
performs  the  work  of  a  plain  triple  valve 
is  directly  affected  by  the  reductions  and 
restoration  of  brake  pipe  pressure,  and 
it  controls  directly  and  indirectly  with 
other  parts  of  the  universal  valve,  the 
charging  of  the  reservoirs,  the  application 


.\nntlur  imporcuit  feature  is  automatic 
emergency  upon  a  depletion  of  brake  pipe 
pressure.  Should  the  brake  be  applied  and 
the  handle  forgotten  in  lap  position,  leak- 
age might  eventually  reduce  brake  pipe 
pressure  to  a  predetermined  point,  where- 
upon an  emergency  application  will  auto- 
matically occur,  which  makes  the  brake 
almost  absolutely  self  operating. 

Full   emergency   braking   power   can   be 
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cf  the  brake  and  tlic  release  of  the  brake. 
The  service  and  auxiliary  reservoir 
combined  form  the  reservoir  volume  for 
the  brake  cylinder  in  service  applications, 
and  the  emergency  reservoir  provides  for 
graduated  release,  high  pressure  emer- 
gency and  recharge  of  the  auxiliary. 

It  should  first  be  stated  that  during 
the  transition  period,  while  these  universal 
valves  are  used  among  triple  valves  that 
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have  no  graduated  release  features,  it  may 
be  desirable  to  use  the  universal  valve  in 
direct  release  which  is  accomplished  by 
turning  the  graduated  release  cap  which 
forms  a  cylinder  cover  at  the  end  of  tlio 
release  piston. 

The  proper  position  of  the  cap  can  be 
determined  by  noting  the  words  formed  by 
the  turning  of  the  cap— the  wording  will 
be  "direct  release"  or  "graduated  release" 
as  desired. 

In  direct  release,  the  auxiliary  reservoir 
is  charged  from  the  brake  pipe  during 
a  release  of  the  brake,  but  the  service 
and  emergency  reservoir  are  cut  off  until 
almost  maximum  brake  pipe  pressure  is 
accumulated. 

The  emergency  reservoir  has  no  part 
in  service  applications,  and  during  this 
same  transition  period  it  may  be  consid- 
ered inadvisable  to  use  the  maximum 
high-pressure  emergency  on  universal 
equipments  when  others  cars  in  the  train 


this  valve  a  large  diagrammatic  view  of 
the  portions  will  be  shown  and  the  flow 
of  air  during  the  different  operations  ex- 
plained in  next  month's  issue. 

As  an  interesting  comparison  of  the 
outward  appearances  of  the  universal 
valve  and  the  triple  valve,  we  also  have 
a  photographic  view  of  the  L.  G.  triple 
valve. 


Air  Brake  Instruction. 

\\  hat  constitutes  practical  air  brake 
instruction  and  how  and  where  it 
should  be  given,  is  a  subject  that  has 
been  discussed  on  the  floor  of  the  Air 
Brake  Conventions  for  several  years, 
and  the  merits  of  oral  instructions 
versus  practical  demonstration  have 
been  discussed  by  the  Traveling  En- 
gineers ;  and  of  course  difference  of 
opinion  are  sure  to  follow  any  discus- 
sion  upon   any   subject. 
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have  a  very  narrow  margin  between  full 
service  and  emergency  pressures,  and  in 
this  event  a  small  emergency  reservoir  is 
added  and  a  check  valve  is  placed  in  the 
pipe  leading  to  the  large  emergency 
reservoir. 

Thus  in  direct  release  the  brake  cylin- 
der pressure  exhausts  straight  away  as 
with  the  ordinary  triple  valve,  but  in 
graduated  release  position  the  brake  cyl- 
inder pressure  can  be  partially  exhausted 
and  retained  at  will,  and  the  emergency 
reservoir  charges  the  auxiliary  reservoir 
up  to  within  a  few  pounds  of  maximum 
pressure  with  the  service  reservoir  also 
cut  off  until  all  brakes  have  been  released ; 
hence  only  the  brake  pipe  absorbs  main 
reservoir  pressure  during  release. 

This  universal  valve  may  be  employed 
for  any  weight  or  class  of  car  having  a 
single  cylinder,  only  the  size  of  brake 
cylinders,  service  and  emergency  reser- 
voirs vary  with  the  different  schedules. 

As  available  space  will  not  permit  of  a 
complete  description  of  the  operation   of 


The  usual  methods  employed  in  in- 
structing railroad  men  in  the  operation 
of  the  air  brake,  that  is,  giving  the  in- 
struction in  the  class  room  form,  in 
the  instruction  car,  does  not  meet  with 
the  approval  of  some  of  the  Traveling 
Engineers,  who  seem  to  think  that  the 
instructions  should  be  given  in  the  en- 
gine cab,  with  the  instructor  handling 
the  brake  valve. 

The  way  we  see  it,  the  original  West- 
ing house  style  of  instruction  has  not 
as  yet  been  improved  upon  to  any  ap- 
preciable extent,  and  under  modern 
operating  conditions  the  writer  has 
found  that  the  cab  of  an  engine  in 
service  is  a  very  poor  place  to  talk  air 
brakes  or  show  how '  a  train  can  be 
parted  by  incorrect  manipulation  of  the 
brake  valve.  On  the  other  hand,  a 
class  can  be  formed  in  the  instruction 
car  and  they  can  be  taught  first,  how 
the  air  is  compressed  and  how  it  flows 
through  the  equipments,  the  duties  of 
the  various  valves  and  in  a  general  way 


how  they  are  operated.  Then  the 
fundamental  principles  must  be  taught 
before  any  man  can  grasp  the  reasons 
for  the  various  operations  in  brake 
valve  manipulation  and  train  handling. 

The  man  must  be  taught  what  brak- 
ing power  is  based  upon,  and  the  almost 
innumerable  conditions  under  which  it 
is  a  variable  quantity,  and  he  should 
become  familiar  with  the  term  percent- 
age of  braking  power,  as  it  is  generally 
expressed  in  air  brake  practice,  .\fter 
he  learns  to  distinguish  the  actual  dif- 
ferences between  volume  and  pressure, 
the  nominal  percentage  of  braking 
power  and  the  actual  retarding  effect 
under  a  variety  of  train  brake  condi- 
tions, he  will  be  in  a  better  position  to 
understand  the  reasons  for  different 
brake  valve  operations. 

The  class  must  be  taught  that  the 
chief  consideration  in  handling  the 
brake  valve  is  the  time  element,  and 
with  various  lengths  of  trains,  must 
know  approximately  the  time  that 
should  elapse  between  the  movement  of 
the  brake  valve  to  release  position  and 
the  opening  of  the  engine  throttle,  or 
the  return  to  release  position  after  an 
application  and  the  return  to  running 
from  release  position.  Also  the  time 
that  will  elapse  between  the  applica- 
tion of  the  first  and  last  brake  in  the 
train  and  the  time  between  the  release 
of  the  first  and  last  brake.  The  tin 
required  to  accomplish  a  release  and 
recharge  under  various  conditions  as  to 
previous  amount  of  brake  pipe  reduc- 
tions or  leakage  and  the  calculation  of 
the  effect  of  various  main  reservoir 
volumes  and  air  pump  capacities  as  af- 
fecting the  required  time.  To  be  able 
to  intelligently  manipulate  a  brake 
valve  under  modern  operating  condi- 
tions, the  class  must  know  the  differ- 
ence in  pressure  that  exists  between  the 
two  ends  of  a  long  brake  pipe  after 
various  operations,  how  to  take  advan- 
tage of  tliose  differences  or  neutralize 
so  far  as  possible  their  undesirable  ef- 
fects, and  above  or  beyond  any  doubt, 
must  know  how  to  intelligently  estimate 
the  time  required  to  charge  the  auxil- 
iary reservoirs,  from  which  braking 
power  is  obtained,  and  under  the 
various  coiuiitions  that  are  met  with 
from  linu-  to  time. 

We  call  imagine  of  no  more  appro- 
priate place  to  learn  those  essential 
factora  tluui  in  the  instruction  room 
or  car ;  for  in  order  to  make  the  prac- 
tical demonstrations,  that  are  so  ap- 
parently desired  by  some  of  the  Road 
Forcnieii.  the  class  must  see  or  be 
shown,  and  we  know  of  no  better  way 
than  to  point  to  the  positions  of  the 
hands  of  the  au.\iliary  reservoir  gages 
and  tlu-  brake  pipe  gages  located  at 
the  varices  points  about  tlie  train  brake 
equipme:  ts  in  the  instruction  car.  The 
effects  01  various  brake  pipe  reductions 
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is  shown  by  the  brake  cylinder  gages. 
in  fact,  tlie  entire  train  brake  operation 
is  brought  into  compact  form  in  tlu- 
single  car,  and  just  how  this  matter 
could  be  clearly  demonstrated  to  a  man 
in  an  engine  cab  is  not  altogether  clear 
to  us.  If  the  student  is  to  become 
prolicient  in  manipulation  from  the 
formation  derived  from  the  actual  han- 
dling of  the  brake  valve  alone,  the  in- 
structor would  likely  be  compelled  to 
make  several  hundred  trips  with  him 
until  all  the  possible  make-up  of  trains 
both  in  freight  and  passenger  service 
liave  been  handled. 

In  the  instruction  car  we  have  the 
various  lengths  of  train,  various  lengths 
of  piston  travel  at  a  moment's  notice 
with  any  amount  of  leakage  that  is  de- 
sirable to  show  the  effects  of;  in  fact,  we 
cannot  see  anything  to  the  argument  save 
that  being  compelled  to  handle  a  train 
out  on  the  line  of  road  would  tend  to 
prevent  the  occasional  selection  of  a  shop 
man  for  the  position  of  instructor. 

Outside  of  knowing  the  road,  a  man 
must  have  two  qualifications  to  l>e  ;i 
successful  air  brake  operator.  They  are 
experience  and  judgment  and  they  can- 
not be  taught,  therefore  the  up-to-date 
instructor  no  longer  specifies  the 
amount  of  reduction  that  should  be 
made  with  the  various  make-up  and 
condition  of  trains,  he  outlines  the  con- 
tributing factors,  demonstrates  the 
\ariety  of  conditions  that  enter  the  op- 
eration, states  the  desired  results  and 
leaves  the  final  conclusions  to  be  the 
result  of  tlic  same  experience  and  good 
judgment. 

In  instruction  car  work  it  is  prar 
tically  impossible  to  get  the  student  of 
the  air  brake  to  commence  his  course 
at  the  beginning  instead  of  at  the 
middle,  the  first  thing  he  wishes  lo 
learn  is  the  defects  of  the  brake  and 
how  to  locate  them  by  test,  and  at  the 
present  day  we  can  imagine  of  nothing 
of  less  consequence  than  an  inability 
to  correctly  report  work  to  be  done. 
If  he  will  first  learn  the  constructioTi 
and  tlie  operation  of  the  valves  he  will 
not  have  much  difficulty  in  learning  t.i 
locate  the  defects  when  he  comes  in 
contact  with  them. 

There  is  no  objection  to  a  man  learn- 
ing all  about  the  brake  he  wislus  to, 
but  some  of  it  may  be  inclined  to  be 
ornanKiital  rather  than  useful,  and 
with  tlie  variety  of  freight  car.  pas- 
senger car  and  locomotive  equipments 
that  are  in  use  today,  it  is  oi  a  deci(le<l 
advantage  to  first  be  concerned  with 
the  useful  and  practical  end  of  the 
business,  whicli  consists  chiefiy  of 
learning  to  handle  the  brakes,  how  to 
arrange  to  bring  the  train  to  tlie  termi- 
nal in  cases  of  emergency  or  the  failure' 
of  any  part,  especially  in  cases  of 
broken  air  pipes  on   the  locomotive  or 


the  failure  of  any  of  the  valves  of  the 
locomotive  brake. 

Locating  defects  and  disorders  of  the 
system  has  ben  greatly  simplified  for 
the  engineer  in  that  the  round  houses 
and  repair  shops  employ  the  best  air 
brake  talent  that  can  be  secured  for  the 
work,  hundreds  of  them  make  a  con- 
stant study  of  the  air  brake,  many  con- 
tribute to  technical  publications,  and 
hundreds  of  others  make  improvements 
upon  standard  valve  mechanism  and 
air  brake  practices,  so  that  if  the  man 
reporting  the  defect  has  any  doubt  as 
to  the  actual  cause  of  the  disorder  he 
need  only  state  briefly,  in  a  general 
way,  how  the  brake  acted,  and  the 
chances  are  that  the  proper  repairs  will 
be  made  before  the  engine  i--^  again 
ready  to  leave. 

As  to  the  class  of  service  from  which 
the  air  brake  instructor  should  be  selected, 
we  r-ice  with  the  remarks  of  Mr.  H.  A. 
Wahlert  on  this  subject  during  a  dis- 
cussion at  one  of  the  air  brake  conven- 
tions, who  said  in  part :  "For  an  air 
brake  instructor  we  want  an  air  brake 
man  regardless  as  to  where  he  comes 
from  or  who  his  ancestors  were ;  the 
greatest  air  brake  instructor  I  ever  knew 
was  a   sheep   ranchman." 


Effect  of   High   Pressures. 

Curious  and  unluoked  for  manifestations 
have  of  late  been  observed  from  the  ap- 
plication of  very  high  pressure.  It  used 
to  be  considered  that  heat  was  the  only 
medium  which  would  separate  compound 
substances  into  their  simple  elements, 
but  it  has  now  been  found  that  pres- 
sure is  equally  effective  and  more  con- 
venient in  some  respects.  Salts  decom- 
pose spontaneously  into  their  component 
acid  and  metals,  water  yields  its  elemen- 
tary gases,  and  heat  consolidates  into 
coal. 

The  apiilicatiuii  of  very  high  pressures 
seems  tn  be  producing  a  positive  revolu- 
tion in  the  chemical  industry.  I  hily  a 
short  time  ago,  the  report  circulated  that 
llabcr  had  succeeded  in  causing  eleiren- 
tary  nitrogen  and  hydrogen  to  react  at  a 
pressure  of  300  atmospheres  (4,410 
])oiinds)  and  at  temperatures  varying  be- 
tween f)00  and  1,080  degrees.  Tab. 
A  remarkable  reaction  belonging  to  this 
category  was  likewise  discovered  by 
I]iaticw,  who  succeeded  in  precipitating 
metals  froin  their  sale  solutions  b--  hydra- 
tion under  high  pressure.  Thus,  start- 
ing with  cupric  sulfate,  he  obtained  finely 
distrilnited  copper  and  sulfuric  acid. 
There  is  anotlicr  interesting  reaction  in 
the  decomposition  of  water  under  high 
pressure  and  at  high  temperatures  in  the 
Iirescnce  of  a  metal,  as,  for  instance,  iron, 
which  binds  the  oxygen  separated.  At  the 
same  time,  hydrogen  of  very  high  purity 
is  yielded.  This  new  method  of  producing 
pure   hydrogen    is   of   especial   interest   at 


the  present  time,  since  this  gas  is  used 
for  many  technical  purposes  in  various 
departments.  Among  the  various  modes 
of  production  that  have  been  announced 
of  late,  the  new  method  is  probably  the 
cheapest.  The  production  of  artificial 
coal  under  high  pressure  is  also  one  of 
the  recent  inventions.  Cellulose  or  peat  is 
heated  up  with  water  to  612  degrees  Fahr., 
under  a  pressure  of  more  than  100  at- 
mospheres (1,470  pounds)  in  apparatus 
especially  constructed  for  the  purpose, 
the  resultant  being  a  product  identical 
with  mineral  coal,  both  from  a  physical 
and  a  chemical  point  of  view.  At  558  de- 
grees, Fahr.,  the  process  requires  80 
hours,  at  612  degrees,  Fahr.,  only  8  hours 
are  necessary  for  the  transformation. 


New   Haven's   New  Time   Table. 

The  principle  of  "safety  first"  is 
emphasized  in  the  new  time  table  of  the 
New  York,  New  Haven  &  Hartford 
Railroad  which  went  into  effect  on  Sun- 
day, October  5.  This  new  timetable 
represents  the  most  extensive  revision 
of  train  schedules  that  has  ever  before 
been  attempted  at  one  time.  It  has 
been  made  primarily  with  the  view  of 
promoting  safety  in  the  operation  of 
all  trains.  While  the  changes  in  many 
train  schedules  will  have  the  effect  of 
lengthening  the  running  time  of  trains 
the  management  believes  that  this  will 
be  in  conformance  with  the  wishes  of 
the  public  in  this  respect  and  that  it 
will  meet  with  approval. 

Of  the  two  thousand  trains  which 
the  New  Haven  Road  operates  each 
weekday  the  changes  will  affect  ap- 
proximately two-thirds.  Those  chiefly 
aft'ected  are  the  through  trains  and  the 
long  distance  local  trains.  Very  few 
changes  have  had  to  be  made  in  the 
case  of  commuters  or  suburban  trains  at 
New  Y'ork  and  Boston,  as  these  trains 
have  been  on  a  standard  schedule  for 
some  time.  The  time  of  the  limited 
trains  between  New  Y^ork  and  Boston 
has  been  lengthened  ten  minutes  so 
that  they  will  now  take  five  hours  and 
ten  minutes  to  cover  the  distance  be- 
tween the  two  cities.  The  average 
speed  of  tliese  trains  under  the  new 
schedule  will  be  47.8  miles  per  hour 
excluding  stops.  While  this  is  a  slight 
reduction  over  their  former  speed  these 
trains  will  still  be  surpassed  in  speed 
only  by  two  other  limited  trains  op- 
erated  in    the    Fast. 


Grease  Stains  on  Steel. 

Grease  and  stains  can  be  removed  from 
steel  with  a  mixture  of  unslaked  lime  and 
chalk  powder,  by  rulibing  it  on  the  steel 
with  a  dry  cloth.  The  best  proportion 
for  the  mixture,  which  is  easily  prepared, 
is  1  part  of  lime  to  1  part  of  chalk  powder. 
The  powder  should  be  used  dry.  It  can 
be  kept  in  cans  for  future  use  and  can 
be  used  over  and  over  again. 
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Erie    Six-Cylinder   Mallet    Locomotive. 

The  annexed  engraving  illustrates  the 
latest  development  of  the  locomotive  de- 
signed for  hill  climbing  by  Mr.  William 
Schlafge,  mechanical  superintendent,  and 
under  construction  by  tlie  Baldwin  Loco- 
motive Works  of  Pliiladclpliia.  The  en- 
gine and  tender  will  weight  800,000  pounds 
and  will  develop  tractive  power  of  160,000 
pounds.  The  weight  in  working  order 
will  be  30,000  pounds  on  truck,  480,000 
pounds  on  one  set  of  driving  wheels  and 
260,000  pounds  on  the  other  set,  while  the 
trailer  will  carry  50.000  pounds. 

The  engine  has  three  sets  of  cylinders, 
one  high  pressure  set  being  36  inch  diam- 
eter by  32  inch  stroke,  the  two  sets  of 
low  pressure  cylinders  being  of  similar 
dimensions.  Two  sets  of  low-pressure 
cylinders  are  used  where  one  large  set  is 
usually  employed.  The  diameter  of  the 
driving  wheels  is  63  inches,  with  11  .x 
13    1/16   journals. 

The  firebox  is  of  the  radial  stay  type, 
162  inches  long  and  108  inches  wide. 
There  are  318  flues  2J4  inches  in  diameter 


a  fraction  of  a  wave  lengtli  of  light" 
"How  much  would  that  cost?"  "About 
forty  thousand  dollars."  It  turned  out 
that  the  customer  wanted  the  straight 
edge  for  a  scraper,  and  that  an  error  of 
one-sixty-fourth  of  an  inch  would  not 
bother  him. 


Discovery   of   Phosphorus. 

The  great  mountains  of  the  American 
Continent  probably  contain  unmined 
treasures  that  will  prove  of  great  value 
to  the  people  when  they  are  brought  to 
l>ractical  use.  Great  areas  of  land  are  suf- 
fering for  want  of  phosphorus  or  other 
stimulating  substances  which  are  present 
in  all  fertile  soils.  Hitherto  the  moun- 
tains have  been  searched  principally  for 
precious  metals,  but  miners  are  now  be- 
ginning to  search  for  substances  which 
may  in  the  end  prove  more  valuable  than 
gold  and  silver. 

A  recent  report  of  the  Geological  Sur- 
vey shows  that  in  the  Northwest  country 
of  Idaho,  Wyoming  and  Utah  the  United 


This  mechanism  is  driven  by  a  heat 
engine.  The  food  you  eat  has  a  heat 
value  just  the  same  as  coal.  Its  com- 
bustion keeps  the  heat  of  the  body  day 
and  night  at  about  98?^  degrees.  Tem- 
peratures in  the  neighborhood  of i  100  de- 
grees put  something  of  a  strain'  on  the 
mechanism  regulating  the  heat  of  the 
body,  for  then  the  body  must  be  cooled 
below  the  temperature  of  the  surround- 
ing air.  This  is  done  by  the  sweating 
process.  Evaporation  keeps  the  tempera- 
ture down. 

It  can  be  worked  out  as  a  problem  in 
physics  that  the  food  eaten  in  a  day  by  a 
workman  with  an  average  appetite  would 
produce  enough  heat  to  evaporate  about 
six  quarts  of  water  at  the  temperature 
of  the  body.  An  English  medical  officer 
stationed  in  India,  where  the  temperature 
for  months  at  a  time  does  not  fall  below 
100,  reports  that  a  daily  consumption  of 
about  six  quarts  of  water  was  required 
for  a  person  taking  a  considerable  amount 
of  exercise. 

It  is  necesssary  to  drink  plenty  of  water 
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and  24  feet  long,  53  flues  Sj4  inches  in 
diameter  and  24  feet  long.  The  heating 
surface  provided  is  310  square  feet  in 
the  firebox,  4,480  square  feet  in  the 
2j4-inch  tubes  and  1,825  square  feet  in  the 
5K-'nch  flues,  combustion  chamber  45 
square  feet,  brick  arch  tubes  40  square 
feet,  total,  6.700  square  feet.  The  grate 
area  120  x  108  inches  is  41  square  feet. 
The  superheater  has  1,530  square  feet. 
Ratio  of  grate  to  heating  surface  1  to  163. 
The  Baker  valve  motion  is  used; 
the  Schmidt  superheater  and  the  Street 
mechanical  stoker  will  be  applied.  A 
water  bottom  tank  is  employed  with  a 
capacity  of  10,000  gallons  and  16  tons  of 
fuel.     Weight  loaded,  310.000  pounds. 


True  Straightness  Impossible. 
One  of  the  most  difficult  problems  in 
practical  mechanics  is  to  make  a  straight 
edge.  How  difficult  it  is  may  be  judged 
from  an  incident  that  occurred  in  the  shop 
of  a  celebrated  American  astronomical  in- 
strument maker.  A  patron  asked  what 
would  be  the  price  of  "a  perfect  straight 
edge  of  glass  36  inches  long."  "It  can- 
not be  made  perfect."  said  the  instrument 
maker ;  "but  it  could  probably  be  made 
with  a  limit  of  error  amounting  to  only 


States  possesses  probably  the  largest  and 
richest  phosphate  deposits  in  the  world. 
From  surveys  recently  cast  up  in  totals 
these  deposits  show  evidences  of  267,000,- 
000  tons  of  high  grade  phosphate  rock, 
while  the  chances  are  that  millions  more 
tons  may  be  added  to  this  total  before  the 
pay  rock  is  exhausted. 

These  deposits  show  the  rock  in  pebble 
formation,  closely  cemented  in  masses 
and  containing  some  calcite.  These  round 
particles  vary  from  a  microscopic  size  to 
pebbles  half  an  inch  in  diameter.  In  color 
the  phosphate  rock  ranges  from  a  gray  to 
a  jet  black,  the  black  probably  due  to  car- 
boniferous matter.  All  public  lands  sus- 
pected of  containing  valuable  deposits  of 
phosphate  now  are  withdrawn  from  pub- 
lic entry  until  such  time  as  the  value  of 
the  deposits  is  tested,  preserving  the 
status  of  the  land  until  Congress  shall 
take  action. 


to  supply  the  body  with  enough  material 
for  evaporation  to  keep  cool. 


Large  Boring  and  Turning  MilL 

A  contract  has  been  placed  by  the 
United  States  Navy  Department  for  a 
36  ft.  boring  and  turning  mill,  for  use 
at  tlie  Brooklyn  Navy  Yard,  which  will 
be  the  largest  machine  of  its  kind  ever 
built  in  the  United  States,  and  will  be 
used  for  machining  the  tracks  for  war- 
ship turrets  The  table  of  the  mill  will 
be  driven  by  a  gear  which  is  28  ft.  in 
diameter,  the  spindle  will  be  30  ins.  in 
diameter,  and  the  faces  of  the  cross  rail 
and  the  uprights  will  measure  4  ft.  and 
2  ft.  respectively.  The  bed  will  be  25  ft. 
wide,  the  over-all  height  of  the  mill  will 
be  27  ft.,  and  the  total  weight  will  ex- 
ceed 600.000  lbs.  A  75  horse-power  motor 
will  be  ii>e(I  to  drive  the  machine. 


Why  Heat  Causes  Thirst. 
In  hot  weather  you  notice  that  you  are 
constantly  thirsty.  Often  you  feel  that 
you  simply  can't  get  enough  to  drink. 
You  needn't  worry  about  the  feeling.  It 
merely  means  that  the  machine  of  your 
body  is  working  normally. 


Give  us.  oh.  give  us,  the  man  who  sings 
at  his  work.  Be  his  occupation  what  it 
may  he  is  equal  to  any  of  those  who  fol- 
low the  same  pursuit  in  silent  sullenness. 
He  does  more  in  the  same  time — he  will 
do  it  better— he  will  persevere  longer  — 
Thomas  Carlylc. 
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Superheater  Locomotives  for  the  Louisiana  Ry.  ®  Navigation  Co. 


Heretofore,  the  majority  of  super- 
heaters used  in  locomotive  work  have 
been  apphed  to  large  engines  which  are 
operating  in  heavy  service.  One  impor- 
tant advantage  resulting  from  the  use  of 
superheated  steam  in  this  class  of  power, 
is  that,  with  hand  firing,  the  locomotives 
can  be  worked  more  nearly  to  the  limit 
of  their  theoretical  capacity,  without  risk 
of  incurring  steam  failures,  than  is  pos- 
sible when  using  saturated  steam. 

Superheated  steam,  however,  because 
of  the  reduction  in  fuel  and  water  con- 
sumption resulting  from  its  use,  is  prov- 
ing highly  successful,  in  comparatively 
light  locomotives,  which  could  readily  be 
hand-fired,  and  worked  to  the  limit  of 
their  capacity,  when  using  saturated 
steam.  The  accompanying  illustrations 
show  examples  of  two  such   locomotives. 


ten-ulieelcrs  exert  a  tractive  .  force  of 
26,500  pounds,  and  are  suitable  for  either 
passenger  or  fast  freiglit  service.  The 
boilers  of  both  classes  are  of  the  ex- 
tended wagon-top  type,  with  long  fire 
boxes  over  the  frames,  and  furnace  fit- 
tings arranged  for  the  use  of  Illinois 
bituminous  coal.  The  superheaters  are 
of  the  Schmidt  top-header  type,  with  22 
elements;  and  the  smoke-boxes  of  both 
classes  are  fitted  with  the  Master 
Mechanics'  self-cleaning  front  end  ar- 
rangement, 

.Ml  these  locomotives  have  20  by 
26  in.  cylinders  and  12  in.  piston  valves 
which  are  set  with  a  lead  of  3/16  in.  and 
are  driven  by  Walschaerts  motion.  The 
driving-tires  are  4  inches  thick,  ami  the 
ilriMiii;  wheel  centers  are  fittetl  with 
liT'ii/e       bull-plates      The       driving-boxes 


sheets,  sides,  ^'g  in.;  back,  's  in.;  crown, 
-K  in. ;  tube,  Yz  in. 

Water  Space. — Front,  4  in. ;  sides,  3  in. ; 
bask,  3  in. 

Tubes. — Material,  steel ;  diameter,  S-)-^ 
in.  and  2  in. ;  thickness,  5ji  in.,  No.  9 
W.  G. :  2  in..  No.  12  W.  G. ;  number, 
SH  in.,  22:  2  in.,  165;  length,  12  ft.  lOJ^ 
in. 

Heating  Surface. — Fire  box,  168  sq. 
ft.;  tubes.  1,501  sq.  ft.;  total,  1,669  sq.  ft.; 
grate  area.  31.4  sq.  ft. 

Driving  Wheels. — Diameter,  outside, 
52  in.;  center,  44  in.;  journals,  iYz  x  9  in. 

Engine  Truck  Wheels. — Diameter,  30 
in.;  journals.  5  .x  8  in. 

Wheel  Base. — Driving,  14  ft.  2  in. ; 
rigid,  14  ft.  2  in. ;  total  engine,  21  ft.  10  in. ; 
total  engine  and  tender,  57  ft.  2^/2  in. 

Weight.— On     drixing     wheels,     140,600 


M.  F.  MqCa 


M.-i-t 


built  by  The  lialdwin  Locomotive  Works 
for  the  Louisiana  Railway  and  Naviga- 
tion Co,  The  Consolidation  engine  is 
one  of  two  wliich  were  built  in  the  fall  of 
1912;  while  the  ten-wheeler  is  one  uf 
three   engines    recently   placed   in   scrviie. 

The  tW'O  designs  arc  generally  similar. 
and  interchangeable  details  have  been 
used  where  practicable. 

Tile  main  line  of  tlie  Louisiana  Railway 
and  Navigation  Co.  extends  from  Shrevc- 
port  t  '  New  Orleans.  It  is  laid  with 
70-poim'l  rails,  and  has  grades  of  0.4  per 
cent,  aii'l  curves  of  4  degrees.  Under 
these  cir'umstances.  a  conii)arativelv 
heavy  tomi.'ige  can  be  handled  by  rela- 
tively light  engines.  In  the  case  of  both 
types  the  wheel-loading  is  ccaiservative 
for  70-pound  rails,  as  the  average  weight 
carried  per  pair  of  drivers  is  less  than 
20,000  pounds. 

The  Ciins<'lidation  type  locomotives  arc 
used  in  freight  service,  and  exert  a 
tractive  force  of  30,600  pounds;  while  the 


are  of  cast  steel.  Solid  forged  and  rolled 
steel  wheels  are  used  in  the  engine  and 
tender  trucks.  The  latter  are  of  the  arch- 
liar   type,   with   cast   steel   bolsters. 

It  is  interesting  to  note,  in  studying 
the  dimensions  of  these  engines,  that  20 
years  ago.  at  the  time  of  the  Columbian 
Exposition,  they  w'ould  have  been  well 
above  the  axerage  weight  and  capacity 
(d  locomotives  engaged  in  heavy,  through 
service  on  trunk  line  railroads. 

The  following  are  the  general  dimen- 
sions of  these  locomotives: 

C0NSOl.ID.\T!0N     TVrK. 

Gauge,  4  ft.  S'i  ins,;  cylinders.  20  x  26 
in,;    v.-ilvcs,   li.-ilanced    iiiNton. 

lioiler. — Type,  wagnn-top;  material, 
steel;  diameter,  64  in,;  thickness  of 
sheets,  Y4  in. ;  working  pressure,  180 
lbs,;   fuel,  soft  coal;  staying,  radial. 

Fire  Box,— :Material,  steel ;  length, 
107.^'s  in,;  width,  42  in,;  depth,  front,  70 
ill. ;     ileplb.    back,    66    in, ;     thickness    of 


ks.   Builders. 


lbs.;  on  iriu-k,  15,800  lbs,;  total  engine, 
156,400  lbs,;  total  engine  and  tender,  about 
275,000  lbs. 

Tender, — Wheels,  number,  8;  diameter, 
a  in.:  journals,  5'..  -x  10  in.;  tank  capac- 
ity, 6.000  gals.:  fuel,  capacity,  12  tons; 
service,    freight. 

Engine  equipped  with  Schmidt  super- 
heater. Superheating  surface,  319  sq.  ft, 
ri.  \-WIlEEI.ER    TVl'E, 

Gauge.  4  ft.  8' j  in,;  cylinders,  20  -x 
26    in,;    vaKes,    piston,    12    in,    diameter. 

Boiler. —  Type,  wagon-top;  diameter,  64 
in.;  thickness  of  sheets,  54  in.  and 
11/16  in.;  working  pressure,  180  lbs.;  fuel 
soft  coal ;   staying,  radial. 

Fire  Box,— Material,  steel;  length, 
102  3/16  in.;  width,  40^  in,;  depth,  front, 
71  in.;  depth,  back,  67  in,;  thickness  of 
sheets,  sides,  5/16  in,;  back,  S/16  in,; 
crown  .}-«  in, ;  tube,  ^  in. 

Water  Space. — Front,  ^Yi  'n. ;  sides,  3}4 
in. ;  back,  3K'  in. 

Tubes. —  Material,    steel:    diameter,    5Ji 
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Portable  Substations. 

Many  electric  railroads  arc  conrronte<l 
at  certain  times  of  the  year  and  at  certain 
places  by  a  shortage  of  power.  When 
extra  cars  are  placed  on  the  line  to  handle 
rush  conditions,  especially  when  they  are 
bunched  at  one  place,  the  large  amounts 
of  electric  current  put  a  severe  tax  on 
the  substations  and  very  poor  power  is  the 
residt.  The  voltage  is  greatly  reduced 
due  to  the  fact  that  the  large  amounts  of 
current  required  can  not  pass  over  the 
wires  from  the  substation  without  heavy 
losses. 

The  portable  substation  is  the  solution. 
If  large  crowds  are  to  be  handled  from  a 
"country  fair"  or  other  assembly  the 
portable  substation  can  be  located  on  a 
spur  at  this  place  and  the  load  handled 
without  trouble  or  delay. 


They  arc  known  as  the  air-break  Burke 
type  switch.  When  the  switch  is  closed 
the  horns  are  shunted  by  a  blade.  In 
opening,  the  horns  stay  in  contact  until 
after  the  blade  is  open,  then  they  swing 
open  and  the  arc  is  taken  on  the  horns 
and  extinguished  thereon.  These  switches 
will  operate  satisfactorily  on  voltages  up 
to  60,000. 

This  complete  outfit  is  manufactured  by 
the  Westinghouse  Electric  &  Manufactur- 
ing Company.  There  are  many  of  these 
substations  in  operation.  An  order  was 
recently  received  from  the  Greenville. 
Spartanburg  &  Anderson  Railway  Com- 
[lany. 

The  advantages  are  many :  It  consti- 
tutes a  spare  equipment;  it  can  be  used 
to  increase  the  capacity  of  a  permanent 
"iubstation ;    it   can   be   u-;ed   to   determine 
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A  substation  of  this  kind  is  especially 
of  value  to  interurban  and  cross  country 
electric  railroads.  As  is  generally  known, 
the  power  for  most  of  these  railroads  is 
generated  at  one  or  more  power  houses 
located,  perhaps,  several  miles  away  and 
transmitted  over  wires  at  high  voltage  to 
the  various  substations  where  it  is  changed 
to  direct  current  at  500  to  600  volts. 

The  illustration  shows  one  of  tlicsc 
portable  substations  in  use  on  tlie  Scran- 
ton  and  Ringhamton  R.  R.,  temporarily 
connected  to  the  high  voltage  wires  over- 
head. .A.11  of  the  parts  carrying  electric 
current  known  in  the  electrical  field  as 
"live"  parts,  arc  protected  to  minitiiize  the 
danger  of  accidental  contact. 

The  high  voltage  switching  and  pro- 
tective apparatus  is  mounted  out  of  the 
way  in  the  roof,  but  is  operated  from  the 
cab.  The  horns  shown  in  the  photograph 
ni-akc  and  break  the  high  voltage  current. 


company's  final  terminal  plans,  for  con- 
gestion relief,  since  it  is  essential  to 
obtain  as  quickly  as  possible  greater  train 
capacity  in  the  present  station  at  Broad 
Street.  There  are  now  tighty-fivc  trains 
each  day  in  and  out  of  Broad  Street  sta- 
tion and  sixty-six  trains  to  and  from  the 
Cliestnut  Hill  branch,  all  of  which  will  be 
operated  by  electricity.  It  is  very  probable 
that  the  energy  for  the  system  will  be 
purchased  from  the  Philadelphia  Electric 
Company,  negotiations  to  that  effect  being 
still  under  way. 


the  most  advantageous  point  at  which  to 
locate  a  permanent  substation ;  and  it  can 
be  use<l  to  provide  service  while  a 
permanent  substation  is  being  overhauled 
or  relniilt. 

Electrification  on  the  Pennsylvania. 

The  Pennsylvania  Railroad  Company 
announced  recently  that  the  board  of  di- 
rectors had  authorized  the  electrification 
of  suburban  service  on  the  New  York 
division  to  Chestnut  Ilill.  a  distance  of  12 
miles  from  Broad  Street  station  Philadel- 
phia. The  work,  which  will  be  completed 
by  the  fall  of  1914,  will  involve  an  ex- 
penditure, including  muhiple-unit  equip- 
ment, of  $1,250,000.  It  has  been  de- 
termined that  the  electrification  of  the 
Chestnut  Hill  branch  in  connection  with 
the  electrification  of  the  main  line  to  Paoli 
offers  the  most  prompt  and  effective  plan, 
pending  the   further   development  of   the 


Electrification  of  Montreal  Tunnel  and 
Terminal. 

The  terminal  of  the  Canadian  Northern 
Railway  is  to  be  electrified,  using  2,400 
volts  direct  current.  An  order  has  been 
placed  with  the  General  Electric  Com- 
pany for  seven  electric  locomotives  and 
eight  multiple  unit  cars.  The  terminal 
electrification  will  consist  of  10  miles  of 
double  track  between  the  passenger  and 
freight  terminals  in  Montreal  and  the 
Cartierville  yards  beyond  the  town  of 
.Mount  Royal  where  the  trains  will  change 
from  steam  to  electric  and  vice  versa. 

The  locomotives  will  have  all  weight, 
80  tons,  on  drivers  and  will  be  equipped 
with  four  motors  geared  to  the  drivers 
through  twin  gears. 


Electrification  Held  Up  in  Chicago. 

Ihe  ordinance  submitted  to  the  Chicago 
City  Council  last  spring,  which  contained 
provisions  for  the  electrification  oi  tlie 
railroad  terminals  and  the  abatement  of 
the  smoke  nuisance,  was  again  referred  to 
committee  for  further  investigation  and 
recommendations.  This  action  was  taken 
owing  to  a  protest  raised  by  five  organiza- 
tions representing  more  than  55,000  mem- 
Iiers,  all  of  whom  are  railroad  employees 
in  and  around  Chicago.  They  charge  tliat 
the  ordinance  is  unfair  to  them  as  com- 
pliance with  its  provisions  would  endanger 
the  lives  of  railroad  employees  and  cause 
many  of  them  to  lose  employment  because 
of  the  change  from  steam  to  electricity. 


American  Electric  Railway  Association. 

Tlie  thirty-second  annual  convention  of 
the  .American  Electric  Railway  Associ- 
ation and  its  allied  and  affiliated  bodies, 
the  American  Electric  Railway  Account- 
ants' Association,  the  .American  Electric 
Railway  Engineering  Association,  the 
.\nierican  Electric  Railway  Claims  Asso- 
ciation and  the  American  Electric  Rail- 
way Transportation  and  Traffic  Asso- 
ciation was  held  in  Atlantic  City,  N.  J, 
on  October  13,  14,  15,  16  and  17. 

.\  number  of  reports  and  individual  pa- 
pers were  presented  before  each  meeting 
of  the  associations.  Mr.  Charles  N.  Black, 
vice-president  and  general  manager  of  the 
United  Railroads  of  San  Francisco  was 
elected  to  the  presidency  for  the  ensuing 
year. 
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Items  of  Personal  Interest 


Mr.  \V.  11.  Sa.-scr  li.-is  been  appointeil 
general  foreman  of  the  Southern,  with 
office  at  Rome,  Ga. 

Mr.  Mark  Jeffer.scm  has  been  appointed 
assistant  master  mechanic  of  the  Lehigh 
\'alley  at  Easton.  Pa. 

Mr.  J.  E.  Hutchinsiin  has  been  ap- 
pointed master  mechanic  of  the  Payette 
Valley,  Payette.  Idalio. 

Mr.  George  Tier  h.is  been  appointed 
general  foreman  of  the  Santa  Fe,  with 
office  at  Emporia,  Kan. 

Mr.  J.  J.  Robinson  has  lieen  app^iinted 
general  foreman  of  the  Southern,  with 
office  at  Greenville,  S.  C. 

Mr.  \V.  E.  Johnston  has  been  appointed 
car  foreman  of  the  Great  Xorthern.  with 
office  at  S'Kyomish,  Wash. 

Mr.  A.  Ccipony  lias  been  appointed  mas- 
ter car  builder  of  the  Grand  Tnmk,  witli 
ofiiec  at  Port  Huron.  Midi. 

Mr.  11.  r.elow  has  been  appointed  shop 
foreman  of  the  Manistee  &  Northeastern, 
with  office  at  Manistee,  Mich. 

Mr.  K.  H.  lirehart  has  been  appointed 
master  mechanic  of  the  Missouri  South- 
ern, with  office  at  Leeper,  Mo. 

Mr.  J.  P.  Welsh  has  been  appointed 
roundhouse  foreman  of  the  Minneapolis 
S-  St.  Louis  at  Marshallt.)wn,  la. 

Mr.  R.  Quayle  has  been  appointed 
master  mechanic  rif  the  Otsego  &  Herki- 
mer, with  office  at  Hartwick,  N.  Y. 

Mr.  J.  O.  Snively  has  been  appointed 
master  mechanic  of  the  Monroe  &  Soutli- 
V  estern,  with  office  at   Monroe,  La. 

Mr.  J.  L.  Ho<lgson  has  been  appointed 
n..ister  car  buihier  of  the  Grand  Trunk 
Pacific,  with  office  at  Winnipeg,  Man. 

.Mr.  J.  P.  Quackenbush  lias  been  ap- 
pointed road  foreman  of  engines  of  tlie 
Erie,  with  office  at  Jersey  City,  N.  J. 

Mr.  Edward  lioas  has  been  appointed 
master  mechanic  of  the  Cincinnati,  Ham- 
ilton &  Davlon.  with  r.ffice  at  Indianapolis. 
Ind. 

Mr.  JaiiKS  llowarrl  lias  been  appointed 
ii;aster  niech;inic  of  the  East  Jordan  X 
Southern,  with  ofVice  at  East  Jordan. 
-Midi. 

Mr.  IC.  k.  Larson,  has  been  appointed 
?-,:pervisor  -f  aiMirnitices  of  tlie  Dela- 
ware. Lackawann.i  &  Western  at  Scraii- 
to:i.   Pa. 

.Mr.  v..  A.  Corey  lias  been  appointed 
forei'ian  of  loroniotive  repairs  of  the  Chi- 
cago &  .Mlon,  with  office  at  Rood- 
house,   111. 

Mr.  James  Reed  has  lieen  appointed  as- 
sistant m.ister  car  builder  of  the  Chicago, 
Indiana  iV  Southern,  with  office  at  Engle- 


Mr.  II.  R.  Warnr)ck  has  been  appointed 
superintendent  of  Moti\e  Power  of  the 
Western  Marvland,  with  office  at  Hagers- 
towu,   Md. 

Mr.  C.  A.  Kurrasch  has  been  ap- 
pointed master  mechanic  of  the  Superior 
cS:  Soutlieastern.  with  office  at  Grand 
View,  Wis. 

Mr.  J.  C.  P>rown.  has  been  appointed 
toad  foreman  of  engines  of  the  St.  Louis 
Southwestern  of  Texas,  with  office  at 
Tyler,  Tex. 

-Mr.  J.  J.  McGuire  has  been  appointed 
master  mechanic  of  the  Baltimore  &  Ohio, 
with  office  at  Newcastle  ( P.  O.,  Mahon- 
ingtown).   Pa. 

Mr.  C.  E.  Lowe  has  been  appointed 
road  foreman  of  locomotives  of  the  Chi- 
cago. Burlington  &  Quincy,  with  office  at 
Brookfield,    Mo. 

Mr.  G.  F.  Silvia  has  been  appointed 
general  meclianical  and  electrical  super- 
intendent of  the  Albany  Southern,  with 
office  at  .Albany,  N.  Y. 

Mr.  W.  J.  Hohr  has  been  appointed 
general  foreman  of  the  locomotive  depart- 
ment of  the  Baltimore  &  Ohio,  with  of- 
fice at  Benwood,  W.  Va. 

Mr.  n.  W.  Williams  has  been  ap- 
pointed assistant  division  master  me- 
chanic of  the  Philadelphia  &  Reading, 
with  offices  at  Philadelphia,  Pa. 

J.  D.  Kilpatrick,  formerly  district  me- 
chanical superintendent  of  the  Chicago, 
Rock  Island  &  Pacilic,  has  been  elected 
vice-president  of  the  Chicago  .A.ir  Brake 
Co.,   327   So.    LaSalle   street,    Chicago. 

Mr.  D.  M.  .McLauchlan  has  been  ap- 
pointed master  mechanic  of  the  Corvallis 
c^  Eastern,  with  office  at  .Albany,  N.  Y., 
and  Mr.  R.  C.  Harden  has  been  appointed 
dispatclier  ui  the  same  road,  also  at  Al- 
bany. 

Mr.  R,  Wilson  has  been  appointed  divi- 
sion niasier  mechanic  of  the  Chicago 
Gre.if  Wrsieni.  witli  office  at  Oelwein,  la., 
;u)d  .Mr.  11.  l'>rinkman  has  been  appointed 
lor(. motive  foreman  of  the  same  road. 
also  ,it   Oelwein. 

Mr.  W.  J.  Davis  lias  been  appointed 
general  foreman  of  the  Detroit,  Toledo 
iS:  1  ronton,  with  office  at  Lima,  Ohio,  and 
.Mr.  O.  S.  Throop  has  been  appointed  to 
a  similar  iiosition  on  the  same  road,  with 
office  at  Delray,  Mich. 

Mr.  C.  A.  McCarthy,  formerly  master 
mechanic  of  the  Chicago,  Rock  Island  & 
Pacific  at  Shawnee,  Okla.,  has  been  ap- 
pointed master  mechanic  of  the  Colorado 
Springs  &  Crijiple  Creek,  with  office  at 
Colorado  Springs.  Cid. 

Mr.   W.   Rothmevcr.   Road   Foreman  of 


Engines  of  the  Missouri,  Kansas  &  Texas 
has  been  assigned  the  duties  of  Master 
Mechanic  at  Sedalia.  Mo.,  the  latter  title 
having  been  abolished  with  the  resigna- 
tion of  Mr.  G.  P.  Letts. 

Mr.  W'.  Griflith  has  been  appointed 
master  mechanic  of  the  Pere  Marquette, 
with  offices  at  Saginaw,  Mich,  and  Mr. 
Thomas  Kelley  and  Mr.  P.  K.  Pierce 
have  been  appointed  road  foremen  of  en- 
gines on  the  same  road,  also  at  Saginaw. 

Mr.  G.  N.  Howson.  master  mechanic  of 
the  Southern  Ry.,  at  Princeton,  Ind.,  has 
been  appointed  superintendent  of  the 
Western  district,  with  headquarters  at 
Louisville,  Ky.,  succeeding  Mr.  F.  W. 
Brown,  who  has  retired  from  railroad 
service. 

Mr.  W.  J.  Fraudendiener,  formerly  su- 
perintendent of  shops  of  the  Lake  Shore 
at  Elkhart.  Ind..  has  been  appointed  Gen- 
eral Inspector  of  the  locomotive  depart- 
ment of  the  Cleveland,  Cincinnati,  Chi- 
cago &  .St.  Louis,  with  office  at  Indian- 
apolis, Ind. 

Mr.  Joseph  Maltby  has  been  appointed 
foreman  of  locomotive  repairs  of  the  Chi- 
cago, St.  Paul,  Minneapolis  &  Oraaha, 
with  office  at  Omaha,  Neb.,  and  Mr.  C.  A. 
Schubert  has  been  appointed  to  a  similar 
position  on  the  same  road,  with  office  at 
.•\ltoona.  Wis. 

Mr.  W.  C.  Garaghty,  formerly  super- 
visor of  machinery  of  the  Cincinnati, 
Hamilton  &  Dayton,  has  been  appointed 
road  foreman  of  engines  of  the  Baltimore 
&  Ohio  Southwestern,  and  Cincinnati. 
Hamilton  X-  Davton  R,-iiIway  terminals  at 
Cincinnati,   <  ). 

Mr.  R.  W.  Schul/e  has  been  made 
Superintendent  of  the  Car  Department 
of  the  St.  Louis  &  San  Francisco,  with 
headquarters  at  Springfield,  Mo.  He 
recently  resigned  as  General  Car  Foreman 
of  the  Gulf.  Colorado  &  Santa  Fe,  at 
Cleburne,  Tex. 

Mr.  J.  1'",.  ()'r.rien.  fi^rnuTly  superin- 
tendent of  motive  power  of  ilie  Western 
I'acific,  at  Jcffery  shops.  CaL,  has  been 
appointed  .-issistaiit  mechanical  superin- 
tendent of  the  Missouri  Pacific  &  St. 
Louis  Iron  Mountain  &  Southern,  with 
offices  at  St.  Louis,  Mo. 

Mr.  G.  11.  l-'unk,  superintendent  of  fuel 
economy  of  the  Chesaiicake  &  Ohio,  has 
been  appointed  general  smoke  inspector 
of  the  Cincinn.-iti  territory  by  the  railway 
comiianies.  Air.  I'-unk  will  work  in  con- 
junction with  Mr.  A.  G.  Hall,  smoke  in- 
spector of  the  city  of  Cincinnati,  O. 

.Mr.  J.  I'..  Uonch.  formerly  master  me- 
clianic  of  the  Chicago,  liurlington  &•  Quin- 
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cy,  at  .-Xurora,  111.,  has  been  transferred  ui 
Beanlstown,  III.,  to  a  similar  position  on 
the  same  roaii.  lie  succeeds  Mr.  H.  G. 
Cartron,  who  has  been  transferred  to 
Brookfield,   Mo.,  as  master  mechanic. 

Mr.  G.  Fred  Collins,  who  for  many 
years  has  been  well  and  favorably  known 
in  the  railroad  supply  business,  has  be- 
come associated  with  the  Protectus  Paini 
Company,  in  their  selling  department 
His  address  is  North  American  Buildin;-;. 
Philadelphia.  Mr.  Collins'  success  ha- 
been  so  marked  that  it  is  already  rumoml 
that  he  will  later  take  charge  of  a  nvw 
branch  office  that  will  be  opened  in  Pin- 
burgh  in  the  near  future. 

Mr.  .\.  E.  Tanner,  has  l)en  app'iinicil 
general  foreman  of  the  Chesapeake  \ 
Ohio,  with  office  at  Logan,  W.  Va.  Mi 
R.  E.  Bransford  has  been  appointed  foi  r 
man  of  the  mechanical  department  of  ilw 
same  road,  at  Hinton,  W.  Va.  Mr.  T.  W 
De  Way,  has  been  appointed  to  a  simil.n 
position  on  the  same  road  at  Covin;4tiHi. 
Ky.,  and  Mr.  J.  A.  Barker  has  been  ap 
pointed  road  foreman  of  engines  on  Uk 
same  road,  with  office  at  Peru,  Ind. 

Mr.  J.  Allen  Smith,  president  of  tb< 
United  States  Light  &  Heating  Conipaii  . 
has  just  started  on  his  second  trans-.\t- 
lantic  trip  of  the  year.  Mr.  Smith  has 
already  been  eminently  successful  in 
bringing  the  company's  fine  products 
prominently  before  the  leading  railroad 
and  other  companies  in  British  and  Eu- 
ropean countries,  and  Mr.  Smith  pur- 
poses visiting  the  various  machincn.'  ex- 
hibitions which  are  held  earlier  in  Eu- 
rope than  in  this  country. 

yir.  H.  C.  Dimmitt  has  been  appoinie.! 
assistant  district  master  mechanic  of  the' 
Chicago,  Milwaukee  &  St.  Paul  at  Min- 
neapolis, Minn.,  and  among  other  promi- 
tions  on  the  same  road  are  the  followirvj,, 
appointed  to  the  position  of  road  forc:ii:ni 
of  engines:  Mr.  John  Turnly,  at  MiniK- 
apolis,  Minn.;  Mr.  James  Chaloupka.  a 
Dubuque,  la.;  Mr.  W.  II.  Hart,  at  .Ml 
waukee,  Wis.;  Mr.  G.  P.  Hodges,  at  Min 
neapolis,  Minn.;  Mr.  P.  H.  Kilcy,  at  S,. 
vannah,  III.,  and  Mr.  A.  J.  Klumh  .at  Md- 
waukee.  Wis. 

Mr.  A.  D.  Wyckoff  has  Ijccn  aiip"iiitid 
eastern  railroad  representative  of  s  |'. 
Bowser  &  Co.,  Ft.  Wayne,  Ind..  t'l  t.ik-.' 
the  place  of  Mr.  Frank  T.  Hyndman.  who 
has  recently  been  appointed  Superintend- 
ent of  Motive  Pow-er  and  Cars  of  the 
Wheeling  and  Lake  Erie  Railroad.  Mr 
Wyckoflf  has  been  in  the  service  of  S.  1'. 
Bowser  &  Company  for  a  num'ntr  .if 
years  as  efficiency  expert  and  h.is  li.ad 
a  very  wide  e.xperience  in  dcsisniny 
equipment  for  the  handling  and  stora.i;e  of 
oils,  as  well  as  oil  filtering  and  circulat- 
ing systems  for  railroad  and  manufactur- 
ing institutions.  Mr.  Wyckoflf  is  ready 
to  answer  any  questions  pertaining  to  oil 
storage  and  distribution  and  will  gladly 
co-operate  with  anyone  in  working  out 
the  best  possible  systetn   for  their  needs. 


Mr.  L.  .A.  North,  who  was  recently  ap- 
pointed shop  superintendent  of  the  Illi- 
nois Central  Hurnside  shops,  at  Chicago, 
III.,  and  wlio  was  formerly  general  fore- 
iian  in  the  shops,  has  been  prominently 
identified  with  the  International  Railway 
tjcneral  I'^ircmen's  Association,  and  was 
\  ice-president  in  1912,  and  was  re-elected 


r..    .\.    XOKTII. 

at  the  last  annual  convention  held  in  Chi- 
cago in  July  last.  He  is  a  fine  type  of  the 
Western  railroad  man,  and  his  appoint- 
ment* as  su|ieriiuendent  of  the  principal 
shops  of  the  Illinois  Central  is  meeting 
with  the  approval  of  all  with  whom  he 
conies  in  contact. 
Mr.   C,   C.    I'.radli.nl,    f.jniurl\-   iiianayir 


C.  C.   BRADFORD. 

of  the  Cleveland  branch  office  of  the 
L'nited  States  Light  &  Heating  Company, 
has  been  appointed  sales  manager  at  the 
company's  New  York  office,  30  Church 
street.  Mr.  Bradford's  success  in  estab- 
lishing the  Cleveland  branch  has  been  par- 
ticularly marked,  and  the  rapid  growth  of 


the  company  is  such  that  it  bids  fair  to  be- 
come the  leading  factor  in  the  manufac- 
ture of  specialized  electrical  apparatus, 
particularly  storage  batteries,  electric 
starters  and  electric  train  lighting  devices. 
.Mr.  R.  B.  Clark,  with  the  title  of  acting 
manager,  succeeds  Mr.  Bradford  at  the 
Cleveland  office. 

Mr.  W.  U.  Appleton,  formerly  assistant 
to  sujierintendent  of  motive  power  of  the 
Intercolonial,  at  Moncton,  N.  B.,  has  been 
ai)pointed  general  master  mechanic  of  the 
Intercolonial  and  the  Prince  Edward  Is- 
land railways,  in  charge  of  all  engine 
ho\iscs  and  shops,  excepting  the  shops  at 
Rbjnclon,  and  all  locomotives  and  ma- 
clinier>-,  and  .Mr.  Joseph  Graham,  formerly 
erecting  house  foreman  at  Moncton,  has 
been  appointed  superintendent  of  the  lo- 
comotive shops  at  Moncton.  Among 
other  changes  on  the  Intercolonial,  Mr. 
1 1.  W.  Sliarpe,  formerly  acting  master 
mechanic  at  Riviere  du  Loup,  Que.,  has 
been  appointed  district  maste'  mechanic 
at  that  point.  Mr.  T.  W.  Hennessey  has 
been  appointed  district  master  mechanic 
at  Campbelltown,  N.  B.  Mr.  W.  E. 
Barnes  has  been  appointed  district  master 
mechanic,  with  office  at  Moncton,  and  Mr. 
II.  D.  Mackenzie,  formerly  general  loco- 
motive foreman  at  Moncton,  has  been  ap- 
pointed district  master  mechanic  with  of- 
lice  at  StellarKm,  .\".  S. 


Obituary. 
John  F.  Ensign. 
Mr.  John  F.  Ensign,  chief  inspector. 
Division  of  Locomotive  Boiler  Inspection, 
interstate  Commerce  Commission,  died 
at  his  home  in  Washin.gton,  D.  C,  last 
montli.  at  ilic  age  of  51.  Mr.  Ensign  was 
the  lirsl  man  to  hold  the  office  of  Chief 
Inspector  of  the  Federal  Locomotive 
Boiler  Inspection  Service. 

Dr.  Rudolf  Diesel. 
Dr.  Rudolph  Diesel,  who  is  reported 
to  be  drowned  at  sea  on  September  30, 
was  born  of  German  parents  in  Paris, 
in  l.'^SS.  and  was  educated  in  England. 
He  was  engrossed  for  many  years  with 
the  idea  of  discovering  a  prime-mover 
having  a  itnich  higher  thermal  efficiency 
than  the  steam  engine,  and  in  1893  he 
pulilished  a  book  on  the  subject  which 
atlraetcd  wide  attention  in  Germany,  and 
a  sreat  variety  of  engines  bearing  his 
name  have  been  manufactured  and  all  of 
the  internal  combustion  linil,  and  during 
the  present  year  the  first  Diesel-engined 
locomotive  has  been  built.  The  merits 
of  his  invention,  if  it  ntay  be  called  an 
invention  have  created  much  discussion. 
Some  eminent  engineers  assert  that  the 
claims  made  on  behalf  of  the  Diesel  oil 
engine  were  ridiculous,  and  were  inspired 
by  those  financially  interested  in  oil  com- 
binations. .Ml  engineers  regret,  however, 
that  such  an  active  life  should  be  cut  oflF 
just  as  some  ineasure  of  success  seemed 
assured. 
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Training   Railway   Apprentices. 

The  writer,  who  has  supervising  charge 
of  the  Erie  Apprentice  Schools,  has  been 
very  much  struck  with  the  methods  of  in- 
struction pursued  by  Mr.  H.  E.  Black- 
burn, inspector  of  apprentices  at  the 
Erie  shops,  Dunmore,  and  intended  writ- 
ing a  description  of  the  practices  adopted, 
but  an  admirable  description  has  been 
contributed  by  Mr.  Blackburn  to  the  Erie 
Railroad  Employee's  Magazine,  which  is 
here  reproduced : 

According  to  the  Manual  Art  Press, 
of  Peoria,  111.,  a  paper  devoted  to  voca- 
tional education,  the  first  trade  school  was 
started  in  1829  by  Baron  de  Hirsch. 

Peter  Cooper  is  credited  with  starting 
the  famous  Cooper  Union  School  in  New 
York  City,  in  1859,  and  no  doubt  this  was 
the  first  free-trade  night  school  in  the 
United  States. 

John  Purcell,  of  Argentine,  Kan., 
formed  a  class  of  thirty-two  shop  em- 
ployees in  1899  at  the  Santa  Fe  Railroad 
shops.  Twelve  of  these  boys  later  on  be- 
came shop  foremen,  and  at  the  present 
time  eight  of  these  foremen  are  master 
mechanics.  You  often  hear  these  men 
tell  about  the  "Old   Purcell  School." 

The  Grand  Trunk  Railroad  started  the 
first  Railroad  Apprentice  School  at  Battle 
Creek,  Mich.,  in  1902.  The  Santa  Fe 
Railroad  started  to  educate  all  the  ap- 
prentice boys  on  its  system  in  1905. 

Other  railroads,  seeing  the  success  that 
the  Grand  Trunk  and  Santa  Fe  lines  were 
having  with  their  apprentice  schools,  soon 
fell  in  line,  and  at  the  Master  Mechanics' 
Convention  at  Atlantic  City  in  1909,  the 
matter  of  education  for  the  apprentice 
boys  was  freely  discussed,  and  steps  were 
taken  to  endorse  a  policy  to  meet  the  de- 
mand for  skilled  mechanics. 

At  the  General  Foremen's  Convention, 
which  met  in  Chicago  this  year,  the  com- 
mittee appointed  to  take  up  the  appren- 
tice question,  reported  as  follows: 

Twenty-five  railroads  had  apprentice 
schools,  embracing  168  shops,  employing 
61  teachers,  in  instructing  4,925  boys. 

"Seventy  per  cent,  of  the  boys  who 
started  in  to  learn  the  trade  finished,  and 
77  per  cent,  of  the  boys  who  finished  their 
time  stayed  with  the  railroads  as  jour- 
neymen " 

The  committee  also  stated  that  the 
teacher,  as  a  social  engineer,  was  respon- 
sible for  placing  boys  in  the  shop,  who 
were  good  material  and  agreeable  help  to 
all  concerned,  and  that  boys  so  obtained 
were  of  a  much  better  class  than  those 
that  were  taken  on  as  they  came  along. 

The  rapid  development  of  the  trades, 
and  the  introduction  of  piecework,  soon 
made  specialists  of  the  mechanics,  and  in 
their  rush  to  get  output  and,  consequently, 
size  up  the  almighty  dollar,  the  boys  whom 
they  formerly  coached,  were  soon  forgot- 
ten. The  boys  then  looked  to  the  fore- 
man for  help,  but  the  foreman,  also,  li:id 


new  duties  placed  upon  him  too  numer- 
ous to  mention,  and,  as  a  last  resort,  the 
boys  just  stood  by  and  looked  on,  as  it 
were,  without  knowing  the  reason  why 
such  a  job  was  done  so  and  so. 

To  overcome  this  new  condition,  the 
railway  ofiicials  began  to  place  practical 
mechanics  in  their  shops  to  teach  the  boys 
the  what,  how  and  why  of  the  trades. 

Judge  Lindsay,  of  Denver,  who  is  an 
authority  on  boys,  says :  "You  take  a  long 
chance  on  recommending  a  boy  as  good 
material  for  some  one  branch  of  the  trade, 
when  the  boy  is  only  sixteen  years  old. 
and  the  public  school  system  should  have 
some  form  of  trade  work  in  it,  so  as  to 
sift  these  boys  out  by  the  time  they  may 
be  compelled  to  work  for  a  living;  then 
a  sixth-grade  boy  would  be  able  to  start 
on  his  trade,  if  his  inclinations  ran  that 
way,  at  the  age  of  sixteen." 

If  this  boy  uses  his  public  school  edu- 
cation, along  with  his  railroad  apprentice 
school  shop  course,  he  shculd  be  able  to 
guide  his  hands  so  as  to  finish  his  trade 
in  three  years. 

If  he  then  enters  the  shop  as  a  jour- 
neyman, and  studies  his  work  intelligent- 
ly, he  should  qualify  for  a  foremanship 
in  six  years'  time.  If  he  is  not  that  am- 
bitious, he  is  sure  of  a  good  living  at  the 
price  they  are  paying  for  skilled  me- 
chanics at  the  present  time,  and  if  he  is 
not  a  skilled  mechanic,  he  is  "strictly  in 
wrong,"  for,  with  all  the  apparatus  and 
teachers  to  show  him,  there  is  no  ex- 
cuse for  the  half-baked  mechanic,  for  un- 
skilled labor  is  now  only  employed  where 
muscle  and  brawn  counts. 

It  is  an  old  and  true  saying,  "What 
you  want  in  the  minds  of  the  men,  first 
put  in  the  minds  of  the  boys,"  and  when 
a  teacher  undertakes  to  handle  fifty  boys, 
two-thirds  of  them,  perhaps,  full  of  the 
"devil"  (and  if  they  are  not  built  that 
way  they,  as  a  rule,  seldom  make  good), 
he  is  up  against  a  serious  proposition. 

To  obtain  the  good  will  of  a  few  of- 
fenders, who  will  do  tricks  seemingly 
mean,  but,  really,  without  malice,  is  to 
study  each  boy  separately. 

The  only  way  to  handle  boys,  as  a  class, 
has  not  been  discovered  as  yet.  Scien- 
tific management  has  not  helped  this 
problem  any,  as  yet.  The  only  way  to 
handle  a  boy  thoroughly  is  to  put  your- 
self in  the  boy's  place,  and  remember 
how  it  fared  with  you  when  you  were 
"going  some"  in  the  shop  in  your  early 
days.  You  must  be  as  fierce  with  the 
boy  as  you  can,  without  hurting  his  feel- 
ings, for  if  you  hurt  his  feelings,  or  any 
other  part  of  his  makeup,  you  are  liable 
to  make  him  a  hero  in  the  eyes  of  "his 
gang."  A  good  rule  with  the  boy  is,  that 
he  will  never  take  to  you  until  you  can 
overlook  some  of  his  tricks. 

Of  course,  natural  inborn  cussedness 
w-ill  crop  out  of  the  average  boy  now  and 
then.     It  did  with  you,  and  it  always  will 


with  boys  who  amount  to  much  later  on. 
Check  up  on  the  model  young  men  of 
your  youth,  and  see  how  many  of  them 
ever  fought  their  way  to  the  top.  You 
will  always  find  the  worst  "devils"  loom- 
ing up  later  on. 

Laying  boys  off  doesn't  help  matters 
any ;  in  fact,  some  boys  obtain  their 
Summer  vacation  that  way.  Mother  wit 
and  good  common  sense  is  a  good  com- 
bination to  lick  boys  with. 

If  a  boy  spoils  a  piece  of  work,  after 
you  have  taken  considerable  pains  to  show 
him  about  how  it  should  have  been  done, 
don't  "fire  up;"  find  him  another  piece 
of  material,  and  keep  him  interested,  as 
long  as  he  does  not  become  "sassy."  If 
he  is  so  inclined,  place  him  on  some 
other  work — something  that  he  does  not 
like,  such  as  snagging  castings,  and  tell 
him  why  he  is  there,  until  you  get  his 
"goat." 

On  the  other  hand,  if  a  boy  does  a 
piece  of  work  well,  compliment  him  on 
it,  and  move  him  on  to  a  better  class  of 
work,  and  tell  the  boy  who  is  asleep  at 
the  switch,  why  he  has  been  sidetracked 
from  the  good  grade  of  work.  Perhaps 
there  is  a  circus  day  you  could  rob  him  of 
to  further  help  him  to  pull  out  on  the 
main  line  again,  and  when  he  gets  busy 
again,  give  him  an  important  jofc  to  make 
up  for  lost  time. 

There  always  are  boys  whom  jrou  can 
tell  a  thing  several  times  before  they  will 
see  the  point.  There  is  a  vast  difference 
between  this  grade  of  boys  and  the  class 
you  have  to  tell  three  times  before  they 
want  to  see  the  point.  Then  there  are  a 
few  boys  you  only  have  to  tell  the  first 
time,  and  they  understand  what  you 
want.  It  is  wise  to  pick  out  one  of  these 
boys  for  an  assistant  teacher,  in  cage  you 
wish  to  lay  oflf  some  day  to  see  what  the 
other  teacher.^  are  doing. 

Occasionally  you  run  up  against  a  boy 
(let  us  hope  only  one),  who  knows  it  all. 
without  being  informed.  This  boy  is  a 
hard  proposition  to  handle.  Let  him  fig- 
ure out  something  you  can't  do  yourself. 
It  will  please  the  boy,  and  perhaps  en- 
lighten the  teacher;  anyway,  his  mind 
will  be  busy. 

Coaxing  boys  to  be  good,  is  a  poor 
form  of  discipline.  Awarding  prizes  is 
expensive,  and  the  boy  works  for  the 
prize  only.  Intimidating  him  is  also  a 
very  poor  practice.  It  is  much  better 
form  to  find  out  what  his  pet  hobby  is, 
and  to  interest  him  along  those  lines,  un- 
til you  can  arouse  his  curiosity,  by  direct 
application  to  models  and  the  up-to-date 
problems  of  the  day.  Talk  baseball  or 
football  in  season,  but  don't  fail  to  show 
him  how  the  balls  are  made.  You  should 
know  these  little  things,  and  you  will  if 
you  read  the  many  trade  journals  of  the 
present  day.  You  will  never  graduate 
from  the  scIujoI  of  experience,  and  the 
boy  is  not   iinieh   interejtcd  in   what  you 
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did  yesterday.  He  wants  something  new 
for  tomorrow  if  you  are  to  keep  liim  on 
the  list  of  improvements  in  your  school. 

An  effectual  means  of  interesting  the 
boys  is  to  pass  out  various  trade  jour- 
nals and  catalogues  of  modern  tools  and 
machinery,  and  it  is  certainly  a  cheap,  up- 
to-date  form  of  circulating  library.  It 
helps  the  boys  in  forming  a  taste  for  tech- 
nical books,  and  trade  journals;  also  the 
printer.  Later  on  it  fosters  the  spirit 
of  self  help,  and  a  desire  to  know  more. 
To  say  the  least,  it  is  much  better  than 
to  force  some  out-of-date  text  book  upon 
the  boy,  at  a  price  he  is  unable  to  stand. 

Trade  training,  with  intellectual  devel- 
opment, is  the  only  way  to  form  a  clear 
understanding  of  the  reason  for  doing  the 
work  as  it  should  be  done. 

Manual  dexterity  is  purely  mechanical 
and  a  boy  soon  becomes  tired,  unless  in- 
dustrial intelligence  is  mixed  with  his 
work.  Mental  laziness  is  the  correct 
term  for  boys  who  like  to  work  without 
thinking.  Their  motto  is,  "The  more  I 
work,  the  more  I  receive." 

It  is  much  better  to  explain  what  kind 
of  a  horse  James  Watt  used  when  it 
lifted  33,000  lbs.  Tradition  has  it  that  a 
heavy  brewery  horse  (whatever  that  is) 
was  used,  and  that  the  weight  was  raised 
from  the  bottow  of  a  well.  By  pulling 
horizontally  on  a  rope  passing  over  a  pul- 
ley, it  was  found  that  a  horse  could  raise 
a  weight  of  100  pounds  while  walking  at 
the  rate  of  25  miles  per  hour,  or  220  feet 
per  minute.  This  is  equivalent  to  22,000 
foot  pounds  per  minute.  Watt,  like  all 
engine  builders,  added  SO  per  cent,  more 
so  as  to  make  sure,  thus  33,000  pounds 
leaves  the  sporting  class  of  boy  in  doubt, 
unless  it  is  explained  correctly  and  not 
like  the  formulae  below : 

f  X  V 

f  =  Tractive  effort 


v  =  Speed  in  miles 

per  hour 
o  =  Horse  power 


33,000  X  60 
fXv 


375 


■  Horse  power 


It  is  well  to  show  the  boy  that  a  foot 
pound  is  the  force  required  to  raise  a 
weight  of  1  pound  a  distance  of  1  foot  in 
1  minute  before  you  talk  about  30  horse 
power  engines.  It  is  also  well  to  show 
the  boy  that  90  degrees  of  heat  on  a  ther- 
mometer does  not  mean  the  amount  of 
heat  or  pressure  in  the  air,  but  the  de- 
gree of  heat  only,  for  1  degree  is  the 
actual  quantity  of  heat  required  to  raise 
1  gram  of  water  1  centigrade  in  tem- 
perature. 

Then  show  the  boy  where  the  much- 
talked-about  and  seldom  understood  B 
t.  u.,  or  British  thermal  unit,  comes  into 
use. 

If  water  freezes  at  32  degrees  and  boils 
at  212  degree.'!,  it  will  take  the  diltcrcnce. 


or  180  degrees  of  heat,  or  1.80  B.  t.  u.,  to 

melt  1  pound  of  ice  and  to  boil  the  water. 

Arithmetic,    as    taught    in    the    public 

school,   defines   a  right  angle  triangle  as 

follows :    In   a    right   angle   triangle,   the 

square     of    the     hypothenuse     (whatever 

that   is),   equals   the   square    root   of   the 

base,     plus     the     square    of    the    vertical 

height,  or   calling  the  vertical  height  "A," 

the  base   "B"   and   the   hypothenuse   "C," 

we  say : 

c'  =  a'  -f  b=  OR  c  =  V  a'  -f  b=. 

But,   as   we  know   "C"   to  be  2   inches 

and   the  base   "B,"   1   inch,   we  must   find 

"A."     Transposing  the  formula  we  have : 

a'  =  c"  —  b'  OR  a  =  V  c'  —  b'  AND 

b'  —  a'  OR  b  =  V  c'  —  a'. 

THEN  a  =  V  4  —  1  =  1.733  INCHES 

THIS  X  1  =  1.733  SQ.  INCHES. 

Now,   in   shop   practice,   to  save  paper, 

time    and    pencils,    to    say    nothing    about 

your   lieahh,   they  cut  out   this   "hot   air" 

and  multiply  the  height  by  the  base  and 

divide  by  2.     If  you  want  a  boy  to  hate 

you,  use  school  arithmetic,  but  if  you  are 

after  a  life-long  friend,  show  the  boy  the 

shop  edition. 

Don't  let  a  boy  use  up  a  pad  of  the 
company's  paper  in  finding  that  the  areas 
of  350  tiles,  12  inches  square,  are  the  same 
as  700  tiles,  8x9  inches.  Show  him  that 
he  can  work  it  out  in  his  head,  about 
two  8x9  tiles  having  the  same  area  as 
one  12  X  12  in. 

Ninety  per  cent,  of  the  problems  on 
electricity  can  be  worked  out  by  the  ordi- 
nary mechanic,  so  that  he  can  get  a  fair 
knowledge  of  the  coming  power,  and  if 
you  don't  wake  up  to  this  fact,  they  will 
be  running  electric  engines  by  your  house, 
without  your  knowing  what  the  trolley 
wire  is  made  of. 

Volts,  amperes,  watts  and  kilowatts 
are  as  foreign  to  most  machinists  as 
hydrostatic  pressure,  steam  horse  power, 
brakes  and  superheaters  are  to  the  elec- 
trician. 

The  volt  is  a  unit  of  electro-motive 
force,  the  same  as  the  pound  pressure  on 
a  pressure  gage;  thus  200  volts  current 
is  like  200  pounds  pressure  of  water  flow- 
ing through  a  pipe. 

The  ampere  is  the  unit  of  measuring 
the  quantity  of  electro-motive  force,  or 
electricity  used,  or,  what  is  flowing 
through  the  wire,  the  same  as  the  pounds 
or  gallons  of  water  flowing  through  a 
pipe.  Thus,  200  amperes  of  600  volts  cur- 
rent has  twice  as  much  power  as  one 
using  100  amperes  at  600  volts.  The 
force  or  pressure  remains  the  same,  while 
the  amperes  or  quantity  varies. 

The  watt  is  the  unit  of  electric  power, 
or  force,  the  same  as  the  horse  power  on 
a  steam  engine.  Thus,  600  volts  and  250 
amperes  =  60  X  250,  or  15.000  watts.  It 
takes  746  watts  make  one  horse  power 
on  a  steam  engine. 

A  kilowatt  is  a  convenient  reduction  to 
measure  by,  like  calling  12  inches  1   foot. 


or  150,000  watts  ~  150  kilowatts,  or  1  1-3 
horse  power. 

If  you  pay  80  cents  for  1,000  cubic  feet 
of  gas  per  hour,  you  are  getting  it  cheap, 
compared  to  the  fellow  who  is  paying  80 
cents  for  a  kilowatt  hour's  worth  of  elec- 
tricity, which,  by  the  way,  is  some  price 
for  the  "juice." 

The  system  of  wiring  is  best  compared 
to  a  pipe  line  filled  with  water  and  having 
a  circulating  pump  coupled  in,  in  place 
of  a  dynamo.  The  water  pressure  is  the 
same  as  the  voltage,  and  the  gallons  or 
pounds  of  water  flowing  through  the 
pipes  at  the  pressure  is  the  amperes.  The 
horse  power  of  the  pump  would  compare 
with  the  kilowatt  of  the  electric  motor. 

Scries  parallel,  or  full  parallel,  is  com- 
pared to  the  plain,  simple,  compound,  or 
mallet  steam  locomotive. 

Most  electric  engines  of  today  have 
four  motors,  the  current  passing  through 
these  four  motors,  one  after  the  other, 
or  what  is  known  as  the  "series  group 
class." 

When  the  circuits  are  arranged  so  as 
to  pass  through  two  groups  of  motors, 
each  group  having  two  motors,  they  are 
called  series  parallel,  or  series  multiple. 
If  four  motors  receive  the  current  di- 
rect, without  going  through  the  other 
motors,  they  are  classed  as  "full  paral- 
lel." 

If  seemingly  hard  problems  were  ex- 
plained to  the  boys  in  a  plain,  everyday 
course  talk,  and  less  of  the  text  book 
formulaes  used,  there  would  be  less  of  a 
class  of  boys  who  are  conspicuous  for 
what  they  do  not  know. 

Of  course,  if  the  teacher  cannot  tell  a 
boy  who  regards  his  work  as  a  "job," 
from  a  boy  who  looks  on  his  job  as  his 
work,  in  order  to  do  things  so  as  to  make 
a  living,  it  is  time  to  let  some  one  else  do 
the  selecting  of  the  boys,  but  even  then 
you  will  find  boys  who  look  good  at  the 
start,  who  are  noted  later  on— more  for 
what  they  do  than  what  they  know.  It 
i?  not  their  ability  to  turn  out  work,  but 
their  ability  to  get  clear  of  doing  any 
work  at  all.  The  only  solution  is  to  "get 
a  new  boy." 

As  a  rule,  sons  of  employees  make  the 
best  mechanics,  especially  if  they  have 
good  school  training  before  they  enter  the 
shop.  Physical  fitness  and  mental  ability 
arc  also  vital  requirements. 

The  co-operation  of  the  master  me- 
chanic is  absolutely  necessary;  also  the 
shop  foremen,  to  a  man,  if  the  school  is 
to  prosper. 

100  per  cent,  means  an  excellent  record 
90  per  cent  means  a  fair  record. 
75  per  cent,  means  a  failure  record. 
.•\nd  any  mark  less  is  a  "down  and  out" 
case  for  the  boy. 

The   rules  best   adapted   for  the   above 
percentage  are  taken   from  the  following 
examinations : 
Is  he  prompt? 
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Is  he  careful? 

Is  he  fit  fur  the  wnrk  in  hand? 

Docs  he  stay  willi  a  job  until  done? 

Docs  he  work  well  without  help? 

Docs  he  work  for  results? 

Iloes  he  do  what  you  tell  him  to  do? 

Has  he  energy  to  do  things? 

Has  he  ability  to  meet  conditions? 

Has  he  any  serious  faults? 

Has  he  anv  l)acl  habits? 

There  is  but  little  doubt  that  the  work- 
shop is  the  only  place  to  educate  the  boy. 
The  industrial  school  merely  supplies  a 
thin  scale  education,  which  can  never 
compete  with  the  practical  education  in 
the  shop. 

Labor  organizations  are  sometimes  ag- 
gressive toward  too  many  apprentices  be- 
ing employed,  but  investigation  shows 
there  are  48  trades,  representing  500,000 
men,  who  have  no  restrictions  as  to  how 
many  boys  shall  be  employed  per  one 
mechanic. 

In  considering  llie  pulilic  interest  in 
vocational  education,  it  will  be  assumed 
that  all  agree  on  the  necessity,  but  diffir 
as  to  the  best  methods  to  use.  It  sIk.uM 
be  free  to  start  with,  and  compulsory  to 
finish  with,  as  far  as  the  theoretical  side 
of  the  training  is  concerned. 

.\ndrew  S.  Drai>er  puts  it  as  follows: 
"It  is  at  all  times  to  be  kept  sharply  in 
mind  that  the  schools  are  not  only  to 
educate  people  in  order  that  they  ma>  be 
e<lucated. 

"But,  also,  to  educate  them,  in  order 
lliat  they  mav  do  things." 


Mud  Ring  and  Flue  Sheet  Drill. 

The  four  spindK  maibine  shown  lu-n - 
with  was  brought  out  liy  tlie  I'oote-llun 
Company,  of  Cleveland.  Ohio.  This  m:i- 
chinc  is  for  use  in  railroad  locomoti\e 
boiler  shops  and  general  boiler  shops  for 
drilling  the  rivet  holes  around  a  nnid  ring 
and  for  cutting  out  the  flue  holes  in  a 
Hue  sheet. 

The  spindles  are  the  indcpendiut  feed 
type,  each  one  being  arran.ged  with  auto- 
matic knockoff  to  power  feed,  ami  the 
(;Uick  return  of  same  is  taken  care  of  by 
the  use  of  hand  wheel  located  on  the  front 
of  the  head.  Each  spimlK-  is  also  ar- 
ranged with  clutch  for  slopping  and 
starting  and  interlocking  mechanism  so 
that  the  feed  camiot  be  thrown  in  with 
the  spmdle  siopjied  or  vice  versa.  With 
Ibis  independ<-ut  feed  feature  some  of  the 
spindles  are  always  drilling:,  while  the 
operator  is  selling  the  other  sjiindles,  so 
that  the  full  efficiency  of  both  ihe  machine 
and  the  operator  is  obtainable,  as  no  time 
is  lost  as  on  the  gang  feed  type. 

Tlie  spindles  of  this  machiiii-  are  ar- 
ranged in  pairs  which  arc  mounted  on 
auxiliary  crossrails  and  the  spindles  are 
adjustable  on  these  crossrails  v.  a  mini- 
nuim  center  distance  of  eight  im  lies.  The 
advantage    of    this    feature    is    il.at    it    is 


possible  to  set  the  spindles  to  the  proper 
spacing  of  the  rivet  or  tlue  holes  and 
then  adjust  two  spindles  along  the  main 
rail  of  the  machine,  maintaining  the 
proper  spacing  and  eliminating  the  ne- 
cessity of   spacing  each   one   individually. 

The  spindles  overhang  the  front  edge 
of  the  base  eight  inches  to  take  care  of 
the  nuid  ring  work  .'iiid  tlie  table  is  pro- 
vided with  chucks  for  holding  the  mud 
rings.  Tlie  table  has  an  in  and  out  motion 
of  tbirty-six  inches  and  is  supported  out 
under  the  spindles  by  the  bracket  slides 
on  the  front  of  the  base. 

Three  changes  of  power  feed  are  pro- 
vided, any  one  of  which  is  instantly 
available  liy  simply  shifting  a  lever  at  the 
right  hand  end  of  the  machine.  Six 
changes  of  speed  arc  provided  by  three 
step  cone  and  throwout  back  gears. 

The      macliine      weighs     approximately 

2i.nno  poiimis. 


ply  i)ipes  are  provided  with  shut-off  valves 
and  sight  feeders.  The  pipes  leading  tc^ 
the  two  injectors  are  combined  and  led 
through  a  single  tube  to  a  point  near  the 
top  of  the  chemical  supply  tank.  The  re- 
sult is  that  a  suction  upon  the  chemical 
feed  pipe  system  is  necessary  to  raise  the 
chemical  solution  from  the  storage  tank. 
When,  therefore,  the  injectors  are  not  in 
operation,  tb.e  supply  of  chemical  auto- 
matically ceases.  When,  however,  either 
injector  is  put  in  operation,  the  suction 
created  in  the  chemical  supply  pipe  raises 
the  chemical  solution  from  the  bottom  of 
the  storage  tank  to  supply  chemical  in 
proper  proportion,  as  determined  by  the 
setting  of  the  chemical  regulating  valve. 
This  valve  is  of  novel  construction  and 
function,  and  is  arranged  to  prevent  in- 
crustation and  faulty  and  irregular  opera- 
tion resulting  thcrcfrotn.  The  regulating 
valve    is    at    the    bottom    of   the    induction 


l"i  !•  I  I  1    |:ri;  I     I     iM  I    \.\  Y    Ml" 

Chemical    Feeder. 

A  [lateiil  has  been  gr.inted  to  Joseph  H. 
Coo|ier  of  I'aol.i,  Kan.,  .-nul  assigned  t»i 
tlie  Dearborn  Drug  &  Clirmical  Works  of 
Chicago,  for  a  elu  mical  feeder  which 
seems  to  be  particularly  useful  for  loco- 
motives that  rei|uire  to  have  the  feed 
water      treated    for    hanlening   imiuirilies. 

The  invenli(iU  calls  for  the  installation 
.if  a  reservoir  to  bold  the  chemicals  which 
are  supplied  to  the  lioiK-r  by  the  injection. 
■]  he  connections  are  so  arranged  llial  tlie 
injector  operates  ;uitouiatically  to  C(unrol 
the  sui}ply  of  compound  or  chemical  in 
|.rop(>rtions  predetermined  in  accordance 
with  an  analysis  of  the  water  fed  to  the 
boiler.  The  chemical  supply  pipes  are  con- 
iKCt<(l  with  the  suction  pipis  or  chauibers 
of  the  two  injectors.  I'.acli  of  the  chem- 
ical supply  pi|ies  is  pnnided  with  a  check 
\ahe.  whereliy  the  opiratiou  of  either  in 
jector  will  elTecl  the  |)ropi.r  o|ieralioii  of 
the  chemical  feeding  apparatus  without  in- 
terference from  the  other  injector  and  the 
connections    thereto.      The    chemical    sup- 


i.:iX(;  .\.Ni)  i-i.CH  siii-:i£T  iiRii.i.. 

tube  of  tile  clifniicd  supply  tank,  whereby 
it  is  kept  aK\.i\s  in  the  chemical  solution. 
This  alone  would  go  far  in  preventing  in- 
crustation of  tile  valve,  but  in  addition  to 
this,  the  valve  is  mounted  at  the  end  of  a 
very  long,  slemler  stem,  preferably  of 
steel.  The  iiK\itable  \  ibratiou  of  the  ro,l. 
at  the  end  of  which  the  valve  is  mounted, 
causes  a  mowment  of  the  valve  which  also 
will  prevent  an  accumulation  of  sediment. 
This  seems  to  lie  a  thoroughly  practical 
invention,  de\ised  by  one  who  understands 
the  ojieration  he  tries  to  accomplish. 


Razor  Strops  from  Old  Belting. 

"<  )ld  belling  wdiicb  has  been  in  use 
for  a  cmipK-  of  years  and  subjected  to 
an  cnornu'us  pulling  power  during  that 
time  is  found  to  fullill  every  require- 
ment of  the  iiUal  leather,  if  it  is  not  too 
i>ily.  The  oil  can  be  removed,  however, 
by  using  pumice  st(uie.  Many  razor 
manufactories  get  their  leather  by  buy- 
ing up  cdd  belting." 
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DIXON  S 
Graphite 
GREASES 

for 

Railway 
Service 


These  are  combina- 
ations,  in  exactly  right 
proportions,  of  the  best 
mineral  greases  with 
Dixon's  Ticonderoga 
Flake  Graphite,  the  most 
perfect  natural  lubricant 
in  the  world.  The  grease 
is  a  vehicle  for  distribu- 
tion of  the  graphite  and 
also  has  a  certain  lubri- 
cating value.  The  flake 
graphite,  with  its  en- 
during affinity  for  pol- 
ished metal  surfaces, 
supplies  the  lasting  lu- 
bricating quality  lack- 
ing in  even  the  best 
grease  or  oil.  The  com- 
bination, in  Dixon's 
Graphite  Greases,  gives 
the  most  dependable, 
economical  and  effec- 
tive lubrication  that 
can  possi1)ly  be  secured 
■ — the  kind  of  lubrica- 
tion that  cuts  down 
"wearing-out  power"  to 
the  limit.  There  is  a 
Dixon's  Graphite 
Grease  for  every  rail- 
way purpose.  And  re- 
member  —  the  name 
"Dixon's"  is  the  thing 
that  counts,  in  graphite. 

Write  for  "Graphite  Prod- 
ucts   For    The    Rail- 
road,"   No.    69. 


Made    in   JERSEY  CITY,  N.  J. 

hy  the 

JOSEPH  DIXON 
CRUCIBLE  CO. 

Established  1827 


RAILROAD  NOTES. 

The  Great  Northern  has  ordered  20,000 
tons  of  rails  from  the  Illinois  Steel  Co. 


.'^tccl    Company    for    3,000    steel    undcr- 
framcs. 


The  Pere  Marquette  is  said  to  be  in  the 
market  for  about  10.000  tons  of  rails. 


The  Pennsylvania  lines  west,  it  is  re- 
ported, will  purchase  a  number  of  locomo- 
tives. 


The  Buffalo,  Rochester  &  Pittsburgh  is 
said  to  be  in  the  market  for  ten  locomo- 
tives. 


The  Missouri  Pacific  has  ordered  10,000 
tons  of  steel  rails  from  the  Pennsylvania 
Steel  Company. 


The  Belt  Railway,  of  Chicago,  has  or- 
<iered  ten  switchers  from  the  Lima  Loco- 
motive Corporation. 


The  Chicago,  Burlington  &  Quincy  has 
ordered  25,000  tons  of  rails  from  the  Illi- 
iK>is  Steel  Company. 


The  Lehigh  Valley,  it  is  reported,  has 
ordered  3.000  tons  of  rails  from  the  Car- 
negie Steel  Company. 


The  Chicago  &  North  Western  has  or- 
dered twenty  Mikados  from  the  American 
Locomotive  Company. 


The  Pennsylvania  Lines  West  arc  said 
to  have  ordered  fifty  locomotives  from  the 
Baldwin  Locomotive  Works. 


riie  Philadelphia  &  Reading  has  placed 
an  order  for  6  Mikado  locomotives  with 
the  Baldwin  Locomotive  Works. 


The  Central  Railway  of  Brazil  has  or- 
dered si.x  ten-wheel  locomotives  from  the 
.\mcrican   Locomotive   Company. 


The  Minne.sota,  Dakota  &  Western  has 
three  locomotives  for  sale,  and  is  also  in 
tlic  market  for  three  locomotives. 


The  Sunipter  Valley  is  contemplating 
the  purchase  of  two  45-ton  locomotives 
and  has  one  28-ton  Mogul  for  sale. 


.\  bill  authorizing  the  construction  of 
new  railroads  in  Alaska  has  been  reported 
to  the  House  judiciary  committee. 


The  Chicago  &  Western  Indiana  has 
ordered  four  Moguls  and  six  switchers 
from   the   Lima   Locomotive   Corporation. 


The  San  Pedro,  Los  Angeles  &  Salt 
Lake  has  ordered  three  switching  locomo- 
tives from  the  Baldwin  Locomotive 
Works. 

The  Dorado  Extension  Railway  of  Co- 
lombia has  ordered  two  Prairie  type  loco- 
motives from  the  American  Locomotive 
Company. 


The  Pcnu.sylvania  is  reported  to  have 
placed  an  order  for  forty-six  .\tlantic  type 
locomotives    to    be    built    at    its    Juniata 

shops. 

The  Buffalo.  Rochester  &  Pittsburgh 
has    placed    an    order    witli    tlu-    Cambria 


The  Great  Northern  has  ordered  5,000 
tons  of  rails  from  the  Lackawanna  Steel 
Company,  and  5,000  tons  from  the  Bethle- 
hem Steel  Company. 


The  Central  Railroad  of  New  Jersey 
has  ordered  ten  ten-wheeled  locomotives- 
and  five  switchers  from  the  Baldwin  Loco- 
motive  Works. 


The  Buffalo,  Rochester  &  Pittsburgh  is 
said  to  be  in  the  market  for  1,000  fifty-ton 
gondola   cars,    1,000  box   cars,   and    1,000 

fifty-ton  hopper  cars. 


The  Wabash  has  started  work  on  the 
new  yards  at  Granite  City,  111.  A  round- 
house, turntable  and  shop  will  be  built  at 
a  cost  of  about  $100,000. 

The  Chicago,  Milwaukee  &  St.  Paul 
will  soon  start  on  an  order  for  25  con- 
solidation and  10  Mikado  locomotives  at 
the  West  Milwaukee  shop. 


The  Grand  Trunk  will  build  an  addi- 
tion to  its  engine  house  at  Biggar,  Sask., 
and  it  is  said  that  building  of  shops  at 
that  place  is  also  contemplated. 


The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  has  ordered  si.x  consolidation  and 
four  Pacific  type  locomotives  from  the 
.•\mcrican  Locomotive  Company. 

The  Chicago  &  North  Western  is  in  the 
market  for  twenty-seven  smoking  cars, 
thirty  steel  baggage  cars,  thirty-six  steel 
coaches  and  eight  steel  postal  cars. 

The  Texas  F'acific  has  completed  about 
11  out  of  80  miles  of  relaying,  with  80- 
pound  steel.  Twenty  miles  of  new  75- 
pound  are  also  to  be  used  in  relaying. 


The  Missouri  Pacific  is  in  the  market 
for  1(X)  passenger  cars.  The  order  will 
include  chair  cars,  coaches,  baggage  cars 
and  express  cars,  all  to  be  of  steel  con- 
struction. 

Tlic  Chicago  &  North  Western  has  or- 
dered 1.000  gondolas  from  the  American 
Car  it  Foundry  Company  and  1.000  gon- 
dolas from  the  Western  Steel  Car  & 
Forndry  Ci  mpany. 
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Tlie  Pcking-Kalgan  Railway,  of  Cliina, 
has  ordered  five  Pacific  type  locomotives 
and  four  Mikadci  locomotives  from  the 
American  Locomotive  Company.  .-\11  will 
be  equipped  with  superlieaters. 


Tlie  Long  Island  has  ordered  20  ex- 
press cars,  15  motor  combination  passen- 
ger and  baggage  cars,  12  coaches  and  3 
combination  passenger  and  baggage  cars 
from  the  American  Car  &  Foumlry  Com- 
pany.  . 

The  San  Pedro,  Los  Angeles  &  Salt 
Lake  has  ordered  eight  Mikado  locomo- 
tives from  the  American  Locomotive 
Company.  These  locomotives  will  be 
equipped  with  superheaters  and  will  be 
oil  burners. 


The  St.  John  &  Quebec  will  award  con- 
tracts in  the  near  future  for  the  construc- 
tion of  an  80-mile  section  to  be  about  220 
miles  long,  between  St.  John  and  Grand 
Falls,  N.  B.  One  steel  bridge  1,950  feet 
long  will  be  erected. 


The  Pennsylvania  is  installing  auto- 
matic block  signals  and  switches  between 
Lewiston  and  Huntington,  Pa.  They  are 
electrically  controlled.  When  this  is  com- 
pleted, all  traffic  running  between  Pitts- 
burgh and  New  York  city  will  be  con- 
trolled under  this  system  as  soon  as  this 
piece  is  completed. 


The  Kansas,  Oklahoma  &  Southwestern 
was  organized  some  time  ago  and  now  has 
plans  that  call  for  building  from  Caney, 
Kan.,  southeast  via  Wann,  Okla.,  Dela- 
ware and  Nowafa,  to  Vinita.  The  line 
will  have  maximum  grades  of  one  per 
cent.,  with  six  degrees  of  curvature.  A 
contract  was  given  last  year  to  the  Con- 
tinental Construction  Company,  Caney, 
Kan.,  to  carry  out  the  work,  which  calls 
for  handling  25,000  culiic  yards  to  the 
mile.  . 

The  Florida  East  Coast  Railway  has 
just  received  12  new  locomotives  from 
the  American  Locomotive  Company, 
Schenectady  works.  The  new  engines 
are  of  the  Pacific  type,  equipped  with 
Schmidt  superheater,  piston  valves, 
Walschaerts  valve  gear,  type  E  Pyle  Na- 
tional Electric  Headlight,  Westinghouse 
E-T  brake  equipment,  etc.  The  cylinders 
are  22  x  26.  They  are  to  he  used  in 
botk  freight  and  passenger  service. 
Twelve  more  will   arrive  in   November. 

The  Latest. 

The  very^  latest  scheme  for  reducing 
the  number  of  fatalities  in  railway  col- 
lisions is  to  place  the  baggage  car  in  the 
hind  end  of  each  p.issenger  train  to  act 
as  a  buffer.  The  idea  is  in  line  with  the 
remarks  of  a  colored  sleeping  car  porter 
who  wished  to  knov.  "Why  dey  don't 
leave  off  de  hind  cyar.  which  always  gets 
mashed   in  a  collision'" 


A    Comfortable    Finish. 

At  the  last  Traveling  Engineers'  Con- 
vention Mr.  J.  M.  Daly,  General  Superin- 
tedcnt  of  Transportation  of  the  Illinois 
Central,  delivered  an  interesting  address 
on  Tonnage  Rating,  in  which  he  related 
an  anecdote  told  him  years  ago  by  Angus 
Sinclair.  Mr.  Daly  mixed  the  story  a 
little,  wliicli  originally  was : 

When  railways  were  first  opened  in 
Scotland  there  was  decided  prejudice 
against  them  amnng  the  educated  classes, 
and  dilticulty  was  experienced  in  finding 
men  to  take  such  positions  as  station 
agents  and  others  that  called  for  some 
business  knowledge.  The  most  intelli- 
gent class  of  workmen  in  these  days  were 
weavers.  Studious  liabits  were  fashion- 
able among  the  old  hand  loom  weavers, 
many  of  them  having  been  in  the  habit 
of  reading  Latin  and  Greek  works  to 
lighten  their  monotonous  occupations. 
Another  peculiarity  among  weavers  was 
that  they  were  keen  politicians,  many  of 
them  being  Chartists,  a  semi-socialistic 
organization  formed  to  conserve  popular 
rights.  Not  a  few  of  them  were  also 
free  thinkers. 

The  first  station  masters  were  largely 
selected  from  the  weaver  class.  David 
Falconer  had  been  for  many  years  station 
master  at  Marykirk,  but  old  age  over- 
took him.  also  an  attack  of  pneumonia, 
and  David  was  reported  to  be  about  to 
pass  into  the  bourne  from  which  n.i 
traveler  returns. 

David  had  not  connected  himself  with 
any  religious  denomination.  Init  it  was 
the  duty  of  the  parish  minister  to  visit 
the  sick  and  he  called  upon  David  with 
the  view  of  giving  comfort  and  spiritual 
aid. 

"I'm  vcrra  sorry  to  find  you  in  this 
condition.  David."  said  the  Rev.  Mr.  Mc- 
Gowan,  "will  you  permit  me  to  read  a 
chapter  of  the  Word  for  your  edifica- 
tion ?" 

"No.  I  dinna  want  any  Rilile  reading: 
don't  believe  if." 

"Noo,  David,  will  ye  let  me  ofifer  a 
prayer  in  this  trying  moment"'" 

"No,  dinna  want  any  praying  on  ma 
account." 

"This  is  really  tmi  bad  David,  you  arc 
passing  fast  away  with  nothing  to  com- 
fort you  on  the  long  journey  Can't  I 
do  anything  to  comfort   you?" 

"We'el.  Minister,  if  yoti  can  start  an  ar- 
gument wi  me.  I  think  it  might  help  to 
make   nir   jiass  away   happy." 


A  poet  who  has  been  known  to  tell  tlio 
truth  recounts  this  story  of  his  little 
daughter.  Her  mother  found  her  ex- 
pounding the  f)rigin  of  the  sex  to  her 
family  of  dolls.  "You  sec,  children."  she 
said,  ".Adam  was  a  man  all  alone,  and 
was  very  lonely,  so  God  put  him  to  sleep, 
took  his  brains  out.  and  made  a  nice  lady 
of  them." 
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BooKs,  Bulletins,  Catalogues,  Etc. 


NOW  IS  THE  TIME  to  install  a 

Rue  Boiler  Washer 
and  Tester, 

For  you  will  need  it  wlien  cold 
weather  conies.  It  will  wash  out, 
test  and  fill  your  boiler,  all  with 
hot  water,  and  have  it  ready  for 
use  in  one  hour. 

THINK    IT    OVER. 
Cataliit'  f'li  BoiliT  Washcis  A-.j. 
Catalog  on  lujoctors  B-5. 

Rue  Manufacturing  Co., 

228  CHERRY  STREET 
PKilsidelpKia,  Pa. 

Miiinif!ict»r.n-s    of    Injoctors.    Kj.'rtnrf. 

IlolliT    Washers   ami    Testers.    Boiler   Ch.rks. 

Check    Valves. 


Long  Distance  Telephone  15th  Season 

STOP  AT  THE 

HOTEL  PONCE  DE  LEON 

AND  ANNEX 

WHEN  AT 

ATLANTIC  CITY 

Virginia  Avenue  and  the  Boach 

Tlic  Hotel  Ponce  De  Leon  is  newly 
furnished  throughout  with  rare  taste,  .in<l 
possesses  all  modern  requisites  for  con- 
venience and  comfort  of  guests. 

Hot   and  cold    sea   water   baths. 

European  and  .American  Plan. 

A  BOOXLET  will  be  gladly  furnished 
on    application. 

Rates,  running  from  $12.50  to  S.'n.OO 
per  week,  according  to  location  of  tlie 
rooms. 

Onicial  Hotel  American  Motor  I.c.iKne 
and  the 

International    .'Xutomobile   League, 
r..M? AC.K  rSPAt^ITY.  200  MACIIINF-,^. 

F,:r    further    ni  f.irmat...n    addre-- 

ALFRED  B.  GRINDROD 

Manaifer 

Atlantic  City.  N.  J. 


Locomotive  Boiler  Construction. 
.A  new  edition  of  this  standard  work  by 
Irank  A.  Kleinhaus  has  just  been  pub- 
lished by  the  Norinan  W.  Ilcnley  Publish- 
ing Company,  New  York.  It  extends  to 
nearly  500  pages,  with  350  illustrations 
and  5  folding  plates.  As  an  educational 
wcjrk  it  is  not  surpassed  by  any  other 
book  on  the  same  subject.  The  locomo- 
tive is  taken  up  in  complete  detail  from 
the  first  mark  in  the  first  sheet  to  the 
finished  boiler.  All  types  of  boilers  are 
illustrated  and  described.  Riveting, 
punching,  dies,  and  all  means  and  methods 
tiscd  on  boiler  constructing  are  described 
with  a  degree  of  clearness  that  meets  the 
retpiirements  of  the  beginner  as  well  as 
the  most  skilled  workman.  Boiler  in- 
si)ection  laws,  examination  questions  with 
the  answers  are  appended,  and  it  would  be 
difficult  indeed  to  imagine  anything  in 
connection  with  boiler  construction  that 
is  not  clearly  described  in  the  new  edition 
of  this  excellent  work.     Price  $3. 


demonstration  ot  a  Micnigan  Central  en- 
gine with  adjusted  staybolts  which  is  quite 
interesting  and  deals  tentatively  with  the 
bolt  adjustment.  Copies  of  these  interest- 
ing pamphlets  on  the  subject  of  staybolts 
will  be  sent  on  application. 


National  Tube  Company's  Bulletin. 

The  "Manufacture  and  use  of  Shelby 
Seamless  .Steel  Tubing"  is  the  subcct  of 
an  admirable  treatise  prepared  by  Mr. 
J.  H,  Nicholson  and  Mr.  Emil  Holinger, 
and  reprinted  by  the  National  Tt>be 
Company,  Pittsburgh,  Pa,  The  publica- 
tion extends  to  forty  pages,  and  is  print- 
ed on  superfine  paper  and  profusely  il- 
lustrated. The  appliances  used  in  the 
manufacture  of  tubes  are  fully  described. 
It  may  be  stated  that  the  company  era- 
ploys  about  17,000  men,  and  they  have 
modern,  self-contained  plants,  and  con- 
trol all  parts  of  the  operation  of  manu- 
facture from  the  ore  to  the  finished 
product.  About  3,000,000  tons  are  used  in 
the  pipe  industry  each  year,  gnd  the  de- 
mand is  steadily  increasing.  Almost  one- 
tliird  of  this  immense  tonnage  is  pro- 
duced by  the  National  Tube  Company. 
I'tsides  the  special  bulletin  referred  to 
there  are  a  large  number  of  other  inter- 
esting publications  bearing  on  the  com- 
pany's fine  products,  copies  of  any  of 
which  may  be  had  on  application. 


Staybolts. 
The  Flannery  Bolt  Company,  Pitts- 
burgh, Pa.,  are  issuing  .i  series  of  very 
instructive  pamphlets  particularly  describ- 
ing the  correct  methods  if  applying  the 
flexible  staybolts.  Illustrations  are  given 
showing  correct  methods  of  aligning  stay- 
bolts,  and  also  of  incorrect  methods  that 
have  crept  into  use.  The  necessity  of 
squaring  all  bolts  with  the  firebo.x  sheet 
is  clearly  pointed,  and  a  scries  of  ques- 
tions and  answers  give  the  pamphlets  a 
high  educational  value.  Among  the  pam- 
phlets one  dealing  with  the  "Breakage  of 
Staybolts."     contains     the     report     of     a 


National  Spring  Plug  Cock. 

The  National  Tube  Company,  Frick 
Building,  Pittsburgh,  Pa.,  are  meeting 
with  much  success  in  the  growing  demand 
for  the  spring  plug  cock,  which  was  de- 
signed to  overcome  the  disadvantages  oi 
tile  ordinary  style,  or  through-plug  cock. 
.•\s  is  well  known  when  the  plug  becomes 
loose  in  the  ordinary  type  of  cock  the 
workman  frequently  injures  the  plug  in 
tightening  it.  Then,  again,  should  the 
plug  become  cemented  to  the  body,  it  is 
common  practice  to  loosen  the  nut  and 
drive  up  the  plug  with  whatever  tools  are 
at  hand,  no  special  care  being  taken  to 
properly  adjust  the  plug  afterward.  In 
the  National  plug  cock,  the  plug  is  in- 
verted with  a  spring  at  the  bottom  which 
constantly  presses  the  plug  firmly  against 
the  seat.  In  the  event  of  the  plug  sticking 
after  long  service,  it  may  be  readily 
loosened  by  a  slight  blow  on  the  top,  after 
which  it  is  instantly  reseated  by  the 
action  of  the  spring.  The  article  is  fool 
proof,  and  cannot  be  tampered  with  by  in- 
competent  workmen. 


Iriish  Channel  Railway. 

1  he  proposition  to  connect  Ireland  to 
F.ngland,  by  means  of  a  submarine  tunnel 
or  floating  bridge  or  other  scheme  has 
engaged  the  attention  of  engineers  for 
many  years.  In  view  of  the  distance  to 
!.e  traversed,  the  work  seems  too  vast 
fir  present  attainment,  but  as  scientific 
progress  is  so  rapid  it  is  not  outside  the 
pale  of  engineering  consideration  to  con- 
template a  tunnel  under  the  .Atlantic  or 
a  (light  to  the  moon.  Mr.  II.  G.  Tyrrell, 
an  eminent  Chicago  engineer,  presents 
the  latest  contribution  to  the  spanning  or 
ti.nnelling  of  the  Irish  Channel.  From 
Black  Head  in  Ireland  to  Port  Patrick  in 
Scotland  is  23  miles.  Mr.  Tyrrell  has 
four  methods  of  getting  over  this:  a  con- 
tinuctis  embankment  or  causeway — a  sub- 
marine tunnel — a  submerged  floating 
lube  or  viaduct — or  a  bridge.  All  that 
i;    needed    now    is   the   monev. 


Removal. 

The  Collins  Metallic  Packing  Company, 
manufacturers  of  Collins  metallic  pack- 
ing and  Collins  wheel  flange  lubricator,  in 
view  of  the  growing  demand  for  their  fine 
products,  have  removed  to  more  com- 
modious quarters  at  56  and  58  N.  Second 
street.  Philadelphia,  Pa.,  where  the  com- 
pany's works  and  offices  are  now  located. 
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South  African  Railways. 
The  general  manager  of  the  South  Af- 
rican railways  lias  forwarded  ti)  us  a 
copy  of  his  annual  rci)ort  which  has  just 
hcen  published  and  which  extends  to 
nearly  200  pages,  h'roni  the  report  it 
appears  that  forly-two  new  locomotives 
were  placed  in  service  last  year,  and  there 
are  now  1.454  locomotives,  of  which  1,426 
are  of  the  3  ft.  6  ins.  gauge  type,  and 
iwcnty-eiglit  of  tlie  2-it.  gauge.  Tlie 
average  tractive  force  is  21.103  pounds. 
.Of  the  3  ft.  6  ins.  gauge  of  locomotive, 
105  were  in  course  of  construction  during 
the  year.  Of  the  locomotives  placed  in 
service  during  the  year  II  were  of  the 
Mallet  type,  and  their  operation  is  re- 
ported to  have  considerably  reduced 
working  costs.  The  replacement  of  castor 
oil  by  cheaper  oil  for  lubrication  is  meet- 
ing with  success,  as  the  previous  reports 
showed  that  the  wear  and  tear  on  the 
engine  bearings  is  greater  with  castor  oil 
than  with  the  mi.xed  oils  now  used.  The 
number  of  wagons,  which  is  being  rajiidly 
added  to,  amounted  at  the  end  of  last 
year  to  21,932  with  a  carrying  capacity  of 
414.,'<S3  tons. 


Graphite  Paint. 
.\part  from  the  universally  acknowl- 
edged merits  of  Dixon's  Graphite  where 
Used  as  a  lubricant  there  are  an  endless 
variety  of  uses  to  which  the  Dixon  Graph- 
ite productions  are  put.  Among  these 
Dixon's  Silica-Graphite  Paint  is  an  ex- 
ample. This  compound  is  rapidly  liecom- 
ing  the  standard  protective  paint  for 
railroads.  Its  recent  application  to  the 
new  twin  water  tanks  at  the  pumping 
station  of  the  Pennsylvania  Railroad  near 
Plainsboro,  N.  J.,  is  a  shining  example. 
Each  of  the  tanks  has  a  capacity  of  100,- 
000  gallons,  and  the  contents  are  piped  to 
water  pans  situated  along  the  tracks, 
which  in  turn  supply  the  water  to  trains 
while  under  speed.  Many  tests  by  the 
Pennsylvania  of  different  kincls  of  paint 
liave  clearly  demonstrated  to  the  satis- 
faction of  the  company's  engineers  the 
superiority  of  Dixon's  Silica-Graphite 
paint,  which  has  the  doulile  merit  of  a 
bnely-polislied  appearance  and  of  endur- 
ing quality. 


H.     W.     Johns-Manville     Co.      Opens 
Branch    in    Galveston,    Tex. 

Tlie  spirit  of  Ijusiness  enteri)risc  which 
characterizes  this  aggressive  concern  is 
once  more  evidenced  by  the  opening  of  a 
new  office  and  warehouse  in  Galveston, 
Texas.  The  H.  'W.  Johns-Manville  Co 
now  boasts  three  offices  in  the  Lone  Star 
Stale,  viz.,  at  Houston,  Dallas  and  Galves- 
ton At  the  last  named  place,  in  a  mod- 
ern lirick  warehouse  of  large  proportions, 
will  be  consolidated  the  stock  for  distri- 
bution to  the  different  offices  and  through- 
out the  lirm's  Texas  territory. 


The  II.  \V.  Johns-Manville  Company  is 
among  the  country's  largest  houses  deal- 
ing in  roofing,  building  materials,  pack- 
ings, pipe  coverings,  insulating  materials 
and  electrical  goods,  and  is  the  world's 
largest  manufacturer  and  distributor  of 
asbestos  goods.  This  concern  owns  ex- 
tensive asbestos  mines  in  Danville,  P.  Q. 
Canada,  and  has  nine  factories  located  in 
various  cities  throughout  the  United 
States. 


Metallic    Packing. 

The  Edwards  type  of  metallic  packing, 
specially  designed  for  superheat  and  high 
pressure  engines,  and  manufactured  fiy 
the  Jerome-Edwards  Metallic  Packing 
Company,  Railway  Exchange  Building, 
Chicago,  11!.,  is  the  result  of  several  years' 
experimenting  and  after  repeated  trials 
in  several  Western  railroads  has  been 
found  to  be  absolutely  reliable,  and  will 
not  melt  or  cut  the  rod  under  the  most 
severe  service.  A  descriiiti\c  Imlletin 
has  just  been  issued  by  the  enterprising 
company,  copies  of  which  may  be  had 
on  application.  A  good  proof  of  the  en- 
during qualities  of  the  packing  is  found 
in  the  fact  that  it  has  been  adopted  as 
the  standard  in  the  Chicago,  Milwaukee 
&  St.   Paul  Railroad. 


Crude  Oil  as  Engine  Fuel. 

It  is  estimated  that  more  than  32,000,000 
barrels  of  cnnle  oil  were  used  by  rail- 
r.iads  of  the  L'nited  States  for  fuel  in 
1912.  This  was  an  increase  of  more  than 
4.000.000  barrels  over  1911.  During  the 
last  few  years,  crude  oil  has  replaced 
coal  for  fuel  on  the  locomotives  upon 
many  of  the  railroads  in  Texas,  Oklahoma 
and  Louisiana. 

The  total  mileage  of  railroad  now  oper- 
ated with  fuel  oil  is  about  28,000  miles. 
The  adoption  of  oil  for  fuel  by  many  of 
the  roads  has  added  greatly  to  the  com- 
fort of  the  traveling  public,  has  lessened 
I  he  labor  of  the  firemen,  and  has  greatly 
reduced  the  cost  of  operation.  More 
than  1.200  oil  burning  locomotives  are  in 
use  on  the  Southern  Pacific  and  more 
llian  SOO  on  tlie  Santa  Fe. 


Removal    Notice. 

The  general  offices  of  the  .Aniencan 
Sticl  1-V)undries,  Chicago,  111.,  with  head- 
(juarters  formerly  in  the  Commercial 
Hank  building,  has  removed  to  more  com- 
modious offices  in  the  McCormick  build- 
ing, 332  South  Michigan  Avenue,  Chi- 
cago, 111. 


,\nnouncement  is  made  by  the  Wm.  II. 
Wood  Loco  Eire  Box  &  Tube  Plate 
Company  that  the  American  Locomotive 
Company  and  the  Baldwin  Locomotive 
Works  will  manufacture  their  fire  boxes 
under  a  reasonable  royalty,  whenever 
specified. 
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Mica  headlight  chimneys  are  an 
established  fact.  We  now  have  a 
new  form  of  lantern  globe  to  offer 
that  will  prove  equally  as  economi- 
cal and  efficient.  STORES  MICA 
COMPANY.  Owego,  N.  Y. 
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The  Standard  Locomotive  Stoher 


The  persistent  demands  of  the  various 
railroads  for  increased  weight  of  trains  is 
presenting  a  problem  of  no  small  im- 
portance to  the  mechanical  departments 
and  to  those  responsible  for  the  designs 
of  the  locomotives  necessary  to  meet 
these  conditions. 

Owing  to  the  limits  within  which  the 
modern  locomotive  must  be  constructed 
the  difficulties  in  obtaining  the  necessary 
proportion  of  the  relative  parts  demands 
considerable   thought   and    ingenuity ;    but 


or  "experiments,"  but  liave  entered  the 
ranks  of  the  regular  locomotive  power, 
and  are  daily  carrying  their  burden  with 
no  special  attention  or  comment. 

One  of  the  most  important  problems  in 
connection  with  the  development  of  ;hcse 
heavy  locomotives  was  the  question  of 
fuel  consumption,  and  whether  the  coal 
requirements  of  such  a  locomotive  would 
be  within  the  physical  possibility  of  a 
human  stoker. 

Experience  has  shown  that  locomotives 


mand  for  tiring  the  heavy  locomotives  by 
mechanical  means,  and  considerable  en- 
gineering skill  and  ingenuity  have  already 
been  displayed  in  the  several  devices  de- 
veloped for  the  purpose. 

One  of  the  latest  and  undoubtedly  one 
of  the  most  successful  of  these  devices  is 
represented  by  the  Standard  Stoker, 
which,  considering  the  time  it  has  been 
in  operation,  has  shown  .'uch  exceptional 
results  and  possibilities  that  its  success  is 
unquestionably  assured. 
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at  least  one  important  limitation  appears 
to  have  been  successfully  removed,  and 
that  is  the  physical  limitation  of  the 
fireman. 

The  increased  tractive  power  necessary 
to  haul  the  enormous  trains  over  the 
ruling  grades  has  resulted  in  the  develop- 
ment of  designs  which  a  few  years  ago 
would  have  been  regarded  as  "freaks," 
but  which  today  are  officially  performing 
the  work  for  which  they  were  originated, 
and   are   no   longer   regarded  as   "freaks" 


of  large  modern  design  cannot  be  fired 
upon  the  same  basis  as  those  of  a  few 
years  ago ;  that  is  to  say,  a  man  cannot 
endure  the  demand  upon  his  physical 
capabilities  for  anything  approaching  the 
same  period ;  owing  to  the  increased 
labor  necessary  to  maintain  a  satisfac- 
tory steam  pressure,  with  the  result  that 
these  large  locomotives  have  to  be  double 
crewed,  or  the  hours  of  toil  considerably 
reduced. 

These  conditions  have  developed  a  de- 


This  mechanical  stoker  was  applied  to 
one  of  the  heavy  freight  engines  on  the 
Xew  York  Central  Railroad,  and  during 
tlie  period  it  has  been  in  operation  has 
given  very  excellent  results  in  the  regular 
service  in  which  these  engines  are 
emplo\ed. 

.'>ince  the  locomotive  was  equipped  with 
this  stoker  it  has  operated  over  6,000 
miles  without  one  shovelful  of  coal  being 
put  into  the  fire  box  by  hand,  and  without 
a    .^in.cle    failure    having    been    recorded 
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ai^aiiist  it,  and  we  have  been  inturiiK-il 
iiljon  the  unquestionable  authority  of 
those  entirely  disinterested  and  who  have 
observed  its  performance,  that  no  difficulty 
has  been  experienced  at  any  time  and 
under  the  most  adverse  conditions  of 
maintaining  the  maximum  boiler  pressure. 

In  order  that  this  device  may  be  more 
thoroughly  understood,  we  give  a  longi- 
tudinal section  showing  .'ill  the  important 
features  of  this  new  stoker. 

So  far  as  simplicity  is  concerned,  it 
would  be  difficult  to  conceive  of  a  |)iece 
of  mechanism  less  complex  and  yet 
callable  of  automatically  accomplisliing 
the  manual  work  of  a  fireman. 

Its  operation  will  no  doubt  lie  im- 
mediately understoiid   by   a  glance  at   the 


power,  freedom  from  c  iniiilicaled  parts, 
and  possibility  of  breakdowns  or  failures. 
From  the  tender  the  coal  passes  into 
what  is  known  as  the  Intermediate  Con- 
veyor "B,"  which  is  flexibly  connected 
to  the  Tender  Conveyor  and  Front  Con- 
veyor "C,"  located  on  the  locomotive. 
The  Intermediate  Conveyor  is  contained 
in  a  steel  trough  or  housing,  "D."  one  end 
of  which  is  supported  by  the  tender  and 
the  other  by  the  engine,  the  supports  be- 
ing constructed  on  the  principle  of  a 
"ball  and  socket"  joint  permit  of  ample 
freedom  of  ninvenient  between  the  en- 
gine and  ten<Ur.  Tlie  end-ways  move- 
ment between  the  en.gine  and  tender  is 
provided  for  by  means  of  a  sliding  joint 
between     the     front     end     df    the     Inter- 


veyor  the  coal  enters  the  vertical  con  - 
veyor  "G,"  by  means  of  which  it  is  raised 
vertically  to  a  point  slightly  above  the 
top  level  of  the  lire,  and  from  which  it  is 
evenly  distributed  over  the  entire  bed 
of  fuel. 

The  method  of  distribution  is  worthy 
of  special  note,  and  is  accomplished  by 
means  of  five  steam  jets  "H"  having  an 
intermittent  action  controlled  by  the  pis- 
ton valve  "J,"  which  is  operated  through 
an   eccentric  from  the  main  drive  shaft. 

Tlie  jets  "H"  are  so  arranged  as  to 
cover  every  section  of  fire  box  and  per- 
mit of  great  flexibility  and  variation,  so 
that  any  desired  part  of  the  fire  is  nnder 
the  immediate  control  of  the  fireman. 

As   an  example  of  the  results  obtained 


IN    till';  \.\-\  r  .>si  HI-. 
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cut  by  those  iamiliar  wilb  the  subject, 
but  in  order  !•)  avoid  any  misunder- 
standing we  will  give  a  lirief  description 
of  the  manner  in  wliieh  the  coal  is  auto- 
matically taken  fmni  tin-  IiiuUt  and  dis- 
triliuted  over  the  lire  continui  .usly  and 
witliout  interruption  or  assistance  mi  tlie 
li.irl  of  the  fireman. 

Tlie  floor  of  the  co;il  space  within  the 
lender  differs  from  those  ordinarily  in 
use  in  that  the  horizontal  floor  has  lieen 
repb-ice<l  by  sloiiinp  sides,  wliirli  .•iciiially 
form  a  V,  at  the  l)o||oiii  of  wliieh  is 
located  the  hori/onlal  screw  or  "tender 
conveyor"  ".\."  Tliis  sloiiinp;  fcu'mation 
permits  of  all  the  coal  being  fed  into  tlic 
conveyor  by  gravity  without  the  use  of 
agitators  or  other  mechaniea!  means,  thus 
saving     a     ciin^-iiUr.iMe     expenditure     in 


mediate  Coiue>or  "!'."  ■„]],]  the  rigid  por- 
tion of  the  front  CoiniMir  "C"  to  which 
it  is  secured,  and  from  wliich  it  olnains 
its  rotary  motion.  Ibis  joint  consists  of 
a  square  shank,  on  that  portion  of  the 
nnivers.i!  cmpling  "!•'."  secured  to  the 
l-'ront  Conveyor  "C"'  wliieli  lits  into  a 
corresponding  sipiare  hole  in  the  hub  of 
the  Intermediate  Convex  .r  in  wliieh  it 
is  free  to  slide  end-w.i\s.  but  by  virtue 
of  its  square  shank  mainl.iips  ,i  constant 
rotary  motion. 

The  coal  after  le.'ning  the  Intermediate 
Conveyor  passes  into  the  front  Conveyor 
"C"  through  tile  main  driving  gear.  "F." 
the  arms  of  which  arc  mi  constructed  as 
to  advance  the  coal  just  as  efficiently  as 
the  rcgul.ar  conveyor  lliijhts. 

.After   passing   through    the    Front    Con- 


with  this  ilistriluitiiig  device,  we  are  an- 
tliorit.iti\el\  infonued  that  the  locomotive 
ec|iiip])ed  with  this  stoker  invariably  runs 
over  till'  division  without  resorting  to  the 
use  of  the  raki-  and  reaches  the  terminals 
with  a  perfectly  level  lire.  We  believe 
such  a  performance  to  be  remarkable  in 
the    history    of    Mt-chanical    Stoking. 

-\  feature  worthy  of  considerable  at- 
tention is  the  method  employed  for  pro- 
tecting the  parts  exi)Osed  to  the  fire  lo 
catcd  within  the  lire  box.  This  at  flrst 
presented  an  eNtrtuiely  difflcult  problem. 
but  by  persistent  efforts  was  finally  over- 
come by  shielding  the  vertical  conveyor 
housing  "K"  by  means  of  a  sloping  or 
angular  grate  "L"  jierforated  in  much  the 
same  manner  as  the  regular  grate  bars, 
which    permit    of    a    flow    of    air    through 
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same  at  all  times,  the  cooling  effect  of 
which  has  been  proved  to  amply  protect 
this  sloping  grate  from  deterioration  re- 
sulting from  contact  with  the  fire. 

The  existing  sloping,  or  protecting 
grate  at  present  in  this  engine  is  the  one 
originally  installed,  and  after  long  an  I 
severe  service  shows  absolutely  no  indi- 
cation of  effects  from  the  fire,  there  be- 
ing every  evidence  that  it  will  last  fully 
as  long  as  the  usual  grate  bars. 

The  stoker  is  operated  by  means  of  a 
small  two-cylinder  vertical  type  steam  en- 
gine, and  under  normal  conditions  the 
horse  power  required  to  operate  the  stok- 
er and  attachments  thereto,  includina  the 
distributing  valve  does  not  exceed  7  11.  P. 

The  power  is  transmitted  from  the  en- 
gine by  means  of  a  heavy  bronze  worm 
gear  through  the  main  driving  shaft,  and 
from  which  the  horizontal  and  vertical 
conveyors  are  operated  by  suitable  licvel 
and  spur  gearing. 

The  bevel  gears  for  operating  the  ver- 
tical conveyor  are  contained  in  a  cast 
steel  gear  case  "M"  partly  filled  with  oil. 
located  within  the  ash  pan,  and  which 
needs  absolutely  no  attention  whatever 
with  the  exception  of  an  occasional  ex- 
amination of  the  oil  level,  say  every  four 
or  five  days,  and  which  may  be  dore  in  a 


few    moments   liy 
located  outside  of 
.Another  feature 
to    which    particul 


oljserving  the   indicator 
the  frame. 

of  the  Standard  Stoker 
attention    should    be 


directed  is  the  entire  absence  of  noise 
when  in  operation  as  a  result  of  all  the 
moving  parts  being  of  very  low  speed 
and  rigidity,  and  yet  where  necessary, 
liexibly,  supported  so  that  no  rattle  or 
vil)ration  exists. 

The  locomotive  to  which  the  stoker  is 
attached  has  been  put  into  practically  all 
kinds  of  service  with  the  object  of  testing 
the  merits  of  this  stoker  which  has  never 
failed  to  give  entirely  satisfactory  results, 
maintaining  the  ma.ximum  steam  pressure 
under  all  conditions  of  service. 

During  the  time  it  has  been  in  opera- 
tion not  one  cent  has  been  spent  upon  its 
maintenance,  and  the  fact  that  not  a  single 
breakdown  has  occurred  is,  we  believe, 
with  our  knowledge  of  the  subject,  a  re- 
markable performance,  and  which  indi- 
cates an  exceptionally  low  cost  of  main- 
tenance. 

With  a  full  appreciation  of  the  severe 
service  and  unlocked  for  stress  to  which 
parts  on  a  locomotive  are  subjected,  it 
was  decided  to  use  no  metal  liable  to 
fracture,  consequently  the  stoker  is  con- 
structed throughout  of  cast  steel  with  the 
exception,  of  course,  of  bearings  and 
other  parts  where  mild  or  wrought  steel 
would  be  appropriate.  This  decision,  no 
doubt,  accounts  in  a  large  measure  for 
the  entire  freedom  from  failures  or  break- 
downs. 

The  controlling  valves  of  the  stoker 
(ngine  and  distributing  jets  are  conveni- 
ently located  in  respect  to  the  fireman's 
seat,  and  as  the  operation  of  the  stoker 
needs  only  a  minimum  of  attention  the 
regular  duties  of  the  fireman  in  observ- 
ini:  signals,  etc..  are  not  interfered  with. 
Pile  lubrication  of  the  various  parts  is 
accomplished  by  means  of  automatic 
grease  cups,  consequently  after  these  have 
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been   filled   and   adjusted   no   further   at- 
tention to  lubrication  is  necessary. 

The  Standard  Stoker  is  manufactured 
by  the  Standard  Stoker  Company,  No. 
3735  Grand  Central  Terminal  Building, 
New  York  City,  with  offices  also  at  the 
du  Pont  Building,  Wilmington,  Delaware. 


Urge   Fairness  Towards   Railways. 

.•\  recent  address  made  by  Cbainnaii 
E.  E.  Clark,  of  the  Commission,  to  the 
National  Association  of  Railway  Com- 
missioners, is  significant.  He  told  his 
hearer  that  the  railroads  could  not  pro- 
vide the  transportation  facilities  asked 
of  them,  as  to  freight  and  passengers, 
unless  their  income  was  increased  and 
their  credit  strengthened.  This  meant, 
he  intimated,  a  general,  if  small,  eleva- 
tion   of   rates.      He    admitted    prejudice 


into  unprecedented  proportions.  The 
country  in  general  would  begin  to  en- 
joy one  of  the  most  opulent  eras  in  its 
history. 

Reliable  evidence  is  at  liand  that  an 
era  of  better  understanding  has  been 
reached  as  between  the  railroads  and 
the  people.  The  former  seem  resolved 
on  a  more  straightforward  course.  The 
latter  have  punctured  the  pretense  of  the 
political  ghost-dancers  and  the  nuick- 
rakers.  The  Interstate  Commerce 
Commission  itself  appears  minded  to 
ward  off  old  vicious  practices,  and  to 
ask  for  a  square  deal  for  the  railroads 
as  well  as  the  people.  In  view  of  this 
crystallizing  situation,  the  railroads 
stand  an  increasingly  excellent  chance 
to  dispose  of  their  securities  upon  fair 
terms,    and    to   administer   the   proceeds 


Sunset-Central  Strike. 

The  trainmen  of  the  Sunset-Central  or 
Atlantic  division  of  the  Southern  Pacific 
alleged  that  they  were  suffering  from 
si.xty-seven  grievances,  some  of  them  dat- 
ing back  two  years.  The  organizations 
were  the  Brotherhood  of  Locomotive  En- 
gineers, the  Brotherhood  of  Locomotive 
Firemen,  The  Order  of  Railroad  Train- 
men and  the  Order  of  Railroad  Conduc- 
tors. 

Demands  were  made  for  settlement  of 
the  grievances  complained  of,  and  the  re- 
quests being  refused  a  strike  was  insti- 
tuted on  November  13,  and  continued  for 
five  days  before  the  company  decided  to 
grant  the  trainmen's  demands,  to  meet  a 
federated  committee  of  the  four  unions. 
The  settlement  was  brought  abo\it  by  the 
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against  such  policy,  growing  out  of  the 
past  high  financiering  and  abuses  of  the 
carriers.  But  he  said  tliat  if  the  car- 
riers are  to  be  penalized  for  tlieir  past 
sins,  the  commerce  of  the  whole  nation 
would  be  made  the  victim. 

No  one  doubts  that  the  railroads  of 
the  whole  country  are  in  need  of  ex- 
tensive standardization.  Their  equip- 
ment and  facilities  are  entirely  insuf- 
ficient to  meet  the  daily  demands  upon 
them,  not  to  anticipate  the  future.  It 
is  conservatively  estimated  that  at  least 
a  billion  dollars  is  required  for  this 
task,  which  cannot  much  longer  with 
safety  be  delayed. 

No  one  recognizes  the  situation  more 
keenly  than  the  average  railroad  head. 
But  he  knows  also  that  it  is  impos- 
sible for  the  railroad  to  market  bonds 
and  securities  so  long  as  its  income  is. 
as  at  present,  upon  a  problematic  and 
fluctuating  basis. 

If  the  railroads  could  borrow  the 
money  they  need,  hypothecating  their 
securities  in  return,  the  resulting 
enormous  expenditures  would  flow  into 
every  commercial  and  industrial  chan- 
nel in  America.  The  prosperity  that 
now  lacks  a  finishing  touch  because  the 
railroads  have,  perforce,  stayed  o\it  of 
the    purchasing    market    would    mount 


strictly   for  the   rehabilitation  of   which 
they  stand  so  drastically  in  need. 

In  the  process  of  rehabilitation  the 
huge  sums  to  be  expended  will  quicken 
prosperity  in  every  channel.  In  the 
ensuin.g  good  times  there  will  lie  all 
the  splendid  phenomena  that  char- 
acterized the  flush  seasons  of  1905-6, 
without  the  costly  reaction  of  1907. 
The  country  is  too  well  chastened  to 
justify  the  fear  of  a  repetition  of  that 
disaster. 


Railroad   Expenses. 

In  the  ten  years  between  June  30,  1903, 
and  June  30,  1912,  the  total  trackage  in 
miles  increased  31  per  cent.  ;  the  num- 
ber of  locomotives.  48  per  cent. ;  the 
numljcr  of  freight  cars,  42  per  cent.,  and 
the  number  of  passenger  cars  37  per  cent. 
The  total  revenue  increased  63  per  cent., 
but  total  operating  expenses  increased  76 
per  cent.  The  net  operating  revenue, 
e.xcluding  taxes,  increased  42  per  cent., 
but  taxes  increased  107  per  cent.  Wages 
paid  to  employees  increased  87  per  cent. 
These  figures  tell  the  story  and  account 
for  much  of  the  reason  why  a  consider- 
able amount  of  stocks  and  bonds  pay  no 
interest   or   dividends. 


Federal   Board  of  Mediation  and   Concil- 
iation. 

Terms  of  settlement  were  suggested 
to  both  sides  from  Washington,  Novem- 
ber 17,  and  immediately  after  receiving 
notification  that  the  Southern  Pacific  had 
acceded  the  heads  of  the  unions  wired 
their  acquiescence,  and  in  a  body  called 
on  "W.  B.  Scott,  president  of  the  Sunset- 
Central,  who  recei"ved  them  along  with 
the  information  that  the  "strike  was  off." 
The  unions  say  they  won  all  they  con- 
tested for — recognition  of  a  joint  com- 
mittee and  united  adjustment  of  differ- 
ences. 


Discord   on   the   Pennsylvania. 

A  meeting  of  tlie  employees  of  the  New 
Jersey  division  of  the  Pennsylvania  Rail- 
road was  held  at  Trenton,  N.  J.,  to  pro- 
test against  the  new  Pennsylvania  Mutual 
.Association,  an  organization  of  Pennsyl- 
vania employees  embracing  all  departments 
including   the    leading   officials. 

Railroad  men  of  the  various  brother- 
hoods took  an  active  part  in  the  meeting, 
and  strong  expressions  of  opposition  to 
the  new  organization  were  uttered  and 
the  charge  was  made  that  the  real  pur- 
pose of  the  org.-mization  was  to  wreck 
the    existing    brotherhood. 
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Improved  Geared  Locomotive 


Among  the  more  important  patents 
secured  last  month  in  connection  with 
locomotives  improvements,  are  geared 
locomotives  invented  by  Mr.  Samuel 
Vauclain,  Mr.  Alorris  Linton,  and  Mr. 
George  Henderson,  all  of  Pliiladelphia, 
Pa.,  are  recorded.  The  object  of  the 
invention  is  to  construct  a  geared  loco- 
motive on  the  general  principles  of  an 
ordinary  locomotive,  as  far  as  the 
steam  engine  is  concerned,  and  to  pro- 
vide a  connection  to  each  pair  of 
wheels  and  axles  so  that  all  will  be 
operated  by  gearing  of  the  "rolling 
contact"  type  between  the  teeth  of  the 
gears  in  mesh. 

The  further  object  of  the  invention 
is  to  construct  a  locomotive  to  be 
driven  by  gears  running  in  oil,  insur- 
ing maximum  service  and  minimum 
wear  and  repair.  Another  feature  is  to 
construct  the  locomotive  so  that  the 
gearing  can  be  diconnected  to  enable 
the    locomotive    to    be    shipped    on    its 


with  wheels  adapted  to  bearings 
mounted  in  lateral  extensions.  The 
bearings  are  made  in  halves  having 
Hanged  bushings,  and,  when  a  position 
is  located  between  the  casing  and  the 
rear  of  the  beveled  wheel  on  the  shaft. 
The  bearings  are  not  put  in  position 
until  after  the  shafts  with  their  gears 
are  in  place.  The  casing,  enclosing  the 
gears  forms  a  receptacle  for  oil  which 
is  closed  by  a  cap,  so  that  the  gears 
run  in  oil  at  all  times. 

It  will  be  noticed  that  the  shaft  and 
two  axles  are  all  on  the  same  horizon- 
tal plane,  and  ordinary  bevel  gears  of 
the  "rolling  contact"  are  used.  The 
gearing  is  so  constructed  that  the  two 
parts  of  which  it  is  composed  are  free 
to  turn  independently  so  tliat  the 
wheels  accommodate  themselves  to  the 
track. 

It  can  be  readily  seen  that  a  loco- 
motive of  this  type  is  particularly 
adapted    for    logging   and    other    rough 


IMPROVED   GEARED    LOCOMOTIVE. 


own  wheels  and  to  provide  means  for 
readily  assembling  the  gearing. 

As  shown  in  the  accompanying  il- 
lustration, the  trucks  are  pivotally 
mounted  under  the  frame  and  support 
the  entrie  structure.  The  details  of 
these  trucks  may  be  made  in  any  suit- 
able manner.  The  side  frames  are 
made  in  the  form  of  a  truss.  A  cap 
forms  a  continuation  of  the  lower  mem- 
ber at  the  opening  for  the  box  for  the 
transverse  shaft,  the  deepest  portion 
of  the  truss  being  at  this  point.  The 
frame  also  supports  the  cylinder  cast- 
ing and  is  extended  forward,  to  support 
the  bumper  and  at  the  rear  to  carry  the 
rear  portion  of  the  locomotive.  The 
bearings  for  the  crank  shaft  form  part 
of  a  casing  and  extend  through  the  side 
frames,  so  that  the  ends  of  the  crank 
shaft  are  properly  supported.  Within 
the  casing  and  secured  to  the  shaft 
is  a  beveled  gear  wheel  whicli   meshes 


roadways  where  flexibility  is  absolutely 
necessary.  In  transferring  the  locomo- 
tive instead  of  mounting  it  on  a  car  or 
upon  special  trucks,  the  cap  of  the  cas- 
ing is  removed  and  the  gear  is  then 
moved  longitudinally  on  its  axle  and 
out  of  mesh  with  the  driving  pinion. 
The  same  adjustment  is  made  on  the 
other  axles  of  the  engine  so  that  all 
tlie  axles  are  free  to  turn  without  turn- 
ing the  driving  mechanism,  and  the 
locomotive  can  be  transferred  on  its 
own  wheels,  the  same  as  an  ordinary 
car. 

Both  the  forward  and  rear  truck  are 
constructed  in  the  same  manner,  and 
the  gearing  of  the  forward  truck  is  a 
duplicate  of  the  gearing  on  the  rear 
truck,  and  while  the  improvements  de- 
scribed refer  to  a  locomotive  having 
two  pivoted  trucks  in  which  the  axles 
are  geared  to  the  driving  mechanism, 
a  locomotive  may  be  so  constructed  as 


to  have  more  than  two  trucks,  if  neces- 
sary, according  to  the  power  of  the 
locomotive  and  the  length  of  the 
frames.  It  is  expected  that  a  locomotive 
of  this  type  will  be  in  service  at  an  early 
date  and  its  performance  will  be  watched 
with  interest. 


Charles    Dickens    on    First     Mountain 
Railroads. 

During  the  three  lirst  decades  of  last 
century  when  the  people  were  striving 
to  devise  means  of  transportation  into 
the  great  unoccupied  spaces  on  the 
North  American  continent,  most  of  the 
States  were  willing  to  aid  improved 
methods  of  transportation,  but  canals 
were  the  favorite  arteries  of  travel. 
This  came  from  the  success  of  the 
New  York  &  Erie  canal. 

It  came  about  that  the  people  of 
Pennsylvania  as  represented  by  Phila- 
delphia wished  to  connect  the  Delaware 
and  Schuylkill  rivers  with  the  up- 
per waters  of  the  Ohio,  and  a  long  con- 
troversy was  carried  on  concerning  the 
practicability  of  tunneling  the  .Mle- 
ghcny  mountains  for  the  use  of  a  canal. 
That  scheme  was  abandoned  in  favor 
of  the  Portage  Railroad,  by  which 
trains  were  carried  over  the  mountains. 

CHARLES    dickens'    DESCRIPTION. 

Charles  Dickens,  describing  his  trip 
over  the  parent  line  of  the  Pennsyl- 
vania  system,   in    1842,    said: 

"It  was  very  pretty,  traveling  thus  at 
a  rapid  rate  along  the  heights  of  the 
mountain  in  a  keen  wind,  to  Iruik  down 
into  the  valleys  full  of  light  and  soft- 
ness; catching  glimpses  through  the 
tree-tops  of  scattered  cabins:  children 
running  to  the  doors,  dogs  bursting 
out  to  bark,  whom  we  could  see  with- 
out hearing;  the  terrified  pigs  scam- 
pering homeward;  families  sitting  out 
in  their  rustic  gardens:  cows  gazing  up- 
ward with  stupid  indifference;  men  in 
their  shirt  sleeves  looking  on  at  their 
unfinished  houses,  planning  out  tomor- 
row's work,  and  we  riding  onward  high 
above  them  like  a  whirlwind.  It  was 
amusing,  too,  when  we  had  dined  and 
rattled  down  a  steep  pass,  having  no 
other  moving  power  than  the  weight 
of  the  carriages  themselves,  to  see  the 
engine,  released  long  after  us,  come 
buzzing  down  alone,  like  a  great  in- 
sect, its  back  of  green  and  gold  so 
shining  in  the  sun  that  if  it  had  spread 
a  pair  of  wings  and  soared  away  no 
one  would  have  had  occasion,  as  I 
fancied,  for  the  least  surprise.  Rut 
it  stopped  short  of  us  in  a  very  busi- 
ness-like manner  w-hen  we  reached  the 
canal,  and  before  we  left  the  wharf 
went  panting  up  this  hill  again,  with 
the  passengers  who  had  waited  our  ar- 
rival for  the  means  of  traversing  the 
road  bv  which  we  had  come." 
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General  Correspondence 


First   Ten-Wheeler. 

Editor  ; 

In  Xovcniber's  Railway  and  L<icu- 
MOTivE  Engineering  I  fiiid  thai  you  give 
credit  to  the  firm  of  Hinkley  &  Drury 
for  having  built  and  put  in  service  the 
first  ten  wliceled  loconiutives,  that  is,  six 
wheels  connected,  with  four-wheel  truck 
in  year  1851.  Pardon  me  if  1  correct  you 
in  the  matter.  In  the  spring  of  1845  or 
1846—1  think  the  former— I  quit  the  shop 
of  yi.  W.  Baldwin  &  Co.,  where  I  was 
learning  to  be  a  l)lacksmith,  and  as  the 
P.  &  R.  R.  R.  was  just  fitting  up  a  new 
shop  at  Reading  and  were  hiring  all  the 
men  they  could  get  I  wrote  to  the  fore- 
man blacksmith  for  a  job  and  got  it. 

One  morning,  a  day  or  two  after  I 
went  to  the  shop,  there  was  quite  an  e.\- 
citement  kicked  up ;  men  were  running 
out  to  the  tracks,  I  went  also  and  was 
just  in  time  to  see  a  new  engine,  decked 
out  witli  flags  and  wreaths  of  flowers 
She  had  three  pairs  of  wheels,  driveis, 
on  four-truck  wheels.  Cylinders  were 
horizontal  and  covered  with  brass.  Slie 
had  the  regular  eight-wheel  engine  train 
of  83  four-wheel  coal  cars,  each  carrying 
an  average  of  five  tons.  On  a  "dry  rail" 
she  Iiandled  !ier  train  well,  but  slipped 
badly  on  wet  or  fri)St. 

When  Jas.  Millholland  took  charge  a^ 
master  mechanic  he  set  the  truck  about  u 
foot  ahead  and  took  out  the  first  pair  I'l 
driving  wheels.  After  a  few  trips  he  put 
the  drivers  back,  setting  the  truck  ahead, 
reducing  the  propensity  to  slip  a  ^rcat 
deal. 

This  engine  was  called  the  Clicsapeakc 
and  was  built  l>y  the  Xnrris  firm  on  I'.u^li 
Hill.  I  don't  rememlur  wlu'tlier  by  Win. 
Xorris  S:  Sons,  or  tbi-  laur  fu-m  of 
Norris  Uros.  She  was  a  very  serviceable 
engine;  was  used  mostly  on  freight. 
Hinkley  &  Drury  did  not  build  the  first 
ten-wheel  engine,  hut  it  is  more  than 
likely   theirs   was  the   second. 

I-:.  J.  Raicii 

Xcw  York-.  X.  v. 


for  the  Sav.iiiilla  Railroad  and  also  for 
the  New  York  &  l'>ie  Railroad  at  the 
same  time,  and  the  ones  for  the  Erie  had 
flanged  tires  on  all  driving  wheels. 

I  would  like  to  see  this  matter  recorded 
and  so  maintain  your  past  record  in 
producing  good  liistory. 

Ancient. 


I'.DITOR  ; 

In  your  November  issue  you  state  that 
the  first  ten  wheeler  (4-6-0)  was  built  by 
Hinkley  in  1851. 

Plave  yi'U  not  overlooked  Norris 
Brothers  famous  "Chesapeake"  of  1847, 
built  for  and  operated  on  the  Philadelphia 
&  Reading  R.  R.' 

C.   H.   Caruthers, 


Editor  : 

You  kui.w  that  history  is  made  from 
data  in  b..nks,  technical  journals,  and 
newspaper^  that  are  being  pn'blished  and 
to  be  good  and  useful  history  it  nuist  be 
"true,"  On  (lage  ^93  of  the  Raii.wav 
AND  LooiMoTivK  Encinekring  of  yours 
there  appears  what  was  intend<d  for  his- 
tory, "Pirst  Ten  Wheeler  by  Hinkley 
Locomotive  Works  in  1851."  Seplimus 
Norris  in  1846  patented  and  1)uih  for  the 
Philadelpliia  iS:  Keailing  Railroad  -evcral 
of  that  tyiie  and  in   1848  Rogers  biiilt'one 


from  engines  when  it  is  not  convenient  to 
take  the  engine  to  the  engine  house  where 
suitable  cranes  are  located. 

It  will  be  readily  noted  that  the  appli- 
ance is  simple  in  construction  and  may 
readily  be  adopted  to  any  situation,  as  its 
portability  is  its  prominent  feature. 

If  not  sufficiently  clear  to  any  interested 
reader   fuller   details   will   be  gladly   fur- 
nished on  application  to  the  undersigned. 
Engine  House  Fore.man. 

P.  &  R.  R.  Roundhouse, 
IVilmiiigtou,  Del. 


Portable   Crane. 

lUJIToK  : 

In  the  .November  issue  of  Railway 
AND  Locomotive  1vnc.inki.ki no  there  is  a 
description  and  illustr,-iti(in  of  a  very 
handy  jig  for  handling  cylinder  heads 
which  should  meet  with  i;eneral  approval 
and  adoption  wlierever  practical. 

Enclosed  is  a  photograph  of  an  appli- 
ance that  has  been  in  use  in  llic  Reading 
roundhouse  at  Wibnington,  Del.,  for 
several  years  and  h.as  given  very  satis- 
factory   service    in    reinnving    air    pumps 


Hard  Working  Slide  Valves. 

Editor  : 

In  reading  over  your  recently  published 
report  of  the  annual  convention  of  the 
Traveling  Engineers'  Association,  I 
noticed  that  Mr.  W.  R.  Davis  stated  that 
on  locomotives  using  superheated  steam 
there  was  no  trouble  with  the  slide  valves, 
but  that  it  was  a  difficult  matter  to  keep 
the  quadrant  tight.  Mr.  Davis  is  evidently 
not  aware  that  many  more  tons  could  be 
hauled  over  the  road  but  for  the  severe 
friction  incident  to  the  use  of  slide  valves. 
Then  there  is  invariably  considerable  ex- 
tra expense  in  trying  to  lubricate  slide 
valves,  and  the  records  of  an  extended 
Iieriod  will  show  trains  delayed,  broken 
eccentric  straps,  and  other  troubles  all 
directly  traceable  to  hard  working  slide 
\  alves.  To  lessen  tlie  trouble  some  recom- 
mend running  witli  a  light  throttle  and 
longer  cut-ofi^  thereby  lessening  the  valve 
friction.  The  slide  valves  are  the  cause 
of  many  of  the  larger  locomotives  that 
are  not  using  superheated  steam  showing 
to  little  advantage,  and  do  not  come  up 
to  the  required  tonnage.  A  locomotive 
r.n  which  the  valves  work  easily,  and 
■  here  the  piston  and  valve  rod  packing 
tight,  will   show   a   saving   in    fuel   and 


ining  repairs. 
'iiiciinuiti.  Ohi.K         R. 


Williams. 


Running  a  Locomotive  in  Cuba. 

I'.\    Dork   I'.ixN.  Loco.  Engineer. 
Impitor  : 

TIic  experience  that  an  engineer  has  in 
running  a  locomotive  in  the  largest, 
ricliest  and  most  beautiful  island  of  the 
West  Indies  for  over  two  years  is  an  ex- 
perience one  cannot  forget. 

Cuba  is  825  miles  in  length,  the  greatest 
width  about  120  miles,  and  the  narrowest 
,ibout  20  miles.  The  jiopulation  is  2.250.000. 
The  railway  mileage  is  over  3,000  miles 
of  steam  railroads,  and  175  miles  of  elec- 
tric lines.  Since  tlie  Spanish-.\merican 
war  the  Cuba  company  railroad  has  con- 
structed over  800  miles  of  road,  connect- 
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ing  Santa  Clara,  the  eastern  terminus  of 
the  United  Railways  of  Havana  with 
Santiago  Dt  Cuba,  on  the  southeast  coast 
of  the  island  and  is  the  chief  city  in  im- 
portance in  the  eastern  part  of  tlu-  re- 
public. 

For  nearly  400  miles  this  railroad  runs 
through  the  heart  of  Cuba.  It  opened  its 
system  in  1902.  It  is  the  most  important 
road  in  Cuba  from  more  than  one  point 
of  view.  It  serves  the  Republic's  three 
largest  provinces,  Orientc,  Santa  Clara 
and  Camaguey,  which  constitute  seventy- 
five  per  cent,  of  the  total  area  of  the 
Republic. 

The  desirability  of  a  railroad  connect- 
ing Santiago,  Camaguey  and  Eastern 
Santa  Clara  with  Havana,  the  seat  of 
government,  was  an  achievement  made 
possible  through  the  energy  of  Sir  Will- 
iam Van  Horn. 

The  road  is  a  standard  gauge  and  simi- 
lar in  construction  and  equipment  to  the 
best    lines    in    the    United    States.      The 


cleanliness  of  llicir  engines  and  passenger 
coaches,  as  many  of  the  coaches  are  solid 
mahogany.  Discipline  is  manifested  in 
all  departments  and  the  employees  arc 
courteous  and  polite.  But  a  railroad  man 
to  leave  the  States  and  take  a  position  as 
locomotive  engineer  is  up  against  a  tougli 
proposition. 

The  time  card,  book  of  rules  and  train 
orders  are  all  in  Spanish  and  the  opera- 
lion  or  movement  of  trains  is  by  the  "Via 
Libre"  system,  or  English  method  of 
running  trains.  This  system  is  very 
efficient  and  safe  as  a  head  on  collision  is 
almost  unknown  on  this  line  of  road. 
There  are  many  things  disagreeable  ow- 
ing more  to  the  unfamiliar  methods  em- 
ployed by  these  people  in  doing  things, 
but  the  longer  a  man  stays  the  more 
familiar  and  congenial  things  become. 
Getting  what  you  want  to  eat  and  the 
way  you  desire  it  cooked  is  a  problem  at 
times  on  the  road  a  new  man  is  confronted 
witli.    especially   when   he    is   hungry,      .'v 


tern  on  the  A.  K.  U.  plan  was  made  a 
few  years  ago.  A  strike  was  inaugurated, 
but  the  bottom  dropped  when  the  crucial 
test  came  by  threats  of  discharge  and 
intimidation    and     fear    of    losing    their 


RAILWAY   STATION. 

bridges  arc  built  of  steel,  masonry  and 
concrete  and  the  road  bed  generally  rock 
ballasted.  A  daily  passenger  and  freight 
service  is  maintained  between  Santiago 
and  Havana,  the  passenger  trains  have 
first  class  sleeping  and  observation  cars 
and  the  route  traversed  is  unsurpassed  as 
to  scenic  beauty.  A  through  train  leaves 
Havana  at  10:10  P.  M.  every  night  over 
the  tracks  of  the  United  Railways  of 
Havana  to  Santa  Clara  and  then  over  the 
Cuba  Railroad  to  Santiago,  arriving  at 
Santiago  at  9:30  P.  M.  tlie  following 
night. 

Tlic  motive  power  is  good.  The  engines 
are  American  build  with  all  modern  ini 
provements.  The  general  shops  arc 
located  at  Talleres  on  the  outskirts  of 
Camaguey,  where  also  are  located  the 
general  offices  of  the  company. 

One  is  struck  with  the  general  appear- 
ance of  neatness  about  the  shops,  ya-ds 
and  depots  of  the  company  as  well  as  the 


cup  of  coffee  and  a  piece  of  bread  the  size 
of  your  fist  is  all  they  eat  for  a  morning 
meal.  The  men  work  on  until  breakfast, 
1 1  a.  m.,  and  then  it  is  mighty  diflicult  a; 
times  for  a  trainman  to  get  a  meal  at 
ihat  Iiour  down  through  the  jungles,  and 
often  it  is  late  in  the  afternoon  before  a 
warm  meal  is  to  be  had.  However,  many 
of  the  traimiien  cook  in  the  caboose,  but 
the  Cuban  dishes  are  not  relished  by  tlie 
ordinary  Amcricaiis  served  up  by  the  boys 
in  the  caboose. 

The  sleeping  is  altogether  done  in  ham- 
mocks instead  of  bunks  or  beds,  con- 
sequently every  employee  carries  his 
hammock  and  blanket  with  liim  on  tlie 
trip. 

The  rails  at  night  become  quite  slippery 
owing  to  the  heavy  dew — and  the  tall 
grass  can  be  reached  from  the  cab  window- 
in  many  districts. 

As  to  labor  organizations  there  are 
none.     A  movement  to  organize  the  sys- 


MODliL  TEN-VVllEELER. 

positions  and  having  no  confidence  :n  the 
staying  qualities  of  their  own  members, 
coupled  with  the  fact  that  $125  or  $135 
was  a  big  wage  to  the  average  Cuban  per 
month  more  than  overbalanced  the  long 
hours,  hard  work  and  the  "fine"  system 
of  discipline  "paying  for  what  you 
damaged,"  and  you  either  had  to  pay  or 
get  out,  did  not  measure  up  from  the 
Cuban's  viewpoint  sufficient  grounds  for 
a  contest  w'here  duplicity  was  fraught 
with  great  danger  among  their  own 
members. 

However,  Cuba  like  all  other  civilized 
nations  will  wake  up  in  the  near  future 
and  find  real  live  railway  orders  improv- 
ing conditions  under  which  men  work 
:,nd   live. 


Model    Locomotives. 

Lditor  : 

Knclosed  are  some  photographs  of  a 
model  railway  system  and  rolling  stock 
built  and  operated  by  me.  The  track  is 
753  feet  long.  There  are  two  bridges 
and  ten  switches.  There  are  three  loco- 
motives and  nine  cars.  The  two  ten- 
wheeleil  locomotives  are  patterned  from 
\os.  25  and  39  on  the  Colorado  Midland 
railwa\.      1  be   .\llnnlic  t\pe  locomotivt    is 


TWO   MODEL  TEN-WIIEEI.IKS. 

modeled  after  No.  1540  on  the  Rock  Island 
line.  The  locomotive  is  about  ISO  pounds 
weight.  The  boiler  is  of  six-inch  pipe, 
and  the  cabs  arc  made  of  sheet  iron. 
The  Atlantic  engine  has  valves  of  the 
Walschaerts  type. 
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1  commenced  building  this  model  sys- 
tem six  years  ago  at  the  age  of  twelve, 
and  it  is  now  finished  and  I  am  tilling  my 
leisure  time  with  the  complete  civil  en- 
gineering course  in  a  correspondence 
school.  Railway  and  Locomotive  E.\- 
(UNEEKING  has  helped  me  a  great  deal.  It 
is  the  most  interesting  and  practical 
paper  of  its  kind  published. 

\VaLL.\CE   L.    WlSTER. 

Colorado  Spriiiiis.  Colo. 


Sinclair's  Locomotive  Engine  Running. 

Imhiok  : 

A  traveling  engineer  who  took  sev- 
eral months'  leave  of  absence  to  go 
about  selling  that  splendid  help  for  en- 
ginemcn,  "Locoinotive  Engine  Run- 
ning and  I\lanagenient,"  by  Angus  Sin- 
clair, once  remarked  to  me:  "The  book 
reads  like  a  story  and  is  the  finest  help 
over  all  difficulties."  1  never  forgot 
that  remark,  and  have  found  it  true  on 
many  trying  occasions.  Not  nnly  has 
the  book  helped  many  enginemcn  over 
present  difficulties;  its  teaching  has 
sent  them  into  high  positions  tlicy 
never  would   have   reached   liut    fur   the 


FIG 


spirit  of  sell  help  inspired  by  liie  book. 
When  Daniel  Willard,  now  president  of 
the  Baltiniore  &  Ohio  Raihoad,  was 
general  manager  of  the  Erie.  1  heard 
him  say  tliat  nuieh  of  liis  success  in 
life  had  been  due  to  the  -nspir.ilion  of 
Sinclair's  book. 

.■\s  the   engineers  and   firemen   of  to- 
day  need   lielp   from   tlie   .study   ol    '..Torxl 


books,  I  have  felt  duty-bouiid  to  write 
these  remarks.  No  one  could  tind  a 
better  Christmas  present  for  a  boy  or 
an  ambitious  tireman. 

Road   Foreman. 

Pittsburgh,  Pa.,  November  14,   1913. 

[After  being  nearly  twenty-five  years 
in  circulation  and  having  undergone 
three  revisals,  this  book  lui>  still  a 
steady  sale  through  this  ofticc. — Ed.] 


CtCX'lRAi,   \ 
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More  Floats. 

liiiiTUK : 

1  notice  in  the  November  Railway  and 
Lucu.MiiTivK  Engineering  an  industrial 
tloat  that  was  put  out  by  the  employees 
of  the  Bessemer  System,  and  1  am  in- 
closing you  a  photograph  of  an  engine 
and  two  floats,  one  furnished  by  the 
boilermakers  and  the  other  by  the  car 
department.  This  engine  ran  down  the 
main  street  of  St.  Albans  on  the  one 
hundred  and  liftieth  anniversary  of  the 
signing  of  the  town  charter,  in  charge 
of  one  of  our  veteran  engineers,  Mr.  F. 
McCarthy.  This  is  one  of  our  small 
switch  engines  used  in  service  every  day. 
H.  J.  Hague. 

Central  I'crmont  Ry., 
St.  .Ilbaiis.   ]'t. 


Hoisting  Appliance. 

Editor  : 

Enclosed  are  sketches  showing  details 
of  a  hoisting  appliance  which  is  readily 
adaptable  for  lifting  heavy  castings  out 
of  a  box  car.  Very  frequently  heavy 
parts  of  mechanical  appliances  are  trans- 
ferred from  the  main  sliops  to  distant 
riiimdhouscs  in  the  regular  course  of 
maintaining  the  necessary  running  repairs, 
and  the  appliances  shown  in  the  sketches 
work  very  satisfactorily  witliuut  tlie  risk 
of  injury  to  the  box. 

I'"ig.  A  shows  tile  lioisting  appliance 
and  Fig.  B  shows  a  special  bo.x  made  for 
transporting  material  as  already  referred 
to.  It  will  1)e  noted  th.-it  the  corners  of 
the  l)Ox  are  streiigtlieiied  by  bolts  extend- 
ing the  entire  length  of  llic  box,  the  bolts 
jiassing  tlirough  straps  at  both  ends  of 
tlie  liox.  The  Iiox  will  be  found  es- 
pecially servicalile  in  conveying  Pyle  Na- 
tional and  .Xnicrican  Headlight  equi]iment, 
ariiiatur<'>   ,ind   other   nppb.inces 

J.  G.  KolTEl  . 

^Jntllrcal.  Cnnaila 


An   Engine   Driver   Sent  to  Jail. 

Editor  : 

On  September  2,  a  rear  end  collision 
happened  between  two  trains  on  the  Mid- 
land Railway  of  England,  at  a  place  called 
Aisgill,  where  sixteen  lives  were  lost.  The 
engine  driver  of  the  colliding  train  was 
Samuel  Caudell.  who  was  accused  of  run- 
ning past  several  danger  signals.  The  ex- 
cuse made  will  strike  American  railway 
men  as  being  extraordinary,  for  he  was 
out  on  the  running  board  oiling  the  ma- 
chinery when  the  signals  were  passed.  He 
was  tried  for  manslaughter  and  sentenced 
to  two  months  imprisonment.  The  judge 
in  the  course  of  his  remarks  in  passing 
sentence  remarked  ; 

"The  time  may  conic  when  locomotive 
engines  may  be  invented  which  will  act 
automatically,  when  it  will  require  no 
human  hand  to  oil  them,  attend  to  the 
injectors  or  the  fires  or  boilers;  but  until 
that  is  possible,  and  so  long  as  a  man 
accepts  the  responsibility  of  driving  an 
engine  which  does  require  care  and  at- 
tention, so  long  must  that  man  take  care 


FIG 


to  perform  his  duty,  having  regard  to  the 
responsibility  which  rests  upon  him." 

.Many  of  the  British  railway  men  are 
indignant'  over  the  verdict.  Mr.  J.  E. 
Williams,  general  secretary  of  the  union, 
said,  after  a  meeting  in  London  of  a  sub- 
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committee  of  the  executive  coinmittec : 
"We  are  staggered,  and  the  matter  is 
still  receiving  our  serious  consideratinn." 

Mr.  J.  H.  Thomas,  M.P.,  assistant  sec- 
retary of  the  union,  said :  "We  think  the 
verdict  monstrous  and  we  are  indignant  to 
think  that  Caudell  is  now  lying  in  a  felon's 
cell."  He  added  that  every  eflfort  would 
be  made  to  have  the  verdict  quashed. 

The  efforts  made  by  organizations  and 
influential  individuals  were  so  successful 
that  King  George  granted  Caudell  a  par- 
don and  he  was  released  after  being  in 
prison  nine  days.  Mr.  McKenna  the 
Home  Secretary,  has  received  great 
praise  for  the  active  and  kindly  interest 
he  took  in  the  matter. 

Clement  E.  Stretton. 

Leicester,  England. 


minder  of  war  times.  It  should  be 
noted  tliat  the  "General"  was  saved 
from  the  scrap  heap  by  the  officials  of 
the  Nashville.  Chattanooga  &  St.  Louis ' 
Railroad. 

D.  M.  Harris. 
Neuarh.  N.  J. 


Famous  War  Locomotive  "General." 

Editor  : 

Having  liad  occasion  recently  to  run 
down    South.    I    was   greatly    interested 

in     tlie    rapid    il<-\  t-Iiipiiurit    nf    r.iilrMa.l 


Robert  Quayle  on  "Character." 

In  addressing  the  General  Foremen's 
.\ssociation,  Mr.  Robert  Quayle,  general 
superintendent  of  motive  power  of  the 
Chicago  &   Northwestern    Railway,   said : 

I  have  another  note  here.  If  I  were 
asked  by  a  young  man — I  see  a  lot  of 
young  men,  but  age  is  simply  a  matter  of 
how  old  you  are  yourself.  When  I  was 
a  bov  about  10  or  12  years  of  age,  I 
looked  at  the  fellow  25  and  I  thought  he 
was  awful  old.  and  when  I  got  up  to  25 
I  looked  at  the  fellow  40  and  thought  he 
was  an  old  man,  but  now  since  1  got  up 
to  about  90  and  I  look  at  the  fellow  100 
nr  120  years,  I  do  not  think  it  means  any- 
lliin-       lie    i-    .  Ill',    a    \:-wVA    HI. Ill       r.ut    if 


F.\M0us  Civil.  \v.\R  I  ocd.vinm'K, 


equipment.  It  seems  in  almost  every 
way  to  equal  the  North  and  East,  es- 
pecially in  the  matter  of  locomotives 
and  rolling  stock.  By  way  of  contrast 
it  was  very  interesting  to  have  the 
pleasure  of  seeing  the  famous  war  loco- 
motive "General"  of  the  Western  and 
Atlantic  railroad,  now  on  permanent  ex- 
hibition in  the  Union  depot  at  Chat- 
tanooga, Tenn.  To  outward  appearance 
the  war  worn  veteran  looks  like  new. 
In  fact  very  few  locomotives  in  the 
palmy  days  of  burnished  brass  and 
gold  gilding  ever  shone  like  the  "Gen- 
eral." It  will  be  remembered  that  it 
was  captured  by  some  Union  soldiers 
in  .\pril,  1862,  and  was  recaptured  after 
an  exciting  chase  of  nearly  ninety 
miles  bj'  some  Southern  railroad  men 
aided  by  Confederate  soldicr.s.  The 
"General"  is  certainly  a  very  interesting 
relic  and  likely   to  be  an   endurins   rc- 


a  yi.)uiig  man  were  to  come  to  me  and 
ask  me  how  to  succeed,  do  you  know 
what  I  would  tell  him  was  the  tirst  essen- 
tial to  success.  I  want  you  to  listen  to 
this.  You  might  say  a  good  technical 
education.  I  would  not.  That  is  a 
splendid  thing.  You  might  say  a  fine 
physique  and  good  health.  I  have  had 
that  all  my  life,  not  such  a  fine  physique 
as  good  health.  My  physique  is  all  right 
of  the  kind,  but  it  is  a  very  small  kind. 
That  would  be  a  good  thing,  and  I  might 
name  a  good  many  other  things,  but  the 
greatest  thing  for  us  to  cultivate  is  char- 
acter. CHAR.VCTER,  and  I  want  you  to 
spell  it  with  capital  letters.  Character 
simply  goes  out  from  you  in  every  word 
that  you  speak  and  indicates  the  kind  of 
man  you  are.  It  will  be  reflected  today 
in  the  work  that  you  do.  It  is  reflected 
in  your  conversation;  it  is  reflected  in 
vour    home;    it    is    reflected    in   the   com- 


munity in  which  you  live — the  kind  of 
character  you  have — the  kind  of  man  you 
arc,  and  don't  we  all  like  to  be  the  best 
kind  of  man  we  can  be? 

We  say  sometimes:'  "What  do  we  care 
about  public  opinion?"  What  would  you 
do  without  it?  You  could  not  go  to  a 
bank  here  and  open  up  an  account  unless 
they  have  confidence  in  you.  Not  me. 
Not  you.  If  you  come  to  my  office  and 
you  know  who  I  am  and  what  I  am  and 
I  say:  "Yes,  I  will  do  that."  If  you 
know  me  to  be  right — not  only  me  but 
anybody  else — Brother  Sinclair,  if  he 
makes  a  statement  in  his  paper  and  it  is 
over  his  name,  you  know  it  to  be  right 
and  you  know  he  is  not  catering  to  any- 
body, and  you  know,  when  I  say  to  you : 
"Yes,  I  will  do  it,"  the  old  man  said  he 
would  do  it  and  that  settled  it.  That 
ought  to  be  as  good  as  law  and  that  ought 
to  be  your  position  and  your  attitude  in 
life,  in  your  home,  and  in  the  shop,  on 
the  street  and  wherever  you  are.  And 
liiat  character  will  bring  confidence,  and 
that  confidence  will  get  results  and  the 
results  lead  you  and  through  it  you  be- 
come important,  and  that  importance  then 
is  attached  to  your  family,  and  your 
wife — she  doesn't  say  anything  but  she 
looks  wise  and  she  says :  "That  is  my 
husband,"  and  she  is  proud  of  you.  Do 
you  want  your  wife  to  be  proud  of  you. 
Be  a  better  man  than  you  are  a  general 
foreman.  Have  a  better  character  than 
you  have  ability  to  do  things,  and  when 
you  do  that,  not  only  the  community  but 
everybody  else  will  say  you  have  done 
well.  The  men  in  charge  will  say  like 
the  Lord  over  all :  "You  have  been  faith- 
ful over  few  things,  I  will  make  you  ruler 
over  many.     Come  up  higher." 


Purchasing    Agents. 

.-X  new  organization  known  as  the  Na- 
tional Association  of  Purchasing  Agents 
was  formed  in  New  Y'ork  City  last  month. 
Over  one  hundred  members,  representing 
some  of  the  largest  industrial  corpora- 
tions, railroads,  steamships,  street  rail- 
ways, and  electric  companies  in  New  York 
and  vicinit)',  are  already  enrolled,  and 
several  hundred  are  proposed  for  mem- 
bership. 

Mr.  H.  T.  Leemin^-,  of  the  Thomas  A. 
Edison  Company,  was  elected  temporary 
chairman,  and  Mr.  E.  B.  Hendricks,  sec- 
retary and  treasurer.  Temporary  head- 
quarters is  at  the  Hotel  Mc.Mpin.  The 
.\ssociation  purposes  forming  branches  in 
all  parts  of  the  country,  and  an  active 
campaign  is  already  being  inaugurated 
with  a  view  to  the  formation  of  the  pur- 
chasing agents  and  buyers  into  a  national 
bo<lv.  .Ml  communications  should  be  ad- 
dressed to  Mr.  E.  B.  Hendricks.  P.  O. 
Box  1406,  New  Y'ork  City. 


The  railroads  of  the  United  States  use 
about  150,000.000  wooden  ties  each  year, 
with  a  steady  increasing  demand. 
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4-8-2  Type  of  Locomotive  for  the  Rock  Island  Lines 


A  fine  e.xamiilc  of  the  Aluiintaiii  (.4-8-2) 
type  of  locomotive  has  recently  been 
introduced  on  the  Rock  Island  Lines, 
and  while  tlie  report.s  in  re.^ard  to  the 
performances  of  the  two  engines 
known  by  tlie  road  numbers  of  998 
and  999  are  not  yet  completed,  the  uni- 
versal opinion  of  those  in  authority  in 
the  mechanical  department  is  tliat  they 
possess  advantages  1>olh  in  point  of 
fuel  economy  and  jiower  superior  to 
any  other  type  of  locnmotive  hitherto 
tested  in  the  severe  .-ervice  incident  to 
the  steep  grades  and  sharp  curves  on 
many  portions  of  the  Chicago,  Rock 
Island  and  Pacific  Railway. 

The  two  locomotives  were  built  by 
the  American  Locomotive  Company  at 
the  works  at  Schenectady,  N.  Y.,  and 
embody  all  the  latest  improvements  as 
may  be  largely  observed  in  the  accom- 
panying illustration.  This  new  class  is 
<.he  result  of  the  long  experience  of 
the  American   Locomotive  Company  in 


Weiglit— In  wurUing  order,  33o.U(IU; 
on  drivers,  224,000;  on  trailers,  51,500; 
on  engine  truck,  57,500;  on  engine  and 
tender,  490,500  pi.unds. 

Boiler— Type,  wag.m  top;  C),  D.  1st 
ring,  7S  ins.;  boiler  working  pressure, 
185  lbs. 

FirelioN— Tyi)e,  wide  length,  108  ins.; 
width,  84  ins.;  firebo.\  thickness  of 
crown,  'x  ins,;  tube,  .Jx  ins.;  sides,  -Js 
ins.;  li;;ck,  -J.s  ins.;  llrebox  water  space, 
front,  0  ins.;  sides,  5  ins.;  back,  5  ins; 
firebox  depth  (top  of  grates  to  center 
of  lowest  tube,  291  2  ins.;  crown  staying 
radial. 

Tubes — Material,  cold  drawn  seam- 
less steel  No.  197,  diameter  2;4  ins.; 
flues,  material,  cold  drawn  searnless 
steel  No.  36,  seamless,  5J/2  ins.;  thick- 
ness, tubes  135  MM  flues,  ,150  MM; 
tubes,  length,  22  ft.;  spacing,  %  in. 

Heating  Surface — Tubes  and  flues, 
3,785  s(|.  ft.;  firebox,  287  sq.  ft.;  arch 
tubes,    25    s.i.     ft.;    total.    4.117    sq.    ft. 


ard  type.  Trailing  truck,  radial  out- 
side journals,  6  3/16  ins.,  6  5/16  ins. 

Exhaust  Pipe — Single,  nozzles  6  7/16 
ins. 

Grate — Rocking  Ry.   Co.'s  style. 

Piston  Rod — Diameter  A'A  ins.;  pis- 
ton packing,  gun   iron  rings. 

Smoke  Stack — Diameter,  18  ins.;  top 
above  rail,  15  ft.  7->'g  ins. 

Tender  Frame — Vanderbilt  type  of 
steel  angles. 

Tank — Vanderbilt  style,  cylindrical; 
capacity,  8.500  gals.;  fuel,   14  tons. 

Valves — Type,  16  ins.  piston;  travel, 
65-2  ins.;  steam  lap,  1  1/16  ins.;  extra 
clearance,   1/16  in.;   setting,   ji   in.  lead. 


American  Museum  of  Safety. 
Railroads  covering  nearly  a  billion  loco- 
motive miles  are  in  the  competition  for 
the  first  award  of  the  E.  H.  Harriman 
Memorial  Medals,  which  will  be  made  at 
the     First     International     Exposition     of 


Mor.XT.MX  4-s  , 
W.  J.  Tolli-Tlon,  Gen.  Mcch.  Supt. 

the  gradual  improvement  and  con- 
sequent development  of  powerful  loco- 
motives adapted  for  the  hardest  kiml 
of  service,  and  it  may  be  added  that  in 
tile  application  of  this  experience  to 
the  special  requirements  of  the  service 
of  the  Rock  Island  Lints,  the  construc- 
tors were  guided  liy  the  oflicials  of  the 
mechanical  department,  and  to  wlio.^e 
intelligent  co-operation  in  the  prepar:i- 
tion  of  the  special  desi.gn  tlie  very 
marked  success  of  these  powerful  loco- 
motives is  largely  due. 

The  following  are  the  general  dimen- 
sions of  these  locomotives: 

Track  gauge,  4  ft.  SJj  ins.;  fuel. 
Bituminous  coal. 

Cylinder — Type,  simple;  di.inieter,  28 
ins.;   stroke,  28  ins. 

Tractive   Power— 50,000  pounds. 

Factor   of   .■\dhesion-^.48. 

Wheel  P.asi — Driving.  18  ft  ;  rigiil, 
18  ft,;  total.  38  ft,  II  ins.;  wlu.l  base, 
total,   engine   ami   l<-iider,   71    ft. 
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Superheating  surface.  944  sq.  ft.  Grate 
area.  62,7  si],   ft. 

Wheels — Dri\iiig  iliaiiietcr,  outside 
tire,  69  ins.;  center  diameter,  62  ins. 
Material,  main,  casi  steel;  others. 
C-steel:  entiine  truck,  diameter,  33  ins.; 
kind,  rolled  steel;  trailing  truck, 
diameter,  42  ins.;  kind,  cast  steel  cen- 
ter; tender  truck,  diameter,  33  ins;  kind, 
rolled    steel. 

.\xles — Driving  journals,  main.  11 'j 
ins.  X  22  ins.;  other.  11  ins,  x  13  ins.; 
engine  truck  journal-;.  7  ins  x  12  ins,; 
trailing  truck  journals,  9  ins.  x  14  ins,; 
tender  truck  journals,  6  ins,  x    11    in, 

P>oxes — Driving,  main  and  others, 
C-steel. 

I',  rake  Driver.  ,\in<T,  W.  U.  -3; 
Wot.  l-:iec,  6.  truck;  W.  V.  &  B.  C; 
trailers.  W.  V,  X-  B,  C.  L. ;  lender.  West 
Klec.  6;  air  signal.  West.;  pump.  8'j 
CC  reservoir,   tw..    IS',   x   102, 

I-:ngiiie     Trn.-k      Icur- wheel.     Wond- 


S.-ifety  and  Sanitation,  to  be  held  in  New 
York  City.  December  11  to  20.  under  the 
auspices  of  the  American  IMuseum  of 
Safety,  29  West  Thirty-ninth  street, 

.Ml  of  the  awards  will  be  made  on  this  oc- 
casion, incluiling  the  Harriman  Memorial 
Medals,  the  Safety  Exposition  Medals,  and 
the  annual  medals  of  the  -\merican 
Museum  of  Safety,  consisting  of  the 
Srirnlitir  .  Uii,-iiran,  the  Travelers,  the 
Seaman  and   R.ilbenau  medals. 


An  Early  Compound  Locomotive. 

In  1875  tlicre  was  put  to  work  on  the 
Worcester  &  Shrewsbury  Railroad  a 
small  locomotive  having  two  cylinders, 
one  of  them  5  inches  the  other  8  inclies 
in  diameter.  It  was  the  first  compound 
locomotive  operated  on  the  .American  con- 
tinent and  worked  remarkably  well,  using 
about  three-quarters  the  amount  of  fuel 
burned  by  simple  engine  of  the  same 
capacity. 
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NEW    SERIES. 

First   Year's  Examination. 
(Continued  from  page  392.) 
Q.  28.— What    are    the    effects    of    too 
strong  a  draught? 

A. — Too  much  air  will  be  drawn  up 
through  the  fire,  reducing  the  temperature 
in  firebox,  and  the  gases  which  are  very 
light  will  pass  out  through  the  flues  be- 
fore they  have  time  to  burn. 

Q.  29.— WTiat  bad  effects  would  follow 
carrying  too  heavy  a  fire? 

A.— Air  could  not  get  through  the  fire 
in  sufficient  quantities  to  furnish  the 
oxygen  to  burn  the  gases,  and  the  best 
part  of  the  fuels  would  be  lost. 

Q.  30. — What  bad  effects  would  follow 
carrying  too  light  a  fire? 

A. — Too  much  air  would  enter  the  fire- 
box and  cool  the  gases  below  the  igniting 
point  and  they  would  be  wasted. 

Q.  31.— If  while  the  engine  is  standing 
the  fire  becomes  very  light  and  thin, 
what  effect  would  starting  a  heavy  train 
have  on  the  fire? 
A. — It  would  tear  holes  in  the  fire. 
Q.  32.— What  harm  would  result  from 
putting  more  than  three  or  four  scoops 
of  coal  on  the  fire  at  one  time,  under 
working  conditions,  with  l)itumiiious? 
with  anthracite? 

A. — With  bituminous  coal  it  will  start 
a  bank  which  will  turn  into  a  clinker  and 
r::\  out  part  of  your  grate  surface ;  with 
anjiracite  coal  it  would  cause  holes  to 
be  torn  in  the  fire. 

Q.  33.— What  are  the  advantages  of 
utilizing  the  entire  grate  surface? 

A. — You  have  more  fuel  burning  and 
will  produce  more  heat  and  steam. 

Q.  34. — How  can  you  prevent  coal  from 
being  forced  through  the  flues  and  out 
through  the  stack? 

A. — By  keeping  the  fire  free  from  banks 
and  clinker,  of  an  even  depth  and  suffi- 
ciently heavy  to  meet  requirements. 

Q.  35.— Is  there  a  serious  loss  from 
this  cause?  H  so,  what  conditions  tend 
to  increase  it?  what  conditions  will  de- 
crease  it? 

A. — Yes,  having  the  fire  too  light,  hav- 
ing holes  in  the  fire,  clinkers  and  banks 
in  the  fire  or  the  exhaust  too  sharp  will 
increase  the  waste.  Having  the  fire  of 
proper  thickness,  free  from  clinkers  and 
banks  and  even  all  over  with  plenty  of 
oxygen  being  supplied  through  the  fire, 
will  tend  to  decrease  the  waste. 

Q.  36.— What  causes  a  pull  at  tlie  fire- 
box door  when  the  engine  is  working? 
A. — By  having  the  fire  too  heavy,  badly 


clinkered  or  banks  in  it,  or  with  the 
dampers  to  ash  pans  closed  or  draught 
openings  shut  off  so  there  is  not  suffi- 
cient air  entering  through  the  fire,  to  fill 
the  vacuum  formed  by  the  exhaust,  at- 
mospheric pressure  on  the  firebox  door 
causes  the  pull. 

Q.  37. — What  will  cause  the  engine  to 
tear  holes  in  the  fire? 

.\. — By  having  the  fire  lighter  in  spots 
than  it  should  be,  or  by  allowing  clinkers 
and  banks  to  form,  compelling  the  air  to 
come  through  the  free  spots  with  great 
force. 

Q.  38. — What  will  cause  dead  spots  in 
fire,  with  bituminous  or  anthracite  coal? 
A. — Dead  spots  are  formed  in  a  bitumi- 
nous or  anthracite  coal  fire  by  neglecting 
to  fire  evenly  and  supply  fuel  as  it  is 
burned,  or  by  clinkers  keeping  the  air 
from  furnishing  the  oxygen  to  keep  up  the 
burning  in  that  spot. 

Q.  39.— Will  improper  firing  cause 
banks  and  clinkers  to  form  in  the  firebox  ? 
What  are  the  bad  results  from  this? 

A. — Yes,  clinkers  and  banks  are  formed 
by  not  firing  evenly  at  all  times,  and  the 
bad  results  from  clinkers  and  banks  are 
fuel  wasted,  grate  surface  not  all  being 
used,  dead  spots  formed,  low  steam  pres- 
sures, flues  and  firebox  seams  caused  to 
leak. 

Q.  40. — What  is  the  cause  of  the  drum- 
ming in  the  firebox  when  engine  is  shut 
off?     How  can  you  avoid  it? 

A. — Drumming  in  the  firebox  is  caused 
by  the  oxygen  and  gases  in  the  firebox 
mixing  in  proper  proportions  to  explode. 
To  stop  it  either  admit  more  air  by  open- 
ing the  firebox  door,  or  reduce  the  supply 
of  air  by  closing  the  dampers  to  ashpan 
openings. 

Q.  41.— What  are  the  effects,  good  or 
bad,  of  raking  the  fire  when  the  engine 
is  working? 

A.— Bad,  it  will  cause  clinkers  and 
holes  to  form  in  the  fire. 

Q.  42.— Describe  the  asbpan  and  say 
wliat  its  duties  are? 

A.— The  ashpan  is  box  like  in  shape, 
made  of  iron  or  steel,  and  is  suspended 
under  the  grates.  The  duty  of  the  ashpan 
is  to  catch  ashes  and  cinders  as  well  as 
live  coals  that  fall  through  the  grates  and 
prevent  setting  fires;  it  also  provides  a 
means  of  controlling  the  flow  of  air 
through   the   fire. 

Q.  43._\Vby  is  it  important  that  ash- 
pan  dampers  and  slides  be  kept  closed 
while  on  the  road,  especially  in  dry,  hot 
seasons? 

A— The  dampers  and   slides  should  be 


kept    closed   to    prevent    live   coals    from 
falling  out  of  ashpans  and  setting  fires. 

Q.  44. — Why  are  the  damper  and  net- 
ting openings  provided  in  ash  pans? 

.\. — To  furnish  openings  for  the  air  to 
enter  the  ash  pan  under  the  fire,  and  the 
dampers  provide  a  means  for  controlling 
tlie  admission  of  air  to  the  ash  pan  and  in 
that  manner  control  the  draught  on  the 
fire. 

Q.  45. — Why  are  grates  made  to  shake? 

.\. — The  grates  are  made  to  shake  so 
that  clinkers  may  be  broken  up  and  ashes 
shook  through  them  into  the  ash  pan. 

Q.  46. — When  should  the  grates  be  sha- 
ken?    Why? 

A. — The  grates  should  be  shaken  when 
the  engine  is  not  working  steam,  because 
to  shake  the  grates  when  engine  is  work- 
ing will  cause  holes  to  form  in  fire. 

Q.  47. — Does  any  loss  occur  from  shak- 
ing the  grates  too  frequently  or  too 
severely  ? 

\. — Yes,  the  fire  is  made  too  thin  and 
much  good  coal  is  shaken  into  ash  pan. 

Q.  48. — What  would  you  do  in  case  of 
a  disconnected  grate? 

.\. —  I  would  try  to  connect  it  up,  if  im- 
possible to  do  that  would  straighten  it  up 
so  that  the  fingers  would  not  be 
liurned   off. 

O.  49. — What  would  you  do  in  case  of 
a  broken  grate? 

.\. — I  would  cover  the  opening  with 
pieces  of  iron  or  stone  to  keep  the  coal 
from  dropping  into  ash  pan,  and  keep 
the  cold  air  from  entering  firebox. 

Q.  SO. — If  clinkers  form  on  the  grates, 
what  will  be  the  effect  on  the  fire,  and 
how  would  you  avoid  it? 

.'\. — Clinkers  on  grates  shut  off  heating 
surface  of  the  fire,  and  cause  dead  spots, 
and  will  cause  the  exhaust  to  tear  holes 
in  the  fire.  I  would  avoid  this  by  keeping 
the  fire  clean  and  firing  evenly  all  the 
time. 

Q.  51.— What  will  be  the  effect  of  al- 
l.nvini;  the  ash  pan  to  become  filled  with 
ashes  and  clinkers? 

.\.— With  the  ash  pan  filled,  the  draught 
is  shut  off  and  air  cannot  enter  in  suffi- 
cient quantities  through  the  prates  to  fur- 
nish the  oxygen  for  burning,  and  the 
grates  are  liable  to  burn. 

Q.  52.— Do  you  consider  it  beneficial  or 
otherwise  to  admit  air  above  the  surface 
of  the  fire? 

A. — No.  it  is  not  good  practice  to  admit 
air  above  the  fire,  because  it  cools  the 
gases  below  the  igniting  temperature  and 
much  of  the  best  heat  producing  part  of 
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the  £uel  is  wasted;  it  also  tends  to  cause 
the  flues  to  leak. 

Q.  53. — What  effect  does  opening  the 
ooor  have  on  the  fire? 

A. — It  deadens  the  fire,  because  the 
c-xygen  is  not  coming  up  through  the  fuel 
nor  getting  in  contact  with  it 

Q.  54. — Is  it  good  practice  to  leave  the 
fire  bo.x  door  open  longer  than  is  ab- 
solutely necessary  while  the  engine  is 
working  r    Why  ? 

A. — No,  because  the  forced  draught  will 
cause  large  quantities  of  cold  air  to  be 
drawn  through  the  flues,  contracting 
them  and  causing  them  to  leak. 

Q.  55. — What  is  black  smoke  and  is  it 
combustible? 

A. — Black  smoke  is  small  particles  of 
carbon  going  away  unconsumed.  It  is 
combustible  and  will  produce  great  heat 
if  it  has  the  oxygen  present  to  combine 
with  and  the  proper  temperature  for  com- 
bination at  the  time  it  is  given  off  as 
free  carbon  from  the  fire. 

Q.  56.— Why  does  the  black  smoke  clear 
up  so  quickly  when  firebox  door  is 
opened  ? 

A. — Because  the  oxygen  for  its  burning 
is  admitted  in  sufficient  quantity  to  com- 
bine with  the  gases  and  consume  them, 
resulting  in  a  colorless  gas. 

Q.  57- — What  effect  has  the  stoppage  of 
a  number  of  the  boiler  flues? 

A. — It  reduces  the  heating  surface  and 
causes  the  draught  on  the  fire  to  be  un- 
equally distributed. 

Q.  58. — What  harm  may  follow  if  a 
bank  be  allowed  to  form  and  remain 
against  the  flue  sheet? 

.■\. — The  lower  flues  are  cooled  off  and 
will  be  weakened  and  will  begin  to  leak, 
besides  a  clinker  will  form  and  cold  air 
will  pass  up  between  it  and  the  flue 
sheet. 

Q.  59. — Has  improper  firing  a  tendencj* 
to  cause  the  flues  to  leak?    How? 

A. — Yes,  by  causing  the  temperature  in 
firebox  to  var>-,  the  continual  expansion 
and  contraction  of  the  sheets  and  flues 
weakens  them  and  makes  them  leak. 


Drifting- Valve    Mechanism    for    Loco- 
motive Engines. 

The  accompanying  illustration  shows 
a  plan  or  top  view  of  a  portion  of  a 
locomotive  frame  and  cylinders,  to 
which  is  attached  a  valve  mechanism 
i'-iT  controlling  the  admission  of  a  small 
';i;antity  of  steam  to  the  valve  chests 
of  a  locomotive  engine  when  drifting, 
or  runnini?  with  the  throttle  closed. 
The  admission  of  a  sma'.l  jet  of  steam 
from  this  soi:rcc  being  for  the  purpose 
of  maintaining  sufficient  lubrication 
ar.d  preventing-  the  formation  of  a 
vn'-ur.m  in  the  rylinders,  the  object  of 
the  device  being  to  provide  mechanism 


of  simple  construction  to  automatically 
and  positively  close  such  admission 
when  the  locomotive  comes  to  a  stop,  or 
when  the  speed  is  reduced  below  a  cer- 
tain low  rate,  and  to  automatically  open 
and  permit  a  limited  quantity  of  steam 
to  flow  to  the  steam  chests  and  cyl- 
inders when  the  locomotive  is  running 
at  or  above  the  predetermined  minimum 
rate  of  speed. 

It  will  be  observed  in  the  drawing 
that  there  are  two  pipes  leading  from 
the  main  valve  chests  which  unite  at  a 
central  union  immediately  behind  the 
saddle.  A  single  pipe  from  the  union 
leads  to  an  enclosed  casing  in  which  a 
valve  of  the  piston  type  is  enclosed. 
From  the  rear  side  of  this  casing  or 
valve  chest  a  small  pipe  leads  to  some 
convenient  part  of  the  boiler,  so  that 
steam  is  admitted  to  the  small  valve 
chest  when  the  boiler  is  under  pressure 


ning  with  the  throttle  open,  the  gover- 
nor is  being  rotated  at  such  speed  that 
the  weights  are  thrown  outward  by  the 
centrifugal  force,  thereby  moving  col- 
lars longitudinally  upon  the  shaft, 
compressing  the  spring,  and  actuating 
the  balanced  piston  valve  to  its  open 
position  thereby  admitting  a  limited 
quantity  of  steam  through  the  pipes  to 
the  engine   valve   chest  and  cylinders. 

It  will  thus  be  observed  that  there  is 
a  constant  flow  of  steam  through  the 
pipes  at  all  times  while  the  engine  is 
running,  or  at  least  until  the  speed  has 
reached  some  particularly  low  point 
according  to  the  adjustment  of  the 
coiled  spring.  The  admission  of  this 
very  small  additional  quantity  of 
steam  to  the  engine  cylinders  at  the 
time  that  the  throttle  is  open,  is.  of 
course,  immaterial,  and  has  no  ap- 
preciable effect,  as  the  amount  of  steam 
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of  Steam.  The  valve  chest  is  securely 
attached  to  the  frame  and  the  valve 
spindle  runs  through  a  stuffing  box  to 
another  casing  attached  to  the  frame 
at  the  other  side  of  the  engine,  in  which 
a  coiled  spring  is  enclosed.  .\  centrif- 
ugal governor,  such  as  is  shown  in  the 
drawing,  and  is  securely  mounted  on  a 
fixed  shaft,  bolted  by  means  of  a 
bracket.  Rotatably  mounted  upon  the 
shaft  is  a  grooved  pulley  having  rigid 
arms  to  which  are  pivoted  the  centrif- 
ugal weights,  coupled  by  links  with 
a  rotatable  collar  or  sleeve  on  the  shaft. 
The  motion  of  tlie  pulley  moving  the 
centrifugal  weights  is  derived  from  an- 
other pulley  attached  to  one  of  the 
driving  axles  of  the  locomotive,  and 
between  the  two  palUys  there  is  a  suit- 
able driving  connection,  such  as  a  belt 
which  may  be  formed  of  coiled  wire, 
so    that    when    the    locomotive    is    run- 


thus  admitted  is  inconsequential  com- 
pared to  that  admitted  through  the 
throttle  valve. 

.\s  is  well  known  when  the  throttle 
is  closed  and  the  locomotive  continues 
running,  or  "drifting"  as  it  is  called, 
the  movement  of  the  pistons  in  the 
engine  cylinders  tends  to  create  a 
vacuum  therein,  and  while  relief  valves 
and  other  devices  have  been  used  in 
overcoming  the  trouble,  it  is  generally 
admitted  that  there  is  a  growing  need 
of  some  more  effective  device  in  over- 
coming the  tendency  of  creating  a 
vacuum  and  alsr;  as  well  as  to  prevent 
the  carbonization  of  the  oil  and  there- 
by maintain  an  eflicient  lubrication  in 
the  cylinder. 

The  device  is  the  invention  of  Mr. 
\V.  H.  Foster,  New  York,  and  we 
understand  that  a  patent  has  been 
secured  on  the  mechanism. 
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Sellers'   Extra  High  Power  Radial  Drill 


The  60-incli  extra  liigh  power  radial 
drill  here  illustrated  is  one  of  the  latest 
products  of  the  William  Sellers  &  Com- 
pany, Philadelphia,  works.  The  illustra- 
tion shows  the  work  table  and  the  usual 
arrangement  of  the  motor  controllin.i;  ap- 


s|iinillc  of  any  bending  effect  frcjni  the 
driving  gear  and  from  any  wear  due  to 
rotation.  It  also  gives  it  the  support  of 
the  long  sleeve  which  revolves  in  bronze 
bushed  bearings. 
The  spindle  is  counterweighted  and,  in 


feed  train,  which  is  bronze.  All  gearing 
is  carefully  enclosed  with  proper  guards. 

The  drilling  head  is  moved  on  the  arm 
through  a  spiral  pinion  and  steel  rack, 
the  hand  wheel  being  directly  on  the  head. 
A  lock  is  provided  for  securing  the  head 
against  accidental  motion. 

The   radial   arm   is   generously   propor- 


paratus.  The  machine  is  of  unusually 
heavy  construction,  intended  for  the  most 
severe  service. 

The  drilling  head  is  so  designed  as  to 
bring  the  spindle  as  close  to  the  face  of 
the  arm  as  possible,  the  twisting  tendency 
thus  being  reduced  to  a  minimum.  The 
spindle  is  of  steel  4  inches  diameter 
throughout  and  5  feet  long  with  a  stroke 
of  18  inches. 

The  spindle  does  not  revolve  in  bear- 
ings, but  is  carried  by  a  long  rotating 
sleeve,  in  which  it  slides  for  vertical  ad- 
justment.    This  arrangement  relieves  the 


place  of  the  usual  rack  feed,  they  employ 
a  quick  pitch  revolving  screw  having  a 
fixed  nut  at  the  top  of  the  spindle  and  a 
ball  step  for  taking  thrust  in  both  direc- 
tions. The  spindle  is  quickly  adjustable 
by  hand. 

For  all  moderate-sized  drills  the  drive 
is  direct  by  a  heavy  belt  absolutely  with- 
out gearing,  but  a  back  gear  is  provided 
for  use  w-ith  large  drills  at  slower  speeds 
The  usual  spindle  speeds  are  from  70  to 
300  r.  p.  m.  The  feed  motion  is  positive 
and  has  six  steps  in  two  series.  All  gears 
are    steel    except   the   worm    ijcar    in    the 


tioned,  of  box  construction,  to  withstand 
the  eccentric  load  of  the  drill  pressure.  It 
is  carried  upon  the  saddle  by  roller  bear- 
ings and  a  ball  bearing  step.  A  clamp  is 
provided  for  securing  the  arm  against  ro- 
tation and  if  desired  this  m.iy  be  arranged 
to  work  by  air  pressure  without  the  at- 
tendant leaving  the  working  position. 

The  saddle  is  unusually  long  and  has 
a  bearing  2OJ2  inches  wide  on  the  iiost 
or  upright.  The  upright  also  is  broader 
and  deeper  than  is  customary  in  machines 
of  this  character. 

The  bed  plate.  S  to  10  inches  deep  by 
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4  kct  6  inches  in  width,  is  extended  back 
of  the  upright  to  carry  the  motor.  It  lias 
a  water  trough  around  its  edge  draining 
into  tanks  at  the  rear  of  the  upright  and 
a  power  pump  and  pipe  system  are  pro- 
vided for  circulating  the  drilling  com- 
pound. 

Special  care  has  been  given  to  grouping 
the  controller  handle  and  other  operating 
parts  within  easy  reach  of  the  attendant. 

These  machines  are  usually  driven  by  a 
20  h.  p.  variable  speed  motor  as  illustrated, 
but  may  be  driven  by  a  belt  if  desired, 
in  which  case  a  4-step  cone  pulley  for  a 
5-inch  belt  occupies  the  position  of  the 
motor. 


Questions  Answered 


locomotive    wheel   trouble. 
Editor  : 

We  are  liaving  sonic  trouble  liere 
with  three  engines  that  have  had  gen- 
eral repairs  in  the  main  shop  recently. 
They  are  freight  engines  with  cylinders 
24  inches  in  diameter,  and  30  inch 
stroke.  The  diameter  of  the  driving 
wheel  centers  is  50  inches.  The  tires 
at  the  present  time  are  1^  inches  in 
thicknes.  The  boiler  pressure  is  200 
pounds.  Of  tlie  four  drivers  the  lirst, 
third  and  fourth  drivers  are  flanged. 
The  second  or  main  driver  are  what  is 
known  as  ball  tiros.  These  engines 
strike  the  frog  points  unusually  hard 
when  running  at  about  20  miles  per 
hour,  and  apparently  it  is  the  back  pair 
of  wheels  that  strikes  the  hardest.  The 
locomotive  feels  as  if  it  had  left  tile 
track  for  a  short  distance  before  it  runs 
smooth  again.  The  shock  is  frequently 
so  great  that  the  engineer  and  fireman 
are  tossed  again.^t  the  side  of  the  cab. 

In  the  matter  of  investigating  the 
trouble  the  mechanics  in  the  shop  state 
that  there  are  no  mechanical  defects, 
and  the  track  men  are  equally  positive 
that  the  track  is  everywhere  in  ex- 
cellent condition.  It  would  be  gratify- 
ing to  many  of  the  railway  men  here  to 
have  your,  or  some  of  your  able  cor- 
respondents give  us  their  opinion  in 
regard  to  what  might  be  the  cause  of 
the  trouble.  We  are  at  our  wits'  ends. 
IIari)  Gre.vse. 

Norfolk  &  Western  R.  R.  ,  Creivc,  I  a. 

Without  having  an  opportunity  of 
examining  the  engines  referred  to,  and 
in  the  absence  of  any  data  as  to  tlie 
length  of  rigid  wdieel  base,  it  is  largely 
a  matter  of  conjecture  as  to  the  cause 
of  the  trouble.  If  the  mechanical  de- 
partment is  correct  in  tlieir  allowance 
<•(  lateral  motion,  it  would  be  interest- 
ing to  try,  if  possible,  an  ordinary  pair 
of  flanged  wheels  on  the  main  drivers 
as  well  as  the  others,  as  an  engine 
so  equipped  must  necessarily  strike 
with   great   force  on   tlic   flanges   of   tlie 


rear  wheels.  We  invite  our  readers  to 
give  us  the  benefit  of  their  experiences, 
as  the  subject  is  an  interesting  one. — Ed. 

SILVER    ri..\TlNG    OR    NICKEL    l'L..\TING. 

D.  W.  F.,  San  Luis  Obispo.  Cal., 
writes:  Observing  silver-plating  or  nickel- 
plating  by  electric  appliances  it  occurred  to 
me  that  there  were  simpler  and  cheaper 
methods  of  plating,  but  I  cannot  now 
recall  the  process.  Doubtless  you  many 
be  able  to  shed  some  light  on  the  sub- 
ject. What  is  a  ready  and  inexpensive 
tnethod  of  plating  small  pieces  of  iron  or 
other  metals  ? — A.  In  nickel-plating  iron, 
a  thin  coating  of  copper  is  first  produced 
on  it  by  rubbing  on  a  solution  of  20  parts 
sulphate  of  copper,  5  parts  sulphuric  acid 
and  100  parts  of  water.  After  the  copper 
plate  has  been  formed  rub  over  it,  with 
a  rag,  a  solution  of  3  parts  tin,  6  parts 
nickel  and  1  part  iron  in  100  parts  of 
hydrochloric  acid  and  3  parts  of  sul- 
phuric acid.  If  finally  the  object  is 
rubbed  with  a  rag  that  has  been  dipped 
in  finely  pulverized  zinc,  a  nickel  de- 
posit will  be  formed  on  the  copper.  The 
thickness  of  the  deposit  of  nickel  can  be 
increased  by  repeating  the  two  last 
operations. 

-According  to  a  recent  patent,  a  silver 
coating  can  be  produced  by  dissolving 
freshly  precipitated  chloride  of  silver  in 
a  solution  of  hyposulphite  of  soda,  1.1 
parts  to  10  parts  of  water,  and  adding  to 
this  solution  180  parts  spirits  of  sal  am- 
moniac and  then  stirring  in  800  parts  of 
finely  washed  chalk.  This  mi.xture  is  ap- 
plied and  rubbed  until  it  dries  on  the  ob- 
ject being  silvered,  and  the  result  is  a 
lirilliant  deposit  of  pure  silver. 

The  following  formula  for  "nickel- 
plating"  brass  and  copper  parts  has 
proved  very  satisfactory.  In  using  this 
method,  the  first  step  is  to  see  that  the 
parts  to  be  plated  are  quite  clean  and 
free  from  grease.  T!ie  work  is  then 
dipped  in  a  saturated  solution  of  bi- 
chloride of  mercury  or  else  a  paste  is 
applied  by  rubbing.  This  treatment 
causes  a  film  of  mercury  to  be  deposited 
on  the  work,  and  when  this  result  has 
been  obtained  tlie  pieces  ;re  dried  in  saw- 
dust and  then  lacquered  in  the  usual  way. 

If  a  paste  is  found  more  convenient  to 
use  than  the  solution,  it  inay  be  prepared 
by  adding  water  to  the  powdered  bi- 
chloride of  mercury  to  obtain  the  required 
consistency.  It  is  essential  that  the  parts 
be  lacquered  after  they  have  been  plated 
in  this  way:  ollu-ruise  the  mercury  will 
wear  off  in  a  short  time. 


be  possible  to  publish  a  view  of  these  en- 
gines when  they  are  completed  ?  Are  the 
"camel-backs"  being  discarded  ?  A. — The 
new  Mikado  type  locomotives  now  being 
built  for  the  Philadelphia  &  Reading 
Railway  will  have  the  cab  at  the  rear  in- 
stead of  over  the  middle  of  the  boiler. 
The  latest  engines  built  by  the  Baldwin 
Works  for  the  Lehigh  Valley  Railroad 
are  similarly  constructed.  This  arrange- 
ment is  used  because  it  is  not  necessary 
to  separate  the  engineer  and  fireman  as 
is  the  case  on  locomotives  of  the  "camel- 
back"  type.  It  will  be  some  time  before 
detailed  information  can  be  secured  in  re- 
gard to  the  Philadelphia  &  Reading 
locomotives.  We  will  endeavor  to  publish 
full  information  as  soon  as  it  is  available. 


NEW     MIK.MlflS    1-oR    THE    RE.NPINO. 

G.  T.,  Millville.  N.  J.,  writes.— Can  you 
tell  me,  in  your  magazine,  if  the  new 
Mikado  engines,  wliicli  Baldwin  Works 
are  now  building,  are  of  the  "canicl-back" 
type,  or  not?  The  engines  are  for  the 
riiiladelphia    S-    Reading;    and    would    it 


V.'\RI,'\TIONS    IN    LE.\D    IN    THE    W.\LiCH.\ERTS 
V-\LVE  t;E.\R. 

J.  B.  Souris,  ^lan.,  Canada,  writes. — In 
your  answer  last  month  on  "Variations  in 
Lead  in  the  Walschaerts  Valve  Gear," 
your  explanation  does  not  seem  to  me  to 
quite  cover  the  point  raised  by  the  ques- 
tion. I  am  not  an  expert  but  am  looking 
for  light  all  the  time.  Now  if  the  valves 
are  set  with  !s-in.  lead  in  forward  mo- 
tion, and  Js-in.  negative  lead  in  backward 
motion,  would  "liooking-up"  from  the  for- 
ward corner  not  have  the  elTect  of  de- 
creasing the  lead  until  there  would  be  no 
lead  either  way  when  "hooked-up"  to  the 
center,  and  still  keep  decreasing  the 
further  back  the  lever  was  placed'  It  is 
hardly  to  be  expected  that  such  an  adjust- 
ment would  be  practical,  but  in  such  a  case, 
would  not  the  moving  of  the  reverse  lever 
have  the  effect  stated?  A. — No.  While  it 
is  an  easy  matter  purposely  di.storting  the 
Walschaerts  valve  gear,  it  will  be  found 
that  one  of  its  qualities  is  that  of  retaining 
the  same  amount  of  lead  w-ith  different 
positions  of  the  reverse  lever.  Complex 
experiments  have  been  made  with  a  view 
to  slightly  increase  the  lead  in  "hooking- 
up"  as  is  the  case  in  the  Stephenson  or 
shifting  link.  The  results  have  invariably 
shown  that  a  gain  of  lead  in  the  forward 
motion  has  the  eft'ect  of  decreasing  the 
amount  of  lead  in  the  backward  motion, 
and  further  tliat  no  kind  of  distortion 
improves  the  action  of  the  valve  gear,  but 
the  best  results  are  found  when  all  of  the 
parts  are  correctly  designed  and  properly 
adjusted.  Very  complete  descriptive  de- 
tails with  illustrations  are  found  in 
Wood's  "Walschaerts  Valve  Gear."  price 
$1.50,  and  Kennedy's  "Valve  Setter's 
Guide."  price  ,^0  cents. 


SUrERIlE.\TER   LUBRIC.\TIiiN, 

A.  B.  S..  Boone.  la.,  asks. — Is  lubrication 
destroyed  on  superheater  engines,  with  or 
without  relief  valves  on  steam  chests,  at 
slow  speed,  and  if  so  in  what  distance 
will  it  be  destroyed  ?  A. — Lubrication  is 
not  destroyed  on  superheater  engines  un- 
less the  heat  is  excessive  and  the  supply 
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of  oil  very  limited.  In  common  practice 
2  pints  should  serve  for  100  miles,  pre- 
suming that  the  oil  is  of  best  quality. 
Without  superheater  appliance  a  lower 
grade  of  oil  may  be  used.  The  use  of 
relief  valves  has  been  dispensed  with  on 
some  of  the  leading  railroads.  In  high 
speed  passenger  service  the  relief  valves 
broke  occasionally  and  instead  of  being 
a  relief  were  looked  upon  as  a  hindance. 
Other  roads  retain  their  use.  It  may  be 
added  that  the  oil  furnished  by  the  Galena 
Oil  Company  retains  its  lubricating  quali- 
ties up  to  249  degiees,  Fahrenheit. 


BLOW    AT    UXUTRSAL    VALVE. 

H.  L.,  Washington,  D.  C,  asks : 
What  causes  a  blow  of  air  from  the  ex- 
haust port  of  the  U.  C.  triple  valve  when 
cars  are  being  charged,  and  which  stops 
after  an  application  of  the  brake? — A. 
A  leak  from  the  release  slide  valve  seat 
which  indicates  that  someone  has  used 
the  emergency  reservoir  drain  cock  to 
bleed  off  the  brake  thereby  permitting 
brake  cylinder  pressure  to  unseat  the  re- 
lease slide  valve  while  escaping  from  the 
cylinder.  During  the  application  the 
movement  of  the  release  piston  reseats 
the  slide  valve  and  the  blow  ceases,  pro- 
vided that  no  foreign  matter  lodges  on 
the  seat  or  ruins  it.  To  bleed  oflf  the 
brake,  open  the  bleed  cock  in  the  auxil- 
iary reservoir  and  close  it  as  the  brake 
starts  to  release.  Under  ordinary  cir- 
cumstances in  yard  shifting  a  change  of 
pressures  may  leave  one  of  the  valves  in 
service  lap  position  similarly  with  triple 
valve  and  as  the  emergency  and  service 
reservoirs  are  cut  off  with  auxiliary  and 
brake  pipe  pressure  effective  on  the  equal- 
izing piston  obviously  the  auxiliary  reser- 
voir is  the  one  to  bleed  to  secure  a  prompt 
release;  however,  in  cutting  out  the  brake 
you  would  close  the  brake  pipe  cut-out- 
cock  and  bleed  all  four  reservoirs. 


BREAK-IN-TWO    OF    TRAIN. 

J.  1.  B.,  Richmond,  Ind.,  writes :  What 
action  of  the  air  brake  is  there  that  will 
break  a  train  in  more  than  two  places,  or 
how  does  the  slack  run  in  order  to  do 
such  damage?  A. — Undesired  quick  ac- 
tion under  certain  conditions  might  part 
a  train,  but  generally  it  is  due  to  some 
other  cause  than  brake  action  alone.  For 
an  example,  we  have  frequently  observed 
trains  broken  in  three  portions  by  a  fail- 
ure to  allow  ample  time  to  elapse  between 
the  opening  of  the  engine  throttle  and  the 
movement  of  the  brake  valve  to  release 
position,  or  by  trying  to  start  the  train 
before  the  rear  brakes  have  had  time  to 
release. 

Under  such  conditions  the  head  brakes 
are  released  and  the  rear  ones  are  prac- 
tically anchored  or  if  in  motion  are  com- 
ing to  rest,  then  if  the  large  locomotive 
accelerates  the  forward  portion  the  rear 
end    must   almost    immediately   be    accel- 


erated with  the  forward  cars  or  the 
couplings  nuist  be  strong  enough  to  hold 
the  head  end  and  instantly  bring  the  rate 
of  speed  down  to  that  of  the  rear  cars. 
.•\s  it  is  physically  impossible  for  the  train 
intact  to  run  in  different  directions  at  the 
same  time  beyond  the  limits  of  the  slack, 
it  naturally  follows  that,  when  the  two 
ends  start  in  different  directions  with 
any  considerable  speed,  the  couplings  must 
part.  As  to  breaking  in  more  than  two 
parts,  if  the  rear  end  practically  comes 
to  a  stop  with  the  brakes  applied  while 
the  forward  portion  is  started  into  motion, 
the  break  will  likely  occur  at  the  weakest 
coupling  near  the  portion  with  the  brakes 
applied,  then  as  the  train  parts  quick  ac- 
tion is  initiated  at  the  rear  end  of  the 
forward  portion,  instantly  setting  brakes 
and  tending  to  stop  only  the  cars  on 
which  quick  action  occurs;  the  locomotive 
again  runs  away  from  a  part  of  the  train, 
which  may  Iiappcn  twice  after  the  first 
break. 


EMERGENCY    INDICATOR. 

J.  M.  Ft.  Wayne,  Ind.,  writes :  Why  is 
it  that  the  emergency  indicator  sometimes 
fails  to  register  quick  action  when  it  takes 
place?  On  a  six-car  train  two  indicators 
betw-een  second  and  third  cars  and  be- 
tween fourth  and  fifth  cars  pointed  to 
the  rear,  and.  when  indicator  was  placed 
between  fifth  and  sixth  cars,  quick  action 
took  place  but  indicator  did  not  register. 
A. — This  does  not  mean  that  there  is  any- 
thing wrong  with  the  indicator;  it  indi- 
cates that,  while  quick  action  took  place 
on  the  fifth  car,  the  brake  pipe  volume  on 
the  sixth  car  was  not  sufficient  to  move 
the  indicator.  This  could  be  overcome 
by  a  closer  fit  of  the  indicator  diaphragm, 
but  it  would  not  be  advisable,  as  it  would 
tend  to  interfere  with  its  present  satis- 
factory operation ;  you  can  remember  that, 
when  the  action  you  write  of  occurs, 
quick  action  was  initiated  on  the  fifth  or 
next  to  last  car;  if,  however,  the  sixth  or 
last  car  works  quick  action,  the  indicator 
will  register  it. 


SLIDE    VALVE    RESISTANCE. 

A.  B..  Youngstown,  Ohio,  writes: 
Is  a  triple  slide  valve  harder  to  move 
under  air  pressure  when  it  is  oiled  than 
when  it  is  dry?  I  have  heard  the  state- 
ment made  and  cannot  see  how  any  lubri- 
cant could  make  it  harder  to  move.  A.— 
The  valve  will  be  easier  to  move  when 
perfectly  dry.  The  generally  accepted 
laws  of  frictional  resistance  do  not  always 
hold  good  in  air  brake  practice;  as  a  gen- 
eral proposition  friction  between  two 
metal  surfaces  in  contact  increases  when 
dry  or  with  the  application  of  some  ad- 
hesive substance  and  decreases  with  the 
application  of  any  lubricant,  and  also 
holds  good  on  the  triple  slide  valve  under 
pressure  if  certain  kinds  of  lubricant  are 
used,  dry  graphite  as  an  example.     How- 


ever, if  oil  is  used  in  a  sutficicnt  quantity 
to  leave  a  film  around  the  slide  valve 
edges  to  act  as  a  packing,  after  being  at 
rest  fof  a  few  minutes  the  valve  will  offer 
more  resistance  to  movement  than  when 
perfectly  dry,  or  will  require  about  twice 
as  much  or  more  force  to  dislodge  it. 
When  dry,  air  pressure  can  get  under 
the  slide  valve  and  tend  to  balance  the 
pressure,  thus  making  it  easier  to  move 
than  when  all  air  pressure  is  excluded. 


Headlight  Wicks. 

A  young  engineer  was  heard  to  re- 
mark: "I  ran  an  engine  two  years  be- 
fore I  knew  how  to  turn  up  the  head- 
light." Had  this  remark  been  ventured 
in  any  other  than  a  railroad  crowd,  the 
speaker  would  have  been  considered  a 
very  poor  specimen  of  an  engineer,  but 
the  brothers  knew  that  he  was  a  first-class 
man  and  permitted  him  to  go  on. 

"You  see  a  wick  is  made  up  of  several 
wraps  of  Canton  flannel,  as  it  has  to 
slide  over  one  tube  and  inside  of  another. 
Now  if  one  or  both  get  a  little  rough,  the 
wick  sticks  in  being  forced  up  and  'wrink- 
les.' When  the  engine  gets  pounding  over 
tile  road  the  wick  works  up  and  the  head- 
light smokes  without  any  apparent  cause. 
Now  I  just  turn  mine  up  too  high,  then 
lower  it  to  where  I  want  it  which  straight- 
ens the  cloth  out  and  it  keeps  giving  out 
a  smokeless  light."  .-Ml  the  group  ac- 
knowledged that  the  young  engineer  un- 
(ler«t'Mi(l  all  about  headlights. 


One  Side  of  the  Smoke  Nuisance. 

In  a  recently  published  statement,  Mr. 
F).  F.  Crawford,  of  the  Pennsylvania 
Lines,  says:  Of  the  smoke  produced  in 
any  locality  where  bituminous  coal  is 
burned  for  manufacturing  power  and 
domestic  purposes,  it  will  be  found  that 
locomotives  contribute  from  15  to  20  per 
cent,  of  the  smoke,  with  perhaps  a  higher 
percentage  in  localities  where  compar- 
atively few  industries  are  located  and, 
of  course,  a  considerably  greater  propor- 
tion than  fuel  other  than  bituminous  coal 
is  used  for  domestic  purposes. 

That  expression  from  Mr.  Crawford, 
an  expert  on  smoke  raising  may  be  ac- 
cepted as  reliable;  yet  in  some  small 
towns  that  are  smothered  from  the  smoke 
pouring  out  of  factory  chimneys  the  peo- 
ple attribute  the  whole  of  the  smoke 
nuisance  to  emanate  from  locomotives. 


.\  German  scientist  has  discovered 
a  new  species  of  nervous  disease  caused 
to  people  who  have  been  in  railway 
accidents.  They  might  conic  out  of 
the  wreck  without  sustaining  injury, 
but  when  they  become  mixed  up  in 
suits  for  damages  very  serious  nervous 
disorders  result.  Such  disorders  were 
sufficiently  serious  to  impair  the  victims' 
earning  power  which  meant  the  claim  for 
increased   damages. 
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Difficulty    of    Introducing    Locomotive 

Appliances. 

A  great  many  of  the  appliances 
which  contribute  to  the  safety,  comfort, 
efficiency  and  convenience  of  the  mod- 
ern locomotive  were  applied  as  quickly 
as  the  necessity  for  them  aro.se  that 
their  introduction  is  scarcely  mentioned 
in  the  meagre  historical  notes  that 
have  been  published.  It  is  within  the 
memory  of  men  still  living  that  all  tlie 
cab  appliances  of  a  locomotive  were  tlie 
steam  throttle  lever  and  tlie  reverse 
lever.  The  writer  remembers  hearing 
an  old  engineer  talk  strongly  against 
the  steam  gauge  as  being  a  useless  en- 
cumbrance in  the  cab;  and  later  on  ob- 
jections were  raised  to  the  three-way 
cock  of  the  Wcstinghouse  air  l)rakc  as 
making  too  many  appliances  for  an  en- 
gineer to  remembe 

A  man  becomes  accustomed  to  go 
through    motions    automatically    in    the 


liandlmg  ol  an  engine,  motions  that  are 
as  accurate  in  the  dark  as  in  daylight, 
which  causes  the  enginemen  to  object 
to  changes  and  accounts  for  the  con- 
,-ervative  cliaracler  of  these  men.  All 
through  the  improvements  effected 
upon  tlie  locomotive  we  find  the  en- 
ginemen in  opposition.  This  was 
peculiarly  the  case  witli  the  introduc- 
tion of  the  injector,  wliich  is  a  much 
superior  boiler  feed  than  the  trouble- 
some pump,  and  yet  it  had  to  fight  its 
way  slowly  on  most  of  the  roads  where 
It  is  now  in  universal  use.  The  same 
may  be  said  of  the  sight-feed  lubrica- 
tion and  of  all  other  cab  appliances  now 
considered  standard  conveniences. 


Making   Hard   Water   Harmless. 

-Modern  methods  of  softening  hard 
water  or  of  removing  the  scale-form- 
ing impurities  have  done  much  to  ren- 
der time-infected  feed  water  harmless, 
but  for  many  years  railway  companies 
paid  a  heavy  tax  in  boiler  repairs  for 
scale-covered  heating  surfaces.  The 
greater  portion  of  this  expense  would 
have  been  spared  had  the  locating  engi- 
neers e-\ercised  proper  care  in  the  lo- 
cating of  water  stations.  Tlie  pioneer 
practice  was  to  locate  water  stations 
at  prearranged  distances,  no  attention 
having  been  paid  to  the  nature  of  the 
water  obtained.  Deep  wells  were  often 
dug  through  limestone  rock  in  loca- 
tions where  creeks  carrying  fairly  soft 
surface  water  could  have  been  made  to 
supply  the  water  required  f.  ir  locomo- 
tive use.  Taken  as  a  whole,  hard  water 
is  more  easily  secured  than  water  free 
from   scale-making  impurities. 

The  writer  was  once  rei|uired  to  in- 
vestigate tlie  cause  of  difficulty  with 
water  at  a  certain  terminal  where  the 
fireboxes  of  the  switching  engines 
lasted  only  about  two  years.  On  ex- 
amination it  was  found  that  water  was 
supplied  from  a  well  20O  feet  deep,  ex- 
cavated through  limestone  rocks  on  the 
bank  of  the  Mississippi  river,  and  con- 
tained 83  grains  to  the  gallon  of  sul- 
phate of  lime,  the  worst  scale-forming 
ingredient  encountered.  When  the 
supply  pipe  was  pulled  out  of  the  well 
and  pushed  into  the  river,  which  has 
seldom  more  than  9  grains  of  impurity 
to  the  .gallon,  the  trouble  with  the 
switching  and  other  engines  ceased. 

Throughout  a  very  wide  area  of  ter- 
ritory on  the  North  .Xmcrican  conti- 
nent, limestone,  or  various  forms  of 
calcarc<ius  rocks,  constitute  the  upper 
rock  stratum  immediately  underlying 
the  sub-soil  of  the  great  agricultural 
and  grazing  regions.  During  the  stu- 
pendous operation";  of  nature  in  build- 
ing up  this  continent,  the  rocks  have 
been  subjected  to  vast  disintegrating 
agencies.  They  have  been  torn  and 
eroded  by  huge  masses  of  ice:  they 
liave  been   sc'ri-hed   bv   ravs   of  the  un- 


bliadowed  sun,  iractured  by  the  con- 
gealing power  resulting  from  deep- 
reaching  frost;  melted  by  water — that 
most  universal  solvent  in  the  world; 
then  scattered  far  and  wide  by  ice  and 
Hood.  This  process  has  been  so  com- 
plete that  in  the  whole  wide-reaching 
limestone  territory  all  tlie  earth  seems 
charged   with    lime. 

Limestones  are  very  sparingly  sol- 
uble in  pure  water;  but  the  water  that 
falls  from  the  clouds  is  not  pure,  but 
contains  a  charge  of  carbonic  acid  that 
acts  chemically  upon  the  lime,  forming 
salts,  which  the  water  readily  dissolves. 
Owing  to  this  circumstance,  there  are 
few  streams,  and  fewer  wells,  in  the 
calcareous  districts  that  are  not  contam- 
inated with  lime.  The  water  that  pass- 
es into  streams,  generally  runs  over 
surfaces  that  have  been  washed  partly 
free  from  lime;  and  in  consequence  of 
this,  creeks  and  rivers  are  not  so  badly 
tainted  with  lime  salts  as  the  water  in 
wells  that  stands  saturating  on  the 
rocks.  The  appearance  or  taste  of 
water  gives  no  indication  of  the  quan- 
tity of  lime  or  other  solids  held  in  so- 
lution; for  the  ice-cold  mill,  or  spark- 
ling spring,  that  supplies  water  so 
pleasant  to  drink,  may  yield  so  much 
lime-salts  that  the  water  would  be 
ruinous  to  sheets  and  flues  when  used 
as  boiler  feed  water. 

It  has  been  principally  to  the  want 
of  care  in  the  locating  of  water  sta- 
tions that  numerous  tanks  are  today 
drawing  their  supply  from  lime-charged 
wells  in  regions  w'here  surface  water 
could  be  easily  obtained.  Railway 
companies  are  particularly  conservative 
about  making  changes  that  entail  ex- 
penditure of  money;  and  existing  evils 
in  the  water  supply  arrangements  are 
often  continued  because  some  expense 
would  be  entailed  in  making  them;  al- 
though no  kind  of  outlay  would  bring 
a  more  ample  return  in  economy. 

The  subject  of  feed  water  connected 
with  boiler  troubles  has  been  frequent- 
ly investigated  and  discussed  by  the 
Railway  Master  Mechanics'  Associa- 
tion. At  first  the  admission  was  made 
that  "impure  water  was  the  bane  of 
good  boilers,"  and  they  started  in 
hopefully  to  devise  the  necessary  rem- 
edy. Next  we  read  that  "Diflferent  wa- 
ters vary  greatly  in  the  component 
parts  of  the  impurities  they  contain, 
and  each  requires  separate  study  and 
treatment."  The  belief  was  expressed 
that  the  engineering  and  mechanical 
skill  of  railway  men  was  equal  to  the 
solution  of  the  problem  of  making  bad 
water  harmless.  Experience  demon- 
strated that  purifying  bad  water  was 
about  as  hopeless  a  task  as  reforming 
a  bad  man. 

Nowadays  there  are  very  few  ama- 
teurs, connected  with  railways,  work- 
ing on  water  purification.     Selection  of 
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water  has  been  e.\tciisively  followed 
and  where  good  soft  water  cannot  be 
secured,  the  softening  process  is  turned 
over  to  parties  whose  acquaintance 
with  chemistry  and  water  analysis 
makes  them   reliable   experts. 


Ancient  Fear  of  Monopoly  by  Rail- 
roads. 

We  are  hearing  a  great  deal  today 
about  railways  being  heartless  monop- 
olies, but  the  storj'  or  charge  is  older 
than  any  railroad  in  use.  Before  the 
wise  men  who  constituted  the  Legis- 
lature of  Pennsylvania  would  grant  a 
charter  for  what  is  now  part  of  the 
Pennsylvania  Railroad  they  spent  years 
of  wrangling  because  some  of  them 
thought  that  a  canal  would  be  less 
liable  than  a  railroad  to  fall  into  the 
hands  of  monopolists.  Then  when  a 
railroad  was  agreed  upon  they  wanted 
every  farmer  and  horse  owner  to  have 
equal    freedom    in    operating    it. 

There  was  much  controversy  among 
the  legislators  about  the  rules  to  be 
framed  for  the  operating  of  the  rail- 
road. Mr.  W.  B.  U'ilson,  in  his  history 
of  the  Pennsylvania  Railroad,  speaking 
of  the  construction  of  this,  one  among 
the  first  railroads  ever  built  in  Amer- 
ica, says:  "At  the  period  when  rail- 
roads were  introduced  into  this  coun- 
try the  plans  for  operating  them  en- 
tered largely  into  the  discussions  as 
to  their  superiority  and  usefulness.  The 
weight  of  popular  opinion  was  in  favor 
of  the  rules  governing  turnpike  roads 
and  adverse  to  centering  the  control  of 
motive  power  on  them  either  in  the 
agents  of  the  Commonwealth,  individ- 
uals, firms,  or  corporations.  Monopoly 
was  the  bugbear  in  the  dreams  of  the 
people,  while  the  greatest  good  to  the 
country  was  expected  to  follow,  giving 
to  each  and  every  individual  citizen 
the  largest  liberty  to  roam  as  a  carrier 
over  the  railroad  at  such  times  and  in 
such  a  way  as  would  suit  his  own  con- 
venience. It  required  actual  perform- 
ance to  educate  the  people  and  dem- 
onstrate the  fact  that  good  results 
could  only  be  attained  by  intelligent 
administration  and  executive  control 
of  railroads  being  centered  in  a  proper 
and  absolute   authoritv." 


Large  Steam  Ports. 

One  question  of  importance  is  seldom 
or  never  asked  concerning  the  economi- 
cal operation  of  the  large  locomotives 
coming  into  use.  that  is,  how  much  waste 
of  steam  results  from  the  inordinately 
large  clearance  spaces  due  to  very  large 
steam  ports. 

There  appears  to  be  great  confusion 
of  ideas  among  our  master  mechanics 
concerning  the  effect  of  large  clearance 
spaces  and  of  different  sized  steam  ports. 
Quite  a  number  of  years  ago  there  was 


considerable  agitation  in  favor  of  shorter 
steam  ports.  In  talking  with  a  most  intel- 
ligent master  mechanic  lately  on  this  sub- 
ject, he  insisted  that  there  was  no  econ- 
omy in  using  short  steam  ports,  for  he  had 
demonstrated  this  to  his  own  satisfac- 
tion about  the  time  the  short  port  agita- 
tion was  at  its  height.  His  method  of 
demonstrating  the  thing  was  that  he  put 
pieces  of  metal  into  the  steam  ports  to 
shorten  them  up  to  smaller  dimensions. 
He  watched  the  effect  of  this  very  care- 
fully, and  was  unable  to  tell  any  differ- 
ence in  the  coal  consumption  of  the  en- 
gines, consequently  he  reasoned  that 
there  could  be  no  saving  from  having 
shorter  ports.  He  ignored  the  important 
point,  however,  that  by  shortening  up 
his  ports  he  did  not  materially  lessen 
the  clearance  spaces.  A  test  of  that  kind 
demonstrated  absolutely  nothing.  The 
only  proper  test  to  find  out  the  effect  of 
long  and  short  ports  would  be  to  make 
an  engine  the  same  in  every  respect  to 
others  of  a  class,  but  make  the  cylinders 
with  small  ports  and  admission  passages. 
It  is  generally  acknowledged  that  there 
is  no  difficulty  in  getting  the  steam  into 
a  cylinder  fast  enough  through  con- 
tracted openings — the  great  diflRculty  is 
in  getting  it  out  at  high  piston  speeds. 
If  it  is  considered  desirable  to  make  the 
e.xhaust  port  longer,  so  that  the  steam 
could  escape  freely,  there  would  be  no 
difficulty  in  leaving  it  of  ample  length, 
and  making  the  steam  ports  short,  but 
it  seems  needless  to  make  an  exhaust 
port  with  4S  sq.  ins.  of  area  to  pass  out 
steam  that  goes  through  a  nozzle  with 
S  or  9  sq.  ins.  of  opening,  .'\merican 
locomotives  of  a  given  size  of  driving 
wheel  can  force  a  train  into  high  speed 
much  more  rapidly  than  foreign  en- 
pines,  and  their  capacity  for  fast  running 
is  much  greater,  but  the  owners  may  be 
paying  too  liigh  a  price  for  these  charac- 
teristics. 

The  Traveling  Engineers'  .^ssocia- 
tion  are  calling  for  suggestions  concern- 
ing subjects  to  be  investigated.  We 
commend  "piston  clearances"  to  their 
attention. 


two,  he  will  fmd  that  tins  judgment  of 
antiquity  was  just;  for  the  benefits  of 
inventions  may  extend  tu  the  whole  race 
of  men,  but  civic  or  military  achieve- 
ments benefit  only  particular  countries  or 
localities.  The  latter  kind  of  benefit  last 
only  a  few  years,  a  useful  invention  lasts 
forever." 


Value   of   Innovation. 

Lord  Bacon  was  a  very  wise  man  and 
certain  literary  men  have  been  claiming 
that  he  was  the  author  of  Shakespeare's 
plays  which  is  absurd.  Bacon's  wisdom 
tended  towards  practical  lines  and  his 
writings  stimulated  industrial  progress, 
lie  said  that  "in  order  that  the  industry 
of  others  may  be  purchased  and  their 
courage  aroused  and  influenced,  the  in- 
troduction of  great  inventions  holds  the 
first  place  among  human  actions.  It  was 
considered  so  in  former  ages,  for  to  the 
authors  of  inventions  they  awarded  divine 
honors,  but  only  heroic  honors  to  those 
who  did  good  service  to  the  state.  And 
certainly  if  any  one  rightly  compares  the 


Learning  an  Engineer's   Duties. 

When  a  sensible  man,  beginning  to 
perform  the  duties  of  a  fireman,  has 
mastered  his  work  sufficiently  to  main- 
tain a  steady  pressure  of  steam,  he 
soon  begins  to  find  time  for  watching 
the  operations  of  the  engineer.  He 
notes  how  the  boiler  is  fed,  and  upon 
his  knowledge  of  the  engineer's  prac- 
tice in  this  respect  much  of  his  firing 
is  regulated.  The  different  methods  of 
using  the  steam  by  engineers  so  that 
trains  can  be  taken  over  the  road  with 
the  least  expenditure  of  coal,  are  en- 
graved upon  the  memory  of  the  ob- 
servant fireman.  Many  of  the  acquire- 
ments which  commend  a  good  fireman 
for  promotion  are  learned  by  imper- 
ceptible degrees.  Among  these  is  the 
knovvledge  of  speed,  which  enables  a 
man  to  tell  how  fast  a  train  is  running 
on  all  kinds  of  track  and  under  all  con- 
ditions of  w-eather.  There  would  be 
no  use  in  one  strange  to  train  service 
going  out  for  a  few  runs  to  learn 
speed.  He  might  learn  all  other  req- 
uisites of  engine  running  before  he 
was  able  to  judge  within  ten  miles  of 
how  fast  the  train  was  going  under  ad- 
verse circumstances.  The  same  thing 
may  be  said  of  the  sounds  which  indi- 
cate  how  an  engine   is  working. 

It  requires  an  experienced  ear  to  de- 
tect the  false  note,  which  indicates  that 
something  is  wrong  with  motion  or 
e-xhaust.  .\niidst  the  mingled  sounds 
produced  by  a  locomotive  and  train 
hammering  over  a  steel  track,  the  nov- 
ice hears  nothing  but  a  medley  of  con- 
fused noises,  strange  and  meaningless 
as  are  the  harmonies  of  an  opera  to  an 
untutored  savage.  But  the  trained 
ear  of  an  experienced  engineer  can  dis- 
tinguish a  strange  sound  amidst  all  the 
tumult  of  thundering  exhaust,  screech- 
ing steam,  and  clashing  steel,  as  read- 
ily as  an  accomplished  musician  can  de- 
tect a  false  note  in  a  many-voiced 
chorus.  Upon  this  ability  to  detect 
growing  defects  which  pave  the  way  to 
disaster,  depends  much  of  an  engi- 
neer's likelihood  of  success  in  his  call- 
ing. This  species  of  skill  is  not  ob- 
tained by  a  few  weeks  of  industry.  It 
is  the  gradual  accumulation  of  months 
and  years  of  patient  labor. 

We  glean  from  our  "experience" 
note-book  a  case  which  illustrates  the 
foregoing  ideas.  .\  machine  shop 
foreman,  a  man  of  mature  experience 
in    building  and   repairing  locomotives, 
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took  out  an  engine  on  a  trial  trip.  A 
side  rod  pin  began  to  run  hot,  and  al- 
though the  man  was  leaning  out  of  the 
side  window,  he  did  not  observe  that 
anything  was  wrong  until  a  drop  of 
babbitt  metal  struck  him  in  the  eye.  An 
experienced  engineer  watching  tlie  rods 
would  have  detected  the  condition  of 
the  engine  before  babbitt  was  thrown. 
A  difticult  thing  for  an  inexperienced 
engineer  to  control  in  running  an  en- 
gine at  night  when  tlie  conditions  of 
adhesion  are  bad  is  the  slipping  of  the 
driving  wheels.  Slipping  is  a  simple 
matter  enough  to  those  who  feel  it  in 
the  vibrations  of  tlie  engine;  but  the 
novice  has  not  this  sensitiveness  to 
slipping  vibration  developed,  and  he 
must  depend  upon  his  eyesight  or  liis 
hearing  to  detect  it.  On  a  dark,  stormy 
night,  the  eye  is  useless  as  a  means  of 
judging  the  regularity  of  the  revolving 
wheels,  for  the  howling  wind  or  tlie 
rain  rattling  on  the  roof  of  the  cab 
drowns  the  sound  of  the  exhaust.  Un- 
der circumstances  of  that  character,  a 
locomotive  might  jerk  the  pins  off  be- 
fore the  empirical  engineer  discovers 
that  the  wheels  were  slipping.  Every 
man    to   his   trade,    say   we. 


Traveling   Engineers'   Committees. 

The  Traveling  Engineer.-.'  Associa- 
tion has  been  celebrated  among  rail- 
waj"  associations  for  practical  work 
energetically  performed,  and  from 
present  indications  they  are  preparing 
for  a  particularly  useful  convention  in 
1914.  We  have  received  from  Secre- 
tary Thompson  no  less  than  five  circu- 
lars of  investigation  with  the  names  of 
the  committees  appointed  to  perform 
the  work.  On  the  work  done  by  the 
committees  of  investigation  the  value 
and  success  of  the  convention  depends 
in  no  small  measure;  so  we  can  look 
forward  to  valuable  reports  and  dis- 
cussions   at    next    meeting. 

.^dvantages  to  be  derived  from  the 
use  of  mechanical  stokers  is  becoming 
a  time  worn  subject,  but  it  relates  to 
decidedly  progressive  practice  and  the 
committee  appointed  to  report  upon  it 
of  which  Mr.  J.  H.  Desalis  i<  chair- 
man, will  no  doubt  give  needed  in- 
formation to  railroad  officials.  The 
points  to  be  reported  upon  arc:  In- 
creased efYiciency  of  the  locomotive; 
t<.  increase  the  possiliility  of  securing 
a  higher  type  of  candidates  for  the 
position  of  fireman;  the  utilization  of 
cheaper  grades  of  fuel.  There  are  now 
a  large  number  of  locomotives  fired 
by  mechanical  stokers,  so  tlierc  will  be 
no  difficulty  in  securing  the  required 
information.  The  inform.iticiii  floating 
abont  on  this  subject  is.  that  the  me- 
chanical stoker  enables  locomotives  to 
haul  heavier  trains  than  those  fired  by 
liniid,   and   that   tlie   officials   responsible 


for  train  iiiuxeiiient  are  displaying 
warm  interest  in  mechanical  stokers. 
Mr.  Desalis  will  be  aided  by  seven 
members:  Messrs.  J.  B.  Bowcn,  O.  B. 
Capps,  J.  B.  Burgess,  S.  V.  Sproud, 
O.  C.  Whitcomb,  H.  F.  Heison,  and 
.'\.   L.    Lopshire. 

A  novel  subject  for  investigation 
that  the  Traveling  Engineers'  Associa- 
tion are  working  on  is;  Advantages 
derived  from  the  use  of  "Speed  Re- 
corders" and  the  influence  of  same  on 
operating  expenses.  Mr.  Frederick 
Kerby  who  represents  that  inquiry  has 
sent  out  fourteen  questions  to  be 
answered  in  relation  to  the  use,  main- 
tenance, and  repair  of  speed  recorders. 
We  are  afraid  that  the  facts  secured 
will  not  be  voluminous.  The  use  of 
speed  indicators  and  speed  recorders 
is  general  in  some  foreign  countries, 
but  they  have  never  been  popular  on 
the  American  continent.  In  fact,  many 
locomotive  engineers  have  manifested 
so  much  pride  in  their  knowledge  of 
speed  that  they  considered  a  speed 
indicator  a  reflection  upon  their  en- 
gineering skill. 

Mr.  George  II.  Wood  has  been  ap- 
pointed chairman  of  a  committee 
selected  to  investigate  "The  Care  of 
Locomotive  Brake  Equipment  on  Line 
of  Road  and  at  Terminals;  also  method 
of  locating  and  reporting  defects."  The 
committee's  circular  of  inquiry  contains 
nine  questions  to  be  answered,  the  aim 
being  to  find  out  how  far  enginemen 
are  held  responsible  for  the  condition 
of  air  brake  equipment,  and  what  care 
is  exercised  to  keep  the  brake  equip- 
ment in  proper  working  order.  There 
has  been  such  a  tendency  to  employ 
specialists  in  caring  for,  maintaining, 
and  testing  brakes,  that  enginemen  on 
some  railroads  have  come  to  consider 
that  no  part  of  their  duties,  with  the  re- 
sult that  knowlcd.Lje  of  air  brake  mech- 
anism has  deteriorated.  The  fact  that 
knowledge  is  power  should  not  be  ig- 
nored in  this  imiiortant  line  of  an  en- 
gineer's duties,  and  railway  companies 
and  the  traveling  public  will  be  bene- 
fited if  a  report  on  this  subject  is  pre- 
pared that  will  excite  increased  interest 
in  air  brake  equipment.  Mr.  W'ood 
has  Messrs.  B.  llayiies,  R.  E.  Ander- 
son, W.  V.  Turner,  and  Edw.  Bales  as 
his  associates  on  tlie  committee. 

The  very  important  business  of 
selecting  subjects  for  discussion  at 
the  19I.T  meeting  is  in  the  care  of  a 
committee,  of  which  Mr.  Robert  Col- 
Ictt  is  chairman,  with  associates, 
Messrs.  D.  Meadows.  W.  R.  Davis,  J. 
E.  Ingliing,  and  Fred  Mc.\rdle.  The 
work  of  this  committee  is  highly  valu- 
able, for  upon  the  selections  made  de- 
pends the  success  of  a  convention  and 
incidentally  the  value  of  the  organiza- 
tion throughout  a  j'ear  of  its  existence. 

The    progress    of    any    technical    or- 


ganization demand  changes  of  the  by- 
laws to  keep  up  with  the  times,  for  no 
constitution  or  rules  can  be  framed  in 
the  beginning  that  will  guide  the  as- 
sociation to  all  eternity;  so  the  Ex- 
ecutive Committee  of  the  Traveling 
Engineers'  Association  has  appointed  a 
committee  to  revise  the  by-laws  and 
report  at  ne.xt  meeting.  The  chair- 
man of  the  committee  is  Mr.  W.  Wak- 
ins,  who  is  assisted  by  Messrs.  W.  F. 
Johnston,  James  Maxwell,  I.  H.  Bow- 
en,  and  W.  H.  Joslyn.  The  Traveling 
Engineers'  Association  does  not  need 
much  stimulating  to  display  business 
activity,  but  if  the  committee  on  by- 
laws can  provide  new  rules  that  will 
make  zeal  and  industry  general  among 
the  members  their  labors  will  be  re- 
warded. 

And  now  a  few  words  will  be  in  sea- 
son concerning  the  duties  of  members 
at  large  toward  the  Committees  of  In- 
vestigation. The  chairmen  of  these 
committees  are  really  collectors  of  in- 
formation that  ought  to  be  sent  in  by 
the  members.  Our  belief  is  that  the 
members  of  the  Traveling  Engineers' 
Association  perform  their  duty  in  this 
respect  more  efficiently  than  the  rank 
and  file  of  anj-  other  association.  But 
there  are  exceptions  to  this  rule  and 
we  ur.ge  the  members  who  habitually 
put  off  the  duty  of  replying  to  circulars 
to  take  a  thought  and  mend.  Procras- 
tination is  the  thief  of  time  and  is 
likely  to  bar  your  way  toward  the  posi- 
tion   of    president    of    some    railroad. 


$6,000,000  More  Pay  for  Eastern   Rail- 
road Men. 

Tlie  Board  of  .\rbitration  consider- 
ing the  claims  of  the  conductors  and 
trainmen  of  the  Eastern  Railways  for 
increase  of  pay,  has  granted  an  increase 
aggregating  $6,000,000,  being  one-third 
of  the  sum  demanded. 

A  series  of  coniments  were  made  re- 
specting the  award,  one  of  which  reads: 
.•\t  the  present  time  a  ton  of  freight 
is  moved  in  the  Eastern  territory  more 
than  three  miles  for  the  value  of  a  two- 
cent  postage  stamp.  This  is  the  cheap- 
est railroad  service  to  the  shipper  to 
be  found  on  the  face  of  the  globe.  In 
the  face  of  such  a  fact,  it  would  be 
unjust  to  say  that  railroad  employees 
must  continue  to  be  satisfied  only  with 
what  can  be  paid  them  from  freight 
rales  as  low  as  this. 


The   Outlook  for  the  Railroads. 

It  is  gratifying  to  note  that  as  we  pro- 
ceed to  press  representatives  of  the  lead- 
ing railroads  are  in  conference  with  the 
Interstate  Commerce  Commission.  It  is 
universally  admitted  by  the  press  and 
public  that  the  dem.uid  of  the  railroad 
companies  to  m.ike  a  .S  per  cent,  increase 
in   freight  rates  is  sustained  by  a  strong 
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prima  facie  claim  on  the  government's 
consideration.  Substantial  increases  have 
been  made  in  wages  of  certain  classes  of 
railroad  employees  by  boards  of  media- 
tion, and  it  is  idle  to  imagine  that  the  end 
of  increases  in  wages  is  not  yet  over  or 
ever  will  be. 

Those  who  are  familiar  with  the  vari- 
ous classes  of  railroad  employees  know 
tliat  important  sections  of  skilled  and  un- 
skilled workmen,  who  have  no  well-estab- 
lished organizations  to  voice  their  claims, 
are  to-day  working  at  the  same  wages 
that  they  had  many  years  ago.  That  these 
men  will  remain  silent  is  a  vain  thought. 
In  many  instances  they  are  entitled  to  the 
most  liberal  consideration.  We  refer  par- 
ticularly to  the  machinists,  blacksmiths, 
carpenters,  boilermakers,  molders,  and 
otiiers,  men  of  real  skill  and  of  whom  it 
may  be  truly  said  that  their  education  is 
never  finished,  being  constantly  confront- 
ed by  new  problems,  and  mastering  them 
with  a  degree  of  perfection  that  is  not 
surpassed  by  men  occupied  in  any  other 
department  of  human  activity. 

Every  year,  therefore,  there  will  be  a 
new  demand  for  higher  wages,  and  what- 
ever compromise  may  be  reached,  the  rail- 
road companies  are  always  the  losers. 
But  it  seems  that  when  the  railroads  have 
suggested  that  an  increased  maintenance 
cost  should  be  met  by  increased  freight 
rates  the  Interstate  Commerce  Commis- 
sion has  assumed  an  attitude  of  indiffer- 
ence. This  is  a  gross  injustice.  Many 
railroads  are  working  hard  now  to  make 
ends  meet,  and  whatever  wrongdoing 
there  may  have  been  in  the  past  in  regard 
to  overvaluation  and  stock  watering — 
these  sins  of  the  fathers  that  are  visited 
upon  the  children,  have  to  be  met  man- 
fully. 

Those  who  have  taken  time  to  study 
the  subject  of  transportation  are  also  well 
aware  that  in  America,  the  land  of  high 
prices,  the  co.st  of  moving  passengers  and 
freight  from  place  to  place  is  cheaper  than 
in  any  other  part  of  the  world,  and  an  in- 
crease of  even  more  than  S  per  cent. 
would  be  so  moderate  that,  like  the  reduc- 
tion in  the  cost  of  living  that  we  were 
promised  by  the  adoption  of  the  new  tar- 
iff law,  it  would  hardly  be  felt.  Then  as 
the  government  assumes  the  authority  to 
compel  the  railroads  to  enlarge  their  out- 
lay, the  railroads  should  be  permitted  to 
charge  more  for  a  better  and  more  costly 
service. 


How  Capacity  of  Locomotive  Boilers 
May  Be  Forced. 
Years  ago,  when  the  locomotive  that 
had  borne  the  heat  and  burden  of 
train  hauling  from  the  beginning  of 
railway  operating  to  about  1876  be- 
gan to  fall  into  disrepute,  because  w-ith 
its  cylinders  17  x  24  inches,  two  pairs 
of  5-feet  driving  wheels,  17.45  square 
feet  of  grate  area,  and  heating  surface 
1093    square    feet,    it    failed    to    haul    the 


increasing  size  of  passenger  trains  on  time, 
the  superintendent  of  motive  power  of 
a  large  leading  Eastern  railroad  inti- 
mated that  he  intended  designing  an 
improved  lieavy  passenger  engine  and 
asked  his  intimate  friends  for  sugges- 
tions. The  writer  proposed  greater 
heating  surface  and  grate  area  in  pro- 
portion to  cylinder  capacity,  other  sug- 
gestions were  made  by  experienced  de- 
signers and  an  engine  was  built  which 
proved  famous  in  its  day. 

The  old  17  x  24  inches  American 
locomotives  were  exceedingly  efficient 
engines  in  tlicir  day  and  it  was  com- 
mon for  tlicm  to  burn  2,000  pounds  of 
coal  per  hour,  which  was  over  80 
pounds  per  square  foot  of  grate.  How 
much  more  coal  per  hour  burned  when 
the  engines  were  pushed  was  never 
known  with  certainty. 

Modern  locomotives  are  much  harder 
worked  than  those  of  long  ago;  at 
least  the  performance  is  more  accu- 
rately known.  In  tests  made  on  the 
Altoona  plant  of  the  Pennsylvania 
Railroad,  to  obtain  from  the  modern 
locomotive  the  average  power  required, 
it  was  necessary  to  consume  fuel  at 
tlio  rate  of  about  100  pounds  of  coal 
jier  square  foot  of  grate  area  per  hour, 
and  to  obtain  the  maximum  power  re- 
quired it  was  necessary  to  burn  150 
pounds,  and  at  times  an  excess  of  that 
amount,  per  square  foot  of  grate  per 
hour.  As  Mr.  Crawford  remarks  in 
quoting  these  figures:  "To  obtain  the 
power  necessary  to  perform  the  work 
demanded,  a  boiler  which  from  its  heat- 
ing surface  would  be  rated  at  320  horse- 
power, is  frequently  forced  to  develop 
over  1,500  horsepower,  and  our  records 
show  that  another  boiler,  which  would 
on  the  basis  of  heating  surface  be  rated 
at  about  400  horsepower,  has  developed 
as  high  as  1994  boiler  horsepower." 

■  The  performance  stated  above  re- 
quires coal  consumption  at  the  rate  of 
6.000  to  10,000  pounds  of  coal  per  hour ; 
and  in  the  case  cited  this  was  done  on 
a  grate  of  53  square  feet.  Such  per- 
formances cannot  be  achieved  without 
the  aid  of  a  mechanical  stoker. 


The   Adoption  of  Fuel   Oil. 

The  rapidity  with  which  fuel  oil  has 
been  displacing  coal  in  many  lines  of  in- 
dustry has  become  a  point  worthy  of  note 
the  world  over.  Thirteen  years  ago  oil 
as  a  competing  fuel  with  coal  was  practi- 
cally unheard  of  on  this  continent.  The 
first  experiment  along  the  lines  on  which 
it  has  now  become  so  important  was  the 
conversion  in  1900  by  the  Southern  Pa- 
cific Railway  of  one  of  their  locomotives 
from  the  use  of  coal  to  oil.  That  was  the 
beginning.  At  the  present  time  oil-burn- 
ing locomotives  are  operated  exclusively 
upon  20,910  miles  of  line  in  the  United 
States,  and  587  miles  in  Canada ;  and,  in 
conjunction  with  coal  burners,  on  an  ad- 


ditional 4,720  miles  In  the  United  States. 
Some  idea  of  the  enormous  rapidity  of 
the  adoption  of  oil  may  be  formulated 
when  it  is  considered  that  a  length  of 
track  capable  of  encircling  the  globe  has 
been  converted  from  the  use  of  the  one 
fuel  to  the  other  in  such  a  short  period 
of  time. 


More  Rolling  Stock  Wanted. 
Those  who  became  alarmed  some  weeks 
ago  when  a  Montreal  newspaper  stated 
that  the  car  companies  would  soon  be 
closing  down  for  want  of  business,  will  be 
relieved  to  learn  that  the  Dominion  gov- 
ernment is  in  the  market  for  new  equip- 
ment for  its  railways.  Both  passenger 
and  box  cars  are  required,  but  the  latter 
especially  are  in  great  demand,  owing  to 
increased  business  on  government  lines. 
It  will  surprise  these  people  to  learn  that 
the  Moncton  shops  of  the  I.  C.  R.  are 
overtaxed,  and  additions  to  the  plant  will 
shortly  be  required.  The  C.  P.  R.  are 
also  greatly  increasing  their  output  from 
the  .^ngus  shops,  indicating  that  they  are 
looking  forward  to  bigger  traffic  records. 
For  the  five  weeks  ending  November  5, 
these  shops  supplied  233  cars  of  all  kinds, 
and  7  locomotives. 


Longest  Railroad  Run. 

A  claim  is  made  by  a  Baltimore  &  Ohio 
special  train  to  a  world's  record  for 
longest  non-stop  run,  the  figures  being 
130  miles  in  three  hours  and  55  minutes, 
or  48.7  miles  per  hour.  This  is  nowhere 
near  the  daily  performance  of  the  10:30 
a.  m.  train  on  the  Great  Western  Railway 
—London  to  Plymouth— 225  miles,  in  four 
hours  and  seven  minutes,  without  stop,  or 
54,6  miles  an  hour.  The  last  30  miles  arc 
over  a  very  hilly  road.  Some  years  ago 
the  mileage  from  London  to  Plymouth 
(Great  Western  Railway)  was  longer  by 
21  miles,  and  these  246  miles  were  cov- 
ered without  stop  every  day  at  about  the 
same  speed  as  the  present  run. 


A  Good  Beginning. 

The  divinity  that  doth  hedge  a  king 
is  strong  among  our  news  collectors.  .\ 
press  agency  has  considered  the  circum- 
stance sufficiently  important  to  wire  to  all 
creation  the  fact  that  William  .^vcrill 
Harriman.  son  of  the  late  E.  H.  llar- 
riman.  has  entered  the  Union  Pacific  Rail- 
road repair  shops  to  learn  railroading 
from  that  foundation.  It  is  a  vcrj'  sensible 
move  on  the  young  man's  part,  and  prom- 
ises for  him  a  prosperous  business  career. 


There  is  some  uncertainty  among  many 
railri'ad  men  as  to  the  most  economical 
length  of  boiler  flue.  In  tests  made  by 
the  Pennsylvania  Railroad  Company  they 
found  that  short  fines  show  an  advantage 
in  activity  of  combustion  and  rapidity  of 
evaporation  but  with  lower  boiler  cffi- 
ciencv. 


440 


RAILWAY   AND   LOCOMOTIVE   ENGINEERING. 


December,  1913. 


MiHado  Type  of  Locomotive  for  the  Pere  Marquette  Railroad 


During  the  pnst  lew  years  it  has  become 
the  almost  universal  practice,  on  Aineri- 
can  railroads,  to  use  eight-couplcd  loco- 
motives in  through  freight  traflic.  On 
heavy-grade  divisions  it  is  sometimes 
necessary  to  employ  more  powerful  units 
such  as  ten-coupled  or  Mallet  locomo- 
tives ;  but  on  low-grade  lines  having  good 
track  conditions,  the  heaviest  tonnage 
trains  are  being  successfully  liandUd  by 
eight-coupled  engines. 

The  two  types  of  locomotives  most 
generally  used  in  this  service  are  the  Con- 
solidation 12-8-0)  and  the  Mikado  (2-8-2) 
With  the  same  weiglit  on  driving  wheels 
these  two  classes,  at  slow  speed,  will  ex- 
ert practically  the  same  tractive  force. 
With  an  increase  in  speed,  however,  tlie 
superiority  of  the  Mikado  type  becomes 
apparent ;  as  owing  to  its  greater  steaming 
cajiacity.  the  tr.-ictive  force  falls  off  less 
raiiidly  than  in  tile  casi'  .if  ihi-  ('.,n>.  ili<la- 


Schniiilt  superlieaters.  In  general  design 
they  are  similar  to  locomotives  which  are 
in  successful  operation  on  the  Illinois 
Central  and  Chicago  Great  Western 
roads.  The  average  weight  on  each  pair 
of  driving-wheels  of  the  Pere  Marquette 
locomotives  is  about  54,500  pounds,  and 
with  a  tractive  force  of  53,000  pounds ; 
the  ratio  of  adhesion  is  4.10.  With 
reasonably  careful  handling  this  tractive 
force  can  lie  developed  without  slipping 
the  drivers  ;  and  the  combination  of  large 
cylinders,  high  steaming  capacity  and 
comparatively  large  wheels,  gives  these 
engines  good  speed  capacity  and  provides 
the  means  for  developing  large  horse- 
power. 

While  the  constructive  details  of  these 
locomotives  include  no  unusual  features, 
there  are  a  number  of  points  tliat  are 
worthy  of  attention.  The  depth  of  the 
firebox  throat,  from  the  under  side  of  the 
lioilcr   liarn-1  tn   the   iHitl.-.m    ^f   the   mud- 


handled,  as  one  type  of  locomotive  can 
be  used  in  either  fast  or  slow  traffic. 

The  following  are  the  general  dimen- 
sions: 

Gauge,  4  ft.  8H  ins. ;  cylinders,  27  ins. 
X  30  ins.;  valves,  piston,  15  ins.  diameter. 

Boiler. — Type,  straight ;  diameter,  82 
ins. ;  thickness  of  sheets,  ->4-in. ;  working 
pressure,  185  lbs.;  fuel,  soft  coal; 
Staying,  radial. 

Fire  Box.— Material,  steel;  length, 
120-^  ins.;  width,  84  ins.;  depth,  front 
89=4  ins. ;  depth,  back,  7Sfi  ins. ;  thickness 
of  sheets,  sides,  %-in. ;  back,  H-in. : 
crown  ^'ii-in. :  tube.  >l-in. 

Water  Space. — Front,  5  ins.;  sides,  5 
ins. ;   back,  5  ins. 

Tubes.— Material,  steel :  diameter,  5H 
ins.  and  2  ins. ;  thickness,  5%  ins..  No.  9 
W.  G. ;  2  ins..  No.  11  W.  G. ;  number, 
5%  ins.,  36;  2  ins..  262;  length,  20  ft.  6  ins 

Heating  Surface. — Fire  box,  241  sq.  ft.; 
tuIies.  3,X33  sq.   ft. ;   firebrick  tubes,  32  sq 
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tion.  flcnce,  at  a  given  speed,  a  Mikado 
type  locomotive  will  haul  a  greater  ton- 
nage than  a  Consolidation;  or  with  the 
same  tonnage,  it  will  make  better  time. 
From  a  constructive  standpoint  the 
Mikado  type  also  [lossesses  advantages, 
because  there  is  room  above  the  trailing 
truck  for  a  firebox  having  n.>t  only  large 
grate  area,  but  also  ample  depth  and 
volume.  This  provides  sufficient  space 
between  the  grate  and  b.ittoni  row  of 
lubes  for  a  brick  arcli.  whicli  is  an  im- 
portant aid  to  conibusti.in  wluii  biirnin;.; 
bituminous  coal.  In  heavy  Consoliclation 
type  locomotives  with  comparatively  large 
driving-wheels,  the  firebox  throat  is  neces- 
sarily so  shallow  that  it  is  difficult,  if  not 
iniiiossible,  to  apply  a  satisfactory  design 
of  arch. 

The  Pere  Marquette  Railr.,ad  lias  re- 
cently placed  in  service  ten  Baldwin 
Mikado  type  locomotives  which  are  ex- 
relU-nt  representatives  of  this  class  of 
power.     These  engines  are  cqiiiviped   witli 


ring,  is  29  ins.,  while  the  ilistancc  from 
the  under  side  of  the  arch  tubes  to  the 
same  point  is  23  ins.  This  is  liberal, 
especially  when  it  is  rememliered  that  in 
wide  lirebox  superlieater  locomotives,  a 
thin  bright  lire  sh.mld  be  carried.  I'lie 
furnace  equipment  includes  a  steam-jet 
smijke  consumer,  with  four  combustion 
tubes  on  each  side.  These  are  placed  in 
a  line  parallel  with  the  surface  of  the 
grate,  and  a  sliort  distance  above  the 
level  of  the  fire.  '1  his  device  has  proved 
very    effeclive    in    preventing    siii.ike. 

The  distriliution  of  the  steam  is  con- 
trolled by  15-in.  pi.ston  valves,  set 
with  a  lead  of  '.rin.  Walschaerts  valve 
motion  is  used  in  conjunction  with  the 
Ragonnet  jiower  reverse  gear. 

.\  study  of  the  dimensions  of  these  lo- 
comotives shows  how  well  they  are 
adajiled  either  to  slow  speed  drag  service, 
or  to  fast,  heavy  freight  service.  This 
feature  is  of  special  value  on  a  division 
wlicre     various     classes     of     freight     are 


ft. ;  total,  4,106  si|,   ft. ;  grate  area,  70  .sq 
ft. 

I)ri\ing  Wlieels. — Diameter,  outside 
(.3  ins.;  center.  56  ins.;  journals,  main, 
11  ins.  X  12  ins.;  ..ihirs.  9  ins.  .x  12  ins. 

l-".ngine  liiuk  Wheels.— Diameter^ 
front,  33  ins.;  j.mrn.ils,  6  ins.  .x  10  ins.; 
diameter,  back.  42  ins. ;  journals,  8  ins. 
X   14  ins. 

Wheel  Base— Driving,  16  ft.  6  ins,; 
rigid,  16  ft.  6  ins.;  total  engine,  35  ft.  2 
ins.;  total  engine  and  tender,  65  ft.  lYz 
ins. 

Weight. -On  (hiving  wheels,  217,700 
lbs.:  on  truck,  front,  25,200  lbs.:  on  truck 
back,  39,200  lbs.;  total  engine,  282,100 
lbs. ;  total  engine  ;in.l  tender,  about  435,n(KI 
lbs. 

Tender.-  Wheels,  numher,  8;  diameter 
33  ins.;  journals,  5^;  ins.  x  10  ins.;  tank 
capacity.  8,000  gaU  ;  fuel  capacity,  14 
tons;   service,    freight. 

Engine  equipped  with  Schmidt  super- 
lieater.    Superheating  surface.  S.*^  sq.   ft 
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Air  Brake  Department 


Universal  Control  Valve. 

1  he  large  diagrammatic  view  is  of  the 
Westinghouse  Common  Standard  Uni- 
versal control  valve  of  the  U.  C.  brake 
equipment,  of  which  photographic  views 
and  general  arrangement  were  shown 
last  month. 

This  operating  valve  is  for  the  single 
brake  cylinder  equipment  and  is  operated 
either  electrically  or  pneumatically.  The 
names  of  the  parts  on  the  left  side  or 
service  portion  are  No.  4,  the  equalizing 
piston  which  moves  the  graduating  valve 
and  equalizing  slide  valve,  the  double  end 
piston  and  attached  slide  valve  below  it 
is  the  release  piston  and  slide  valve. 

Directly  under  this  portion  is  the  serv- 
ice reservoir  charging  valve  and  to  the 
left  of  it  is  the  service  port  check  valve 
(15),  and  the  emergency  reservoir  check 
valve  is  located  in  the  equalizing  piston 
cylinder  cover. 

In  the  emergency  portion  at  the  right 
side  of  the  diagram  is  the  safety  valve 
of  the  E7  type,  ne.xt  to  it  the  cut-off  valve 
and  on  a  horizontal  line  with  it  is  the 
high-pressure  valve.  Just  below  and  un- 
der the  cap  nut  with  two  holes  drilled  in 
if  is  the  protection  valve  and  opposite  this 
protection  valve  is  shown  the  intercepting 
valve. 

In  the  center  of  this  emergency  portion 
the  emergency  piston  and  slide  valve  are 
shown,  and  to  the  right  is  the  quick-action 
valve  and  quick-action  piston. 

The  duties  of  some  of  the  movable  por- 
tions are  somewhat  numerous,  but  prin- 
cipally the  duties  of  the  equalizing  piston, 
slide  valve  and  graduating  valve  are  to 
control  the  charging  of  the  auxiliary 
reservoir,  the  movements  of  the  release 
piston  and  slide  valve,  and  the  application 
of  the  brake. 

The  release  piston  and  slide  valve  (op- 
erated by  the  movement  of  the  equalizing 
piston  and  slide  valves)  controls  the  open- 
ing and  closing  of  the  emergency  reservoir 
charging  port,  the  service  reservoir  charg- 
ing port,  the  graduated  release  port,  the 
emergency  valve  port,  the  brake  cylinder 
exhaust  port  and  the  auxiliary  reservoir 
vent  port. 

The  service  port  check  valve  prevents 
i.  back  flow  of  brake  cylinder  pressure  to 
the  service  and  auxiliary  reservoirs  dur- 
ing emergency  applications,  and  the  serv- 
ice reservoir  charging  valve  separates  the 
service  reservoir  from  the  auxiliary  and 
emergency  reservoirs  when  recharging 
until  auxiliary  pressure  is  nearly  equal 
to  that  in  the  emergency  reservoir.  The 
graduated  release  piston  shown  at  the 
end  of  the  equalizing  slide  valve  bushing 


is  a  differential  valve  controlling  the 
graduated  release  of  the  brake  when  the 
graduated  release  cap  (release  piston 
cylinder  cover)   is  in  the  desired  position. 

When  this  cap  is  in  direct  release  posi- 
tion, auxiliary  reservoir  pressure  is  main- 
tained back  of  the  graduated  release 
piston  and  the  graduated  release  port  to 
the  auxiliary  reservoir  is  closed.  When 
the  cap  is  in  graduated  position,  the 
graduated  release  port  is  opened  to  the 
auxiliary  reservoir  and  the  graduated  re- 
lease piston  cylinder  is  opened  to  the 
emergency   reservoir. 

The  emergency  portion  controls  quick- 
action  and  emergency  functions,  the 
emergency  piston  opens  and  closes  the 
quick-action  chamber  feed  groove  and 
moves  the  emergency  slide  valve :  this 
slide  valve  controls  the  charging  of  the 
quick-action  closing  chamber,  admits 
pressure  from  the  closing  chamber  to  the 
quick-action  piston,  vents  air  from  the 
back  of  the  high-pressure  valve  and  opens 
tlie  quick-action  chamber  to  the  equalizing 
portion  for  purposes  hereinafter  noted. 

At  the  present  time  it  is  not  desired 
to  conflict  the  electric  or  magnet  portion 
with  pneumatic  operation,  but  after  pneu- 
matic operation  is  explained  the  electric 
portion  will  be  referred  to  and  its  opera- 
t'on  explained  in  detail. 

The  safety  valve  limits  service  brake 
cylinder  pressure  to  60  lbs.,  and  is  cut 
off  in  emergency,  which  is  the  duty  of  the 
cut-off  valve,  and  the  intercepting  valve 
performs  a  two-phase  operation  in  equal- 
izing brake  cylinder  and  service  reservoir 
pressures,  and  then  cutting  off  the  service 
reservoir  and  permitting  the  emergency 
reservoir  to  equalize  with  the  brake  cyl- 
inder pressure  already  obtained. 

The  high-pressure  valve  admits  emer- 
gency reservoir  pressure  to  chamber  M. 
rperating  the  cut-off  valve  and  the  inter- 
cepting valve.  The  protection  valve  is 
to  create  emergency  applications  if  brake 
pipe  pressure  leaks  below  a  predetermined 
figure  and  the  quick-action  portion  trans- 
mits the  serial  quick-action  by  exhausting 
brake  pipe  pressure  to  the  atmosphere. 

The  equipment  is  charged  up  by  pressure 
entering  the  universal  valve  bracket  at 
the  point  marked  brake  pipe,  and  this 
passage  branches  off  to  the  equalizing  and 
emergency  portions.  The  emergency  por- 
tion is  charged  by  brake  pipe  pressure, 
forcing  the  protection  valve  from  its  brake 
pipe  seat  to  its  atmospheric  seat ;  pressure 
is  then  free  to  flow  to  the  emergency 
piston  cylinder,  charging  the  quick-action 
chamber  through  a  port  in  the  bushing. 
Quick-action     chamber    pressure    in    the 


slide  valve  chamber  then  charges  the 
quick-action  closing  chamber  through  the 
slide  valve  seat.  The  tension  of  the  pro- 
tection valve  spring  can  be  varied,  but  is 
usually  at  about  35  lbs. 

Brake  pipe  air  also  flows  to  the  brake 
pipe  side  of  the  equalizing  piston,  forcing 
it  and  the  slide  valves  to  full  release  posi- 
tion; the  release  piston  and  slide  valve 
are  held  in  release  position  by  a  spring, 
but,  as  the  equalizing  slide  and  graduating 
\alves  are  in  release  position,  the  release 
or  right  end  of  the  release  piston  is  open 
to  the  atmosphere  through  the  equalizing 
\alve  exhaust  port.  The  port  leading  to 
the  application  or  left  end  of  the  release 
piston  is  blanked  and  a  friction  increasing 
cavity  F  in  the  equalizing  slide  valve  is 
I  pen  to  auxiliary  reservoir  pressure. 

In  the  graduated  release  position,  shown 
in  the  cut.  brake  pipe  air  can  then  flow 
through  the  feed  groove  in  the  equalizing 
piston  bushing  to  the  auxiliary  reservoir 
•and  through  the  emergency  reservoir 
check  valve  to  the  release  slide  valve 
chamber.  .\uxiliary  pressure  can  also 
flow  into  the  release  slide  valve  chamber, 
and  is  always  present  under  the  service 
reservoir  charging  valve  so  that  when  this 
valve  is  lifted  from  its  seat  the  service 
reservoir  is  charged  from  the  release  slide 
valve  chamber  through  ports  o,  p,  q,  r, 
s.  t  and  u.  The  emergency  reservoir  is 
charged  directly  from  the  release  slide 
valve  chamber  through  port  v.  From  this 
chamber  air  pressure  also  flows  to  cham- 
ber L  back  of  the  graduated  release 
piston. 

In  this  manner  all  reservoirs  and  cham- 
bers mentioned  are  charged  to  the  brake 
pipe  pressure  desired  and  the  flow  of  air 
can  be  readily  traced  by  following  the 
ports  from  the  markings  "auxilian.-  res- 
ervoir," etc.  During  this  charging  period 
the  brake  cylinder  is  open  to  the  at- 
mosphere through  the  cavity  K  in  the 
release  slide  valve  and  past  the  release 
magnet  valve  to  the  point  marked  "brake 
cylinder  exhaust."  It  will  be  noted  that 
the  brake  cylinder  port  extends  through 
the  emergency  portion  to  the  safety  valve. 

The  chamber  M  between  the  high- 
pressure  valve  and  cut-off  valve  is  open 
to  the  atmosphere  through  the  emergency 
piston  exhaust  port,  and  the  small  cham- 
bers back  of  the  high-pressure  valve  and 
intercepting  valve  receive  air  from  the  re- 
lease slide  valve  chamber  through  port  c'. 
and  the  release  slide  valve  exhaust  port 
is  lapped. 

There  is  a  small  hole  through  each  end 
of  the  release  piston  and  both  ends  of  the 
structure   form   an   air-tight    seal   against 
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the  cylinder  covers  when  moved  to  either 
position,  thus,  when  pressure  is  exhausted 
from  one  end  and  maintained  in  the  other, 
the  pressure  between  the  pistons  moves  the 
structure  in  the  direction  of  the  exhausted 
pressure.  The  movement  of  the  equaliz- 
ing piston  and  graduating  valve  alternate- 
ly opens  and  closes  tlic  ports  leading  to 
the  ends  of  the  release  piston  so  tliat  the 
release  piston  promptly  follows  the  move- 
ment of  the  equalizing  piston. 

The  reservoirs  being  charged,  a  reduc- 
tion in  brake  pipe  pressure  permits  the 
auxiliary  reservoir  pressure  in  the  equal- 
izing slide  valve  chamber  to  force  the 
equalizing  piston  and  attached  graduating 
valve  toward  the  equalizing  cylinder  cover, 
promptly  closing  tlic  auxiliary  reservoir 
feed  groove  and  the  emergency  reservoir 
charging  port.  The  graduating  valve 
opens  a  large  cavity  in  the  face  of  the 
eiiualizing  slide  valve  (friction  increasing 
cavity)  to  the  atmosphere,  which  renders 
the  slide  valve  more  difficult  to  move,  so 
that  sliglit  reductions  in  brake  pipe 
pressure  merely  result  in  closing  the  feed 
grooves  preparatory  In  an  application  of 
the  brake. 

If,  however,  the  reduction  is  continued 
t<i  about  5  II)?..  tlie  preponderance  of 
auxiliary  pressure  overcomes  the  adde<l 
resistance  of  the  slide  valve  and  the  piston 
draws  it  to  application  position. 

In  this  position  of  the  equalizing  parts. 
the  port  leading  to  the  release  end  of  the 
release  piston  is  lapped  and  the  port 
leading  to  the  application  end  of  the 
release  piston  is  opened  to  the  atmosphere, 
hence  the  release  piston  and  slide  valve 
instantly  follow  the  movement  of  the 
equalizing  slide  valve  to  application  posi- 
tion, thereby  closing  the  brake  cylinder 
exhaust  port. 

This  movement  of  tlu-  release  slide 
valve  also  closes  the  service  reservoir 
charging  ports,  the  graduated  release 
port  (n)  and  makes  a  secondary  lap  on 
the  emergency  reservoir  charging  port, 
while  the  ports  1)'  and  c'  make  a  connec- 
tion tiirough  a  cavity  in  the  slide  valve, 
opening  the  chamlxr  tiack  of  the  high- 
pressure  valve  to  the  seat  of  the  enicr. 
gency  slide  valve.  .At  this  same  instant 
the  equalizing  slide  \alve  and  graduating 
valve  open  tlie  service  port  to  tlie  brake 
cylinder  and  connect  tlic  service  and 
auxiliary  reservoirs  past  the  end  of  the 
slide  valve,  and  pressure  from  both  res- 
ervoirs flows  through  the  service  port 
check  valve  to  tlie  brake  cylinder,  apply- 
ing the  brake.  The  safety  valve  through 
port  w'  limits  service  brake  cylinder 
j.ressure  to  60  lbs.,  and  as  the  service 
rate  of  reduction  cannot  exceed  the  capac- 
ity of  the  emergency  piston  feed  groove 
to  permit  a  back  flow  of  quick-action 
chamber  pressure  into  tlic  brake  pipe,  no 
;iction  of  the  emergency  portion  can  be 
obtained  and  the  connection  of  ports  b' 
and  c'  is  merely  a  preliminary  connection 
for   emergency  action. 


When  service  and  auxiliary  reservoir 
pressures  have  reduced  sufficiently  for  the 
emergency  reservoir  pressure  back  of  the 
graduated  release  piston  to  overcome  the 
lowering  pressure  and  tlic  tension  of  the 
graduated  release  piston  spring,  this  piston 
will  be  forced  to  graduated  release 
position,  in  which  it  merely  serves  for  a 
stop  to  hold  the  equalizing  piston  and 
slide  valve  in  graduated  release  position 
when  a  grailuated  release  of  the  brake  is 
desired. 

If  the  brake  pipe  reduction  ceases  be- 
fore the  point  of  equalization  of  service 
reservoir,  auxiliary  reservoir  and  brake 
cylinder  pressure  is  reached,  the  reservoir 
pressure,  due  to  continued  expansion  into 
the  brake  cylinder,  will  become  lower  than 
brake  pipe  pressure,  whereupon  the  equal- 
izing piston  and  graduating  valve  will  be 
moved  to  lap  position  wherein  the  gradu- 
ating valve  cuts  off  the  flow  of  air  to  the 
brake  cylinder  and  opens  the  friction  in- 
creasing cavity  to  the  auxiliary  reservoir, 
thus  reducing  slide  valve  friction  pre- 
paratory to  a  movement  of  the  slide  valve 
to  release  position,  if  release  is  desired. 

A  furtluT  reduction  of  brake  pipe 
pressure  again  opens  the  fricti'in  cavity 
to  the  atmosphere  and  again  opens  the 
service  jiort  to  admit  more  pressure  to 
the  brake  cylinder,  which  may  be  con- 
tinued until  equalization  of  service  press- 
ure is  reached.  Thereafter  a  service 
operation  can  produce  no  more  brake  cyl- 
inder pressure,  1)ut.  if  the  reduction  is 
continued  until  brake  pipe  pressure  falls 
to  about  35  lbs.,  the  compressed  protec- 
tion valve  spring  will  force  the  protection 
valve  from  its  atmospheric  seat  and  cause 
an  emergency  a]ii)lication,  as  w^ill  be  ex- 
plained later  on. 

It  will  be  noted  that  the  difference  be- 
tween lap  and  service  position  is,  as  with 
the  triple  valve,  a  slight  movement  of 
the  equalizing  piston  and  graduating 
valve;  the  slide  valve  remains  in  service 
position  and  the  release  slide  valve  in 
application  position,  retaining  the  brake 
cylinder   pressure. 

When  a  release  of  the  brake  is  desired, 
the  brake  valve  handle  is  placed  in  the 
proper  position,  increasing  brake  pipe 
pressure,  which  forces  the  equalizing 
piston  and  slide  valve  against  the  ex- 
tended graduated  release  piston,  and  the 
release  end  of  the  release  piston  is  opened 
to  the  atiuospbere  anil  the  port  to  the 
aiiplication  end  is  lilanked,  which  causes 
the  release  piston  to  foll..\v  to  release 
position  and  start  an  exhaust  of  brake 
cylinder  pressure,  and  the  release  slide 
valve  opens  the  graduated  release  port, 
admitting  emergency  reservoir  pressure 
to  the  auxiliary  reservoir,  charging  it  at 
the  same  rate  that  the  brake  pipe  is  being 
restored,  and  if  brake  pipe  pressure  is 
maintained,  the  reduction  of  emergency 
reservoir  pressure  .-ind  increase  of  auxil- 
iary will  soon  ecpi.-dize  the  two  pressures 
wdien  the  spring  of  the  gradu.ilcd  release 


piston  returns  this  piston  to  its  original 
position  and  the  equalizing  piston  and 
slide  valve  move  to  full  release  position. 
It  will  be  noted,  however,  that  the  equal- 
izing parts  stop  in  graduated  release  posi- 
tion, but  the  maintenance  of  brake  pipe 
pressure  causes  a  prompt  release  of  the 
brake  and  a  complete  movement  to  re- 
lease, and  at  the  beginning  of  the  move- 
ment toward  release  the  release  slide 
valve  still  in  application  position  holds 
port  d'  open  to  the  atmosphere  which 
makes  a  slight  but  definite  drop  in  auxil- 
iary pressure  which  is  similar  to  bleeding 
off  a  triple  valve,  as  it  makes  pr.sitive  the 
movement  from  release  position,  and  the 
release  piston  will  then  move  and  open 
the  emergency  reservoir  to  the  auxiliary 
for  recharge. 

If,  however,  a  graduated  release  of 
brakes  is  desired,  the  valve  handle  is 
moved  to  release  for  a  moment  (depend- 
ing upon  other  conditions),  then  back  to 
lap  position  and  thereafter  alternated  be- 
tween running  and  lap  positions  for  as 
many  graduations  as  desired.  The  first 
movement  of  the  equalizing  piston  and 
graduating  valve  opens  the  auxiliary  vent 
port  as  explained,  aiul  the  piston  and 
slide  valve  move  t(.i  graduated  release 
position,  being  held  by  the  graduated  re- 
lease piston.  The  release  piston  fol- 
lows to  release  position  and  starts  an 
exhaust  of  brake  cylinder  pressure  and 
makes  the  connections  noted  but,  if  the 
brake  valve  handle  is  moved  to  lap  posi- 
tion, brake  pipe  pressure  cannot  be  main- 
tained or  increased  while  the  undisturbed 
emergency  reservoir  pressure  is  recharg- 
ing the  auxiliary  reservoir,  therefore  the 
higher  auxiliary  pressure  moves  the  equal- 
izing piston  against  brake  pipe  pressure 
to  graduated  release  lap  position,  wherein 
the  port  to  the  application  end  of  the 
release  piston  is  opened  to  the  atmosphere 
and  the  release  jiiston  is  reversed  to  ap- 
plication position,  cutting  off  the  escape 
of  brake  cylinder  pressure  and  recharge 
of  the  auxiliary  from  the  emergency  res- 
ervoir. Five  or  six  of  these  graduations 
can  be  readily  made  with  a  little  practice, 
each  one  making  a  further  drop  in  brake 
cylinder  pressure,  until  it  is  tinally  ex- 
hausted or  until  brake  pijic  pressure  is 
within  a  few  pounds  of  the  maximum 
carried.  It  will  also  be  noted  that  in 
graduated  release  position  the  service 
reservoir  charging  valve  is  closed  due  to 
a  lower  auxiliary  pressure  under  the 
valve,  and  the  feed  groove  from  the  brake 
pipe  to  the  auxiliary  and  the  port  from 
the  brake  pipe  to  the  emergency  reservoir 
for  charging  is  also  closed. 

When  these  graduations  are  continued 
until  brake  pipe  pressure  is  almost  re- 
stored or  until  the  emergency  reservoir 
has  recharged  the  auxiliary  to  within  -S 
lbs.  of  that  in  the  emergency  reservoir, 
the  service  reservoir  charging  valve  will 
be  forced  open  f  provided  that  a  release 
is   desired)    and    the    service    reservoir    is 
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recharged  from  the  release  slide  valve 
chamber,  making  a  further  reduction  in 
emergency  reservoir  pressure,  which  will 
permit  the  auxiliary  pressure  and  the 
graduated  release  piston  spring  to  return 
this  piston  to  its  normal  position,  when 
the  equalizing  parts  will  move  to  release 
position  and  recharge  all  reservoirs  from 
the  l)rake  pipe,  as  already  explained. 

In  this  manner  brake  cylinder  pressure 
can  be  retained  or  exhausted,  partially  or 
wholly  at  the  will  of  the  operator,  the 
amount  released  being  in  proportion  to 
tliat  admitted  to  the  brake  pipe,  but  dur- 
ing the  transition  period  it  may  be  ad- 
visable to  cut  out  the  graduated  release 
feature  until  such  time  as  the  majority 
(if  the  cars  in  a  train  are  equipped  with 
universal  or  control  valves ;  this  is  done 
by  turning  the  release  piston  cylinder 
cover  (graduated  release  cap)  to  direct 
release  position  in  which  the  graduated 
release  port  is  blanked,  as  shown  in  the 
diagrammatic  view,  and  auxiliary  pressure 
is  constantly  in  the  chamber  back  of  the 
graduated   release  piston. 

When  brake  pipe  pressure  is  then  in- 
creased for  release  after  an  application  of 
the  brake,  the  equalizing  parts  move  to 
full  release  position,  as  the  graduated  re- 
lease piston  cannot  be  moved  and  the 
emergency  reservoir  pressure  cannot  flow 
back  into  the  auxiliarj'  for  graduated  re- 
lease and  recharge  consequently  the  re- 
lease of  the  brake  is  straight  away  as  with 
a  triple  valve  and  the  auxiliary  is  re- 
charged from  the  brake  pipe,  but  th" 
service  reservoir  charging  valve  is  held 
closed  until  after  the  release  is  accom- 
plished. 

When  brake  pipe  pressure  is  reduced 
at  a  faster  rate  than  quick-action  chamber 
pressure  can  expand  through  the  emer- 
gency piston  groove  into  the  brake  pipe, 
an  emergency  application  will  occur.  This 
rate  of  reduction  is  niade  pos^'ble  by  the 
use  of  the  brake  valve  in  direct  applica- 
tion or  emergency  position  or  the  open- 
ing of  a  conductors  valve.  In  this  event 
the  differential  in  pressure  between  the 
Ijrake  pipe  and  quick-action  chamber 
forces  the  emergency  piston  and  slide 
valve  to  emergency  position  in  which  the 
-■lidc  valve  vents  the  pressure  from  be- 
hind the  high  pressure  valve  through  a 
cavity  in  the  release  slide  valve  (the 
equalizing  portion  havin.g  moved  to  ap- 
I'liration  position  with  the  brake  pipe  re- 
duction) and  the  exhaust  cavity  of  the 
emergency  slide  valve.  .At  the  same 
movement  the  emergency  slide  valve  ad- 
mits quick  action  closing  chamber  pres- 
sure to  the  quick-action  piston  cylinder, 
this  piston  then  forces  the  quick-action 
valve  from  it':  seat  and  exhausts  brake 
pipe  pressure  to  the  atmosphere  and  tlie 
emergency  application  is  there1)y  serially 
transmitted  to  other  lirakes  in  tlie  train. 
This  propagation  of  quick  acfinn  is  in  a 
manner  similar  to  that  of  the  triple  valve, 
save  that  brake  pipe  pres>;iire  i.  exhausted 


to  the  atmosphere  instead  of  vented  into 
the  brake  cyhnder ;  therefore,  as  emer- 
gcncj'  reservoir  pressure  is  not  disturbed 
during  the  service  application,  full  emer- 
gency braking  power  is  obtainable  at  any 
time  regardless  as  to  previous  reduc- 
tions. 

As  the  high  pressure  valve  is  unseated, 
emergency  reservoir  piessure  always  pres- 
ent under  its  inner  area  flows  into  the 
chamber  M,  forces  the  cut-off  valve 
against  its  safety  valve  seal,  cutting  the 
safety  valve  off  from  the  brake  cylinder 
and  unseating  the  piston  valve  of  the 
safety  valve. 

This  same  movement  of  the  high  pres- 
sure valve  opens  the  back  end  of  the  in- 
tercepting valve  to  chamber  m  (this 
chamber  now  being  cut  oft'  from  the  emer- 
gency slide  valve  exhaust  port  and  opened 
to  the  brake  cylinder  instead)  and  service 
reservoir  pressure  effective  on  the  op- 
posite end  of  the  intercepting  valve  un- 
seats it,  cutting  off  emergency  reservoir 
pressure  from  chamber  M  and  permits 
service  reservoir  pressure  to  equalize  with 
the  brake  cylinder,  this  equalization  is 
also  effective  on  the  intercepting  valve 
whereupon  its  spring  returns  it  to  its  or- 
iginal position,  cutting  oft'  the  service 
reservoir  and  allowing  emergency  reser- 
voir pressure  to  flow  past  the  high-pres- 
sure piston  and  equaHze  with  the  brake 
cylinder  pressure  already  obtained  from 
the  service  reservoir. 

It  will  be  understood  that  this  entiri 
emergency  movement  is  practically  instan- 
taneous, the  two-phase  operation  of  the 
intercepting  valve  is  finished  in  an  in- 
stant, hence  the  first  flash  of  emergency 
reservoir  pressure  merelv  fills  the  cham- 
ber M. 

The  release  after  an  emergency  appli- 
c'ition  is  accomplished  in  the  usual  man- 
ner by  increasing  or  restoring  brake  pipe 
pressure. 

As  soon  as  quick-action  closing  cham- 
ber pressure  has  escaped  through  a  drilled 
hole  in  the  quick-action  piston,  the  quick- 
action  valve  spring  returns  the  quick  ac- 
tion parts  to  the  position  shown  in  the 
diagram.  The  increase  in  pressure  scats 
the  protection  valve  against  its  atmo- 
spheric seat  and  then  forces  the  emer- 
gency piston  and  slide  valve  to  release 
position.  Approximately  lO.S  lbs.  brake 
cylinder  pressure  is  thus  obtained  from 
110  lbs.  brake  pipe  pressure,  but  service 
reservoir  pressure  has  been  separated  by 
the  intercepting  valve  and  only  service 
and  auxiliary  equalization  pressures  need 
be  exceeded  in  order  to  return  the  equaliz- 
ing parts  to  release  position.  This  is 
usually  at  from  8.^  to  88  lbs. 

.'\s  the  release  piston  is  returned  to  re- 
lease brake  cylinder  pressure,  pressure 
again  flows  from  the  release  slide  valve 
chamber  to  scat  tlie  high  pressure  valve. 
Should  tlie  emergency  piston  fail  to  re- 
turn to  release  position  from  any  cause 
whatever,  the  equalizing  slide  valve  mov- 


ing to  release  position  will  open  the  quick- 
action  chamber  maintaining  port  to  the 
atmosphere,  which  will  then  bleed  the 
quick-action  chamber  for  a  return  of  the 
emergency  piston. 

With  the  exhaust  of  brake  cylinder 
pressure,  the  closing  of  the  high  pressure 
valve  and  the  opening  of  chamber  M  to 
the  atmosphere,  the  spring  21  will  re- 
turn the  cut-off  valve  to  the  position 
shown  in  the  diagram,  when  the  safety 
valve  piston  is  reseated  by  the  safety  valve 
adjusting  spring  and  the  recharge  of 
reservoirs  occurs  as  stated  in  connection 
with  release  and  charging  positions  of  the 
universal   valve. 

In  order  that  this  may  be  of  more  prac- 
tical value  to  the  inspectors  and  repair- 
men, 7ce  zvill  include  the  following. 

To  cut  out  the  brake,  close  the  cut  out 
cock  in  the  brake  pipe  branch  and  bleed 
all  reservoirs. 

To  bleed  off  the  brake,  open  the  bleed 
cock  in  the  auxiliary  reservoir  until  the 
brake  starts  to  release. 

Do  not  bleed  off  the  brake  with  the 
emergency   reservoir   drain  cock. 

Do  not  e.xpect  the  universal  valve  to 
apply  with  less  than  a  5  lb.  brake  pipe 
reduction. 

Under  present  conditions,  do  not  ex- 
pect it  to  charge  and  recharge  as  fast  as 
tlie  smaller  equipments. 

E.xpect  to  get  an  emergency  applica- 
tion if  the  brake  pipe  pressure  leaks  down 
to  35  lbs. 

Do  not  e.xpect  the  brake  to  release 
promptly  with  other  brakes  in  long  trains 
after  an  emergency  application,  as  65  lbs. 
in  the  brake  pipe  will  usually  release  the 
triple  valve,  while  85  or  90  lbs.  auxiliary 
pressure  must  be  exceeded  before  the  uni- 
versal valve  can  be  released. 

If  there  is  a  blow  or  waste  of  air  at 
the  brake  cylinder  e.xhaust  port  when 
charging  up  the  car,  it  indicates  that  some- 
one has  bled  the  brake  off  with  the  emer- 
gency reservoir  drain  cock,  apply  the  brake 
once  or  twice,  and  the  blow  may  stop.  If 
it  does  not,  expect  to  find  some  dirt  under 
the   release    slide   valve. 

,A.s  the  brake  cylinder  exhaust  port 
passes  practically  all  the  way  through  both 
portions  of  the  universal  valve  as  well  as 
past  the  blank  cap  substituted  for  the 
electric  portion,  it  follows  that  a  leak 
through  any  of  tlie  gaskets  in  the  equip- 
ment could  cause  the  blow,  hence  the  im- 
portance of  knowing  that  all  bolts  and 
nuts  are  securely  drawn  and  that  the  bolts 
have  ample  thread. 

If  all  gaskets  are  drawn  tight,  the  blow 
may  be  from  the  equalizing  slide  valve  as 
well  as  from  the  release  slide  valve,  if  the 
release  slide  valve  leaks  it  will  also  show 
at  the  release  slide  valve  exhaust  port, 
and  similarly  the  leaky  equalizing  slide 
valve  will  show  up  at  the  equalizing  valve 
exhaust  port. 

Do  not  confuse  a  short  puff  of  air  with 
a   leaky   slide  valve;   expect  a   short   puff 
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from    the    equalizing   exhaust    port    when 
the  brake  starts  to  apply. 

Expect  short  puffs  from  both  equalizing 
and  release  slide  valve  exhaust  ports  when 
the  brake  starts  to  release,  there  is  a  very 
good  reason  for  this. 

A  constant  leak  from  the  equalizing 
valve  exhaust  port  when  the  brake  is  re- 
leased may  also  be  from  the  leather  seat 
at  the  release  end  of  the  release  piston,  a 
leak  when  the  brake  is  applied  may  be 
from  the  slide  valve  or  from  the  leather 
seat  at  the  application  end  of  the  release 
piston. 

A  leak  from  the  release  piston  exhaust 
port,  only  when  the  brake  is  applied  would 
indicate  a  leaky  graduating  or  equalizing 
slide  valve. 

A  leak  from  the  emergency  piston  ex- 
haust port  indicates  a  leaky  emergency 
slide  valve  or  an  emergency  reservoir 
leak  past  the  seat  of  the  high  pressure 
valve. 

A  leak  from  this  exhaust  port  wIilii 
the  brake  is  in  the  emergency  could  1)^ 
from  the  emergency  slide  valve,  from  the 
release  slide  valve  or  from  the  back  cap 
gasket  of  the  high  pressure  valve. 

A  leak  from  the  quick  action  exhaust 
port  would  be  from  the  rubber  seated 
valve  or  from  the  emergency  slide  valve. 
Should  a  heavy  blow  from  this  point 
occur  after  an  emergency  application  and 
continue  when  a  release  is  attempted,  it 
indicates  that  the  quick  action  piston  has 
stuck  in  the  bushing  or  that  the  quick- 
action  valve  spring  is  too  weak. 

A  blow  from  the  holes  in  the  protec- 
tion valve  cap  indicates  that  the  leather 
atmospheric  seat  back  of  the  protection 
valve  is  at  fault. 

If  the  above  is  noted  in  connection  with 
a  blow  at  these  exhaust  ports  a  little  rea- 
soning and  observation  will  make  it  ap- 
parent that  a  leak  from  these  slide  valves 
will  show  at  more  than  one  place  at  a 
time,  hence  the  part  at  fault  is  readily 
found. 

Some  other  tests  can  be  made  to  locate 
these  disorders,  but  at  the  present  time 
it  is  not  desirable  to  complicate  the  above. 
It  must  be  remembered  that  emergency 
reservoir  pressure  surrounds  the  relea,sc 
pistons  and  is  always  present  in  the  re- 
lease slide  valve  bushing. 

Auxiliary  reservoir  pressure  is  always 
present  in  the  equalizing  slide  valve  bush- 
ing, however,  this  does  not  refer  to  the 
graduated  release  feature  when  operative. 
Auxiliary  reservoir  pressure  is  always 
back  of  the  graduated  release  piston  until 
the  universal  valve  is  in  graduated  re- 
lease, then  emergency  reservoir  pressure 
is  always  present. 

The  equalizing  portion  cannot  work 
quick  action  during  a  service  application, 
if  the  brake  ever  does  go  into  emergency 
during  a  service  reduction  it  must  be  due 
to  some  triple  valve  in  the  train ;  how- 
ever, there  is  a  remote  possibility  of  the 


tied  groove  of  the  emergency  piston 
stopping  up,  which  would  likely  cause 
undersired  quick  action,  but  this  would 
not  be  dye  to  any  part  of  the  service  por- 
tion of  the  universal  valve. 

Should  the  brake  fail  to  remain  applied 
after  a  service  reduction,  look  first  for  a 
brake  cylinder  leak. 

Should  it  release  through  the  universal 
valve  exhaust  port,  see  that  brake  pipe 
pressure  is  not  increasing,  then  look  for 
a  leak  in  the  service  or  auxiliary  reser- 
voirs. 

In  graduated  release  an  auxiliary  or 
service  reservoir  leak  would  merely  cause 
(Occasional  exhausts  of  air  from  the  brake 
cylinder   exhaust   port. 

If  brake  pipe  pressure  is  increasing 
while  the  application  is  attempted,  and  no 
leakage  into  the  brake  pipe  from  the  brake 
valve,  it  points  to  leakage  from  the  emer- 
gency reservoir  past  the  emergency  res- 
ervoir check  valve  into  the  brake  pipe. 

If  the  brake  fails  to  apply  upon  a  10 
or  15  lb.  reduction  and  instead  a  heavy 
blow  occurs  at  the  brake  cylinder  exhaust 
port,  it  indicates  that  the  release  piston 
and  slide  valve  have  remained  in  release 
position,  due  to  excessive  friction  or  a 
closed  port  in  the  release  end  of  the 
release   piston. 

Should  it  require  10  or  12  lbs.  reduction 
to  apply  the  brake,  it  would  point  to 
excessive  friction  or  a  stuck  packing  ring 
on  the  equalizing  piston. 

Should  the  brake  apply  in  full  after  a 
light  brake  pipe  reduction,  there  being 
no  noticeable  drop  in  brake  pipe  pressure, 
it  indicates  that  emergency  reservoir 
pressure  is  leaking  back  into  the  service 
reservoir,  possibly  past  the  seat  of  the 
intercepting  valve. 

If  the  brake  fails  to  release  w^ith  ample 
pressure  in  the  brake  pipe,  look  for  a 
broken  brake  cylinder  release  spring  or 
fouled  rigging  before  deciding  that  the 
universal  valve  is  at  fault. 

Should  the  air  pressure  fail  to  exhaust 
from  the  cylinder  after  an  application  and 
immediate  release,  note  that  the  graduated 
release  cap  is  in  direct  release  position 
before  deciding  that  the  equali-'ing  piston 
packing  ring  is  stuck  or  leaking. 

Failure  to  release  may  also  be  due  to 
excessive  friction  of  the  release  piston,  a 
closed  port  at  the  release  end  of  the  piston 
or  a  stopped-up  port  through  the  applica- 
tion end  of  the  release  piston. 

.-\llow  ample  time  for  the  large  res- 
ervoirs to  cliarge  before  attempting  to 
make  a  brake  test ;  it  usually  requires  over 
two  minutes  with  unlimited  storage  vol- 
ume and  somewhat  more  if  the  locomotive 
is  to  supply  the  pressures.  To  minimize 
the  amoimt  of  time  consumed  in  shifting 
cars  do  not  make  emergency  applications 
or  open  an  angle  cock  quickly  enough  to 
cause  the  brake  to  go  into  emergency  or 
quick   action. 

While  this  is  not  intended  as  a  com- 
plete  treatise    on    the    universal    valve,    it 


will  be  of  considerable  assistance  and 
tend  to  help  the  inspectors  to  reason  out 
the  causes  of  unusual  brake  action,  and  in 
the  following  issues  the  electric  operation 
will  be  explained  and  a  diagrammatic  view 
of  the  two-cylinder  universal  equipment 
will  be  shown. 


Wireless  on  the  LackawaniicL 

-Mr.  David  Sarnoflf,  chief  inspector  of 
the  -Marconi  Wireless  Telegraph  Com- 
pany, has  been  superintending  experi- 
ments on  the  Lackawanna  Railroad  with 
wireless  appliances  on  moving  trains,  and 
on  Friday,  November  21,  a  very  success- 
ful experiment  was  made  on  trains  run- 
ning Irom  Ringhamton,  N.  Y.,  to  Scran- 
ton,  Pa.  Mr.  L.  B.  Foley,  superintendent 
of  telegraphs  on  the  road,  said :  "In  my 
opinion,  this  will  revolutionize  railroad- 
ing. We  won't  do  the  revolutionizing  this 
week,  maybe  not  this  month,  but  the  time 
is  coming,  and  it  is  not  far  distant,  when 
the  wireless  telegraph  on  trains  will  make 
the  safety  and  convenience  of  railroad 
traveling  100  per  cent,  greater  than  they 
are  to-day.  And  as  a  preventive  of  acci- 
dents I  think  the  wireless  will  prove  of 
ilie  greatest  value. 

"In  the  Hudson  tubes  and  Subway,  for 
example,  the  train  dispatcher  sits  in  his 
mom  and  by  the  flashing  of  lights  knows 
exactly  where  every  train  is.  If  two  trains 
get  dangerously  close  together,  he  can 
send  a  signal  that  will  almost  instantly 
siiip  one  or  both  of  them.  I  believe  that 
I  he  same  thing  can  be  done  on  railroads 
with  the  wireless.  The  dispatcher  can 
sit  in  front  of  a  board  on  which  the  loca- 
tion of  each  train  on  the  line  will  be 
sliown  by  wireless  telegraph.  If  he  sees 
trains  getting  too  close  together  for  safe- 
ty he  can  send  a  wireless  message  that 
will  stop  one  of  them  anywhere — out  in 
the  country  miles  from  a  telegraph  sta- 
tion. 

"To-day  we  sent  and  received  messages 
so  easily  that  we  are  convinced  that  tlie 
only  thing  required  to  perfect  the  service 
is  an  adju,stment  of  the  instruments  until 
they  are  in  tune.  We  shall  make  an  ex- 
perimental trip  every  other  day  until  this 
adjustment  is  satisfactory.  Then  the 
wireless  service  on  the  Lackawanna  Lim- 
ited will  become  a  regular  thing." 

The  wireless  apparatus  has  been  in- 
stalled in  the  forward  part  of  the  train. 
The  aerial  consists  of  a  wire  rectangle 
over  each  of  four  cars  supported  at  each 
car  corner  by  a  stanchion  two  feet  high. 
In  the  rear  end  of  the  second  car  from 
the  front  an  operator's  room  has  been 
built,  so  that  the  receiving  and  sending 
instruments  are  under  the  center  of  the 
aerial.  The  experiments  have  been  much 
commented  upon  by  the  daily  press  and  the 
expectation  in  regard  to  the  results  are 
of  the  most  sanguine  kind.  Its  success 
will  mark  another  important  era  in  the 
introduction  of  new  railroad  appliances. 
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General  Foremen's  Department 


Announcement  Regarding  the  Conven- 
tion   of    1914. 

Mr.  Wm.  ilall,  Secretary  of  the  Railway 
General  I'oremcn's  .Association  issues  the 
following,  and  desires  us  to  gi\e  the 
matter  lull  publicity  in  order  that  the 
association's  work  may  show  a  marked 
improvement  in  next  year's  convention : 

The  proceedings  of  the  1913  conven- 
tion of  the  International  Railway  Gen- 
eral Foremen's  Association  has  been 
forwarded  to  each  and  every  member, 
active  and  otherwise,  and  on  page  S 
will  be  found  the  topics  for  the  1914 
convention,  with  the  names  of  tlie 
chairman  having  the  several  papers  in 
charge. 

These  topics  are  of  deep  and  vital 
interest  to  every  railroad  man,  espe- 
cially those  in  the  mechanical  depart- 
ments, and  the  members  of  the  asso- 
ciation are  requested  to  study  these 
pap  rs,  making  notes  of  their  conclu- 
sions as  they  are  arrived  at,  then  sum- 
ming up  the  whole  matter,  forward  to 
the  various  chairmen,  who  will  sum- 
marize the  whole  and  make  one  first- 
class  paper;  this  will  eliminate  having 
two  or  more  papers  on  the  one  topic  or 
subject  which  consumes  too  much  val- 
uable time. 

It  has  been  suggested,  and  tlie  sug- 
gestion will  in  all  probability  be  adopt- 
ed, that  in  order  to  save  time,  none  of 
the  papers  will  be  read  at  the  conven- 
tion, the  president  will  announce  the 
different  topics,  and  declare  them  open 
for  discussion;  for  usually  the  papers 
arc  not  read  as  they  should  be  in  order 
that  comprehensive  view  can  be  taken 
of  them,  but  are  garbled  over  just  as 
quickly  as  they  can  be,  and  I  will  defy 
anyone  to  enter  in  an  intelligent  dis- 
cussion, after  hearing  a  paper  read 
through  in  this  fashion,  therefore  the 
time  is  wasted  and  could  be  used  to 
greater  advantage  in  discussing  them. 
.Advance  copies  of  the  various  papers 
will  be  in  the  hands  of  the  members 
at  least  thirty  days  prior  to  the  con- 
vention, which  will  give  tlicni  amjjle 
time  to  read  them  tlirough  several 
times,  and  become  quite  familiar  with 
their  contents,  and  enable  tlicm  to  come 
to  the  meetings  ready  to  fortify  their 
own  views,  or  combat  tliose  of  tlie 
other  fellow;  in  the  meantime,  let  each 
and  every  member  send  in  to  the  chair- 
man of  the  several  subjects,  just  what 
they  think  would  or  would  nnt  Ik-  good 
practice. 

It    was    most    unfortunate    thai    sufh- 


cient  time  was  not  given  to  the  discus- 
sion of  the  topic  on  "Engine  House 
Efticicncy,"  at  the  last  convention,  for 
a  most  remarkably  good  and  praise- 
worthy paper  was  prepared  and  pre- 
sented for  consideration  on  this  sub- 
ject, and  it  was  thought  advisable  to 
carry  this  one  topic  over  to  the  1914 
convention,  with  Mr.  \\'.  Smith  again 
as  chairman ;  no  comment  is  necessary 
as  to  his  ability  to  handle  tliis  matter 
after  one  has  perused  the  paper  he  pre- 
sented at  the  last  session.  Another  in- 
teresting topic  is  that  of  "Cylinders, 
Pistons,  Cross-heads,  Guides  and 
Valves."  The  scheme  is  to  bring  out 
the  different  ideas  and  methods  of 
maintaining  these  very  valuable  ad- 
juncts to  the  locomotive.  Much  can  be 
said  on  this  subject,  bringing  out  the 
best  and  most  efficient,  as  well  as  the 
most  economical  methods  of  hanging 
and  supporting  guides,  what  metals  are 
considered  the  most  suitable  for  cross- 
heads  and  slippers,  what  should  be  the 
limit  of  wear  before  re-boring  or  bush- 
ing of  cylinders,  whether  steel  is  prefer- 
able to  good  hammered  iron,  or  vice- 
versa,  for  piston  rods. 

Subject  No.  3  should  prove  to  be  a 
very  live  topic,  "The  Practice  and 
Methods  of  Maintenance  and  Repairs 
to  the  Air-Brake  and  Its  Appurtenanc- 
es." This  should  be  of  interest  to  every 
one  in  the  mechanical  department,  as 
well  as  the  operating  department,  for 
if  the  engineer  has  a  good  brake,  one 
that  is  in  the  pink  of  condition,  and  one 
that  the  engineer  feels  that  lie  can  rely 
upon,  he  will  use  it  to  advantage  in 
getting  his  train  over  the  road,  and  in 
preventing  accidents. 

Subject  No.  4  should  be  of  interest  to 
all  concerned,  fur  while  there  are  several 
methods  of  welding  frames,  etc.,  au- 
togeneous  welding'  is  somewhat  new 
and  will  attract  the  attention  of  a 
great    many. 

So  let  me  kindly  impress  upon  every 
member,  or  others  who  see  (it  to  send 
in  their  views,  the  necessity  of  render- 
ing every  assistance  in  their  power  to 
make  these  several  papers  a  grand  suc- 
cess; do  not  leave  it  till  the  last  min- 
ute; remember  tliat  procrastination  is 
the  thief  of  tinu',  so  do  it  now,  while 
the  matter  is  fresh  in  your  minds,  and 
thus  give  the  chairmen  time  to  make  up 
their  final  report,  and  get  them  into  the 
hands  of  the  secretary,  so  that  he  in 
turn  can  have  them  printed  and  dis- 
tributed not  less  than  thirty  days  prior 
to  tlic  convention. 


Macon  Apprentice  School. 

1)V   C.   L.  LiCKERT. 

The  Central  of  Georgia  Railway 
Company's  apprentice  school  at  Macon, 
Ga.,  shop  was  organized  August  1, 
1912,  under  the  direction  of  Mr.  D.  C. 
Buell,  chief  of  the  Educational  Bureau 
of  the  Union  Pacific  Railroad  Com- 
pany, Illinois  Central  Railroad  Com- 
pany, Yazoo  and  Mississippi  Valley 
Railroad  Company  and  the  Central  of 
Georgia   Railway   Company. 

This  school  as  well  as  several  others 
similarly  designed  and  operated  under 
the  same  management  on  the  Illinois 
Central,  developed  from  the  fact  that 
there  was  a  shortage  in  available  me- 
chanics competent  to  take  responsible 
and  well  paying  positions,  and  the  prin- 
cipal object  was  to  train  men  in  ac- 
cordance with  shop  ideals  and  standards 
so  that  when  vacancies  did  occur  com- 
petent men  could  be  taken  from  the 
ranks  to  fill  them. 

The  total  enrollment  is  75.  Several 
of  these  included  in  the  total  enrollment 
are  messengers  used  in  the  shops  and 
several  others  are  rivet  heaters  in  the 
boiler  shop. 

One-half  hour  each  day  is  devoted  to 
class  room  work,  the  apprentice  being 
paid  for  that  time  and  his  attendance 
made  compulsory.  The  subjects,  ma- 
thematics and  reading  working  draw- 
ings are  taught  on  alternate  days.  The 
enrollment  is  divided  into  nine  classes, 
each  class  reporting  every  thirty  min- 
utes, from  7  to  9,  and  from  9:30  to  12. 
This  half  hour  period  every  day  is 
contrary  to  the  period  of  most  appren- 
tice schools,  most  of  them  having  two- 
hour  periods  two  or  three  times  a 
week.  It  was  not  adopted,  however, 
for  convenience,  but  for  several  sane 
reasons.  Consider  the  fact  that  nearly 
all  grammar  schools  have  only  thirty- 
minute  periods,  and  the  class  periods  of 
the  Universities  are  not  over  one  hour. 
Thirty  minutes  is  about  as  long  as  a 
boy  can  be  kept  well  interested  on  one 
subject.  Other  advantages  of  the  half 
hour  period  are  that  the  instructor  can 
see  the  boy  every  day,  keeping  fresh  in 
his  mind  the  thought  of  improving 
every  opportunity,  and  the  classes  can 
be  made  small  allowing  the  instructor 
to  give  each  boy  almost  individual 
attention. 

As  to  the  subjects  taught,  really  the 
first  thing  necessary  for  the  boy  to 
know,  after  he  learns  the  use  of  his 
machine  and   tools,  is  to  learn   to  read 
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a  drawing;  therefore,  we  give  liim  llie 
subject  reading  working  drawings. 
Mechanical  drawing  is  nothing  he  can 
use  in  the  sliop  and  while  it  teaches 
liim  after  a  while  to  read  a  drawing,  it 
is  rather  a  roundabout  way  to  get  at 
it.  In  teaching  reading  working  draw- 
ings, the  instructor  makes  use  of  a 
straight-edge,  triangle  and  compasses 
on  the  blackboard,  showing  some  of 
the  principles  of  geometrical  construc- 
tion, also  requiring  the  boys  to  use 
these  instruments  frequently.  It  is  also 
necessary  in  teaching  reading  work- 
ing drawings  to  have  the  student  make 
many  sketches  on  the  boards  and  on 
paper.  After  completing  this  course  a 
thorough  study  on  shop  sketching  is 
taken  up,  Wlien  completing  these  two 
subjects,  without  the  boy  knowing  it, 
he  has  really  learned  the  biggest  part 
of  meclianical  drawing,  except  the  use 
of  the  instruments  and  lettering.  It  has 
been  planned  that  in  the  last  si.x  montlis 
of  a  boy's  apprenticeship,  he  can,  if  he 
wishes,  take  mechanical  drawing  and 
learn  the  use  of  the  instruinents,  let- 
tering, etc.,  so  when  he  finishes  his 
apprenticeship  he  will  not  only  have  a 
knowledge  of  reading  drawings,  but  he 
will  know  enough  of  actual  drafting,  so 
that  at  any  time  he  should  want  to 
start  in  drafting  he  will  have  the 
knowledge  to  enable  him  to  go  along 
and  make  some  progress  with  it. 

It  takes  a  year  or  a  little  more  to 
complete  the  drawing  and  sketching; 
after  that  time,  on  the  drawing  day, 
work  is  given  that  might  be  classed  as 
specific  shop  instruction;  that  is,  in- 
struction relating  directly  to  the  work 
in  the  shop.  Up  to  that  time,  the 
various  crafts  which  have  been  mixed 
in  classes  are  divided  and  the  boy  given 
specific  instruction  relating  to  his  par- 
ticular trade. 

On  mathematics  day  the  beginner  in 
the  shop  is  started  at  the  very  begin- 
ning of  arithmetic  with  addition,  and 
is  so  instructed  that  at  the  time  he 
has  finished  the  drawing  and  sketching 
he  will  have  gone  through  addition, 
substraction,  multiplication,  division, 
fractions  and  decimals,  which  are  so 
essential  to  a  man  in  the  shop. 

Applications  for  employment  are  re- 
jected unless  the  boy  has  gone  prac- 
ticallj-  through  the  grammar  school, 
but  even  then  he  is  not  as  thorough  as 
he  should  be  in  this  part  of  mathemat- 
ics, and  a  review  is  necessary.  Shop 
arithmetic  is  carried  practically  through 
the  four -years  as  far  as  trigonometry. 
In  addition  to  the  work  already  men- 
tioned, from  time  to  time  lessons  in 
spelling,  coir:position  and  penmanship 
are  inserted.  .Also  matters  of  general 
information,  so  that  when  the  boy 
finishes  his  apprenticeship  he  has  got 
something  which  he  can  use  whether 
he  becomes  a  mechanic,  business  man. 


or  anything  else,  on  one  hand,  and  on 
the  other  hand,  he  will  get  something 
that  will  be  a  definite  dividend-bearing 
asset  to  the  shop.  Half  the  time  the 
generous  thing  is  done  by  him,  and  the 
other  half  of  the  time  he  is  specialized 
for  railroad  work. 

With  this  apprentice  school  the  in- 
structor has  nothing  to  do  with  the  boy 
in  the  shop;  therefore,  not  interfering 
with  that  organization  at  all.  In  some 
cases  where  the  apprentice  instructor 
is  responsible  for  the  boy  in  the  shop, 
the  men  in  the  shop  seem  prone  to 
shift  the  responsibility  of  the  boy  and, 
of  course,  lose  interest  in  him.  It  is 
the  desire  of  tlie  apprentice  school  to 
have  the  whole  shop  organization  work 
in  syinpathy  with  it,  and  to  take  a  more 
active  interest  in  the  welfare  of  the  ap- 
prentice, and  to  feel  that  they  are 
responsible  for  him. 

The  cost  of  this  apprentice  school  is 
made  very  low-  on  account  of  the  edu- 
cational bureau  having  charge.  The 
educational  bureau  can  do  all  tlie  text 
book  writing  and  work  of  that  kind 
without  putting  on  any  extra  force  and 
w-ithout  much  other  additional  expense. 
The  cost  per  apprentice  per  year  is  $20. 


Reduction  of  Forces. 
By  Willi.^m  H.\ll. 

Usually  labor  is  the  first  to  feel  any 
depression  in  the  markets,  and  if  the 
men  employed  by  the  railroads  could 
be  brought  to  see  that  it  w-ould  be  to 
their  own  interest  if  they  would  study 
more  the  interest  of  their  employers, 
reduction  of  forces  would  not  be  as 
great  as  it  is  at  present.  This  applies 
to  not  only  the  subordinates,  but  also 
to  those  directly  in  charge.  When  one 
considers  the  enormous  amount  of  ma- 
terial consigned  to  the  scrap  heap,  not 
only  of  legitimate  scrap,  but  good 
usable  material,  and  as  I  myself  have 
seen  it,  new  material,  it  is  not  at  all 
surprising  that  retrenchments  are  some- 
times made. 

The  working  man,  and  especially  tlie 
man  directly  in  charge  of  men,  should 
consider  his  employer's  interest  /ii.f  in- 
terest, and  use  every  article  that  is 
usable,  and  not  consign  anythin.g  to  the 
scrap  bin  till  it  is  actually  of  no  value 
but  that  of  scrap,  but  men  are  too  prone 
to  say,  "The  company  is  rich,  they  can 
stand  it,"  whereas  if  they  would  try 
and  stop  this  undue  waste  of  material 
it  w-ould  mean  the  employment  of  more 
help,  or  prevent  at  least  reducing  the 
force  in  order  to  overcome  this  waste. 

Again,  in  order  to  put  a  check  on  the 
use  of  new-  material  till  second  hand 
or  usable  material  is  exhausted,  and  in 
order  to  prevent  draw-ing  out  of  stock 
more  than  is  absolutely  necessary, 
requisitions  should  be  very  closely 
scrutinized,  and  wherever  possible  old 
material    should    be    required    to    be    re- 


turneil  before  issuing  new  material,  care 
should  be  taken,  however,  that  the  repair- 
ing of  old  material  does  not  cost  more 
than  a  similar  article  would  cost  when 
new. 

.\nother  factor  in  saving  money  for 
the  railroads  is  in  the  removal  of  tires 
from  driving  wheels,  truck  and  tender 
wheels  (steel  tired}  before  they  reach 
the  danger  point. 

I  have  taken  a  great  interest  in  some 
of  these  so-called  tests  of  tire  turning, 
and  upon  looking  over  the  record  of 
the  day's  performance,  I  have  come  to 
the  conclusion  that  either  an  enormous 
amount  of  material  has  been  wasted, 
or  some  one  has  been  grossly  negligent 
in  their  duty,  and  not  only  jeopardizing 
their  position,  but  jeopardizing  the  lives 
of  fellow  employees,  as  well  as  the 
lives  of  the  patrons  of  the  road. 

.\  few  figures  as  to  the  cost  of  tire 
turning  may  prove  interesting  and 
cause  someone  to  put  on  their  think- 
ing cap.  Most  all  tires  are  3}4  ins. 
thick  when  new,  and  in  the  majority  of 
cases  but  2  ins.  of  this  is  usable,  leav- 
ing lJ/2  ins.  to  be  returned  at  scrap  val- 
ue of  3/J-cent  per  pound.  Tires  44  ins. 
in  diameter  cost  $22.75  each;  deducting 
$1.50  for  scrap  leaves  $21.25  for  usable 
material,  or  $1.33  for  every  eighth  re- 
moved, which  on  six  tires  amounts 
to  $7.98. 

Tires  52  ins.  in  diameter  cost  $31.38 
each,  allowing  $2  for  scrap  leaves 
$29.38  for  usable  material,  or  $1.83  for 
every  >^-inch  removed,  which  on  six 
tires  amounts  to  $10.98. 

Tires  56  ins.  in  diameter  cost  $36.26 
each;  allowing  $2.26  for  scrap  leaves 
S34  for  usable  material,  or  $2.12  for 
every  J^-inch  removed,  which  on  six 
tires    amounts    to   $12.72. 

Seventy-four-inch  tires  cost  $43.48 
each;  allow-ing  $2.48  for  scrap  leaves 
$41  for  usable  material,  or  $2.56  per 
Vs-inch  removed,  or  $10.24  for  four 
tires. 

Trailer  tires  cost  $43.48  per  pair; 
steel-tired  truck  .and  tender  wheels 
cost  on  an  average  of  $44.50  each. 

It  can  be  seen  at  a  glance  what  it 
means  in  dollars  and  cents  to  allow 
wheels  or  tires  to  run  till  they  reach 
the  danger  point,  or  removing  more 
material  than  is  absolutely  nccessarj-, 
either  on  account  of  hard  spots  or 
otherwise;  deep  cuts  for  hard  spots 
are  not  necessary  if  proper  tools  are 
employed. 

Money  can  be  saved  by  stopping  the 
leakage  caused  by  indiscriminate  use 
or  abuse  of  tools,  saving  of  red  lantern 
globes,  ordinary  steam  hose,  both  of 
which  are  expensive  articles,  and  other 
articles  of  more  or  less  value,  and  the 
money  thus  saved  could  be  used  to 
meet  the  returns  for  money  invested, 
instead  of  reducing  the  forces  to  meet 
this    requirement. 
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New  Cars  for  the  Grand  Trunk  Railway  System 

The  Grand  Trunk  Railway  System  have  stiffened    by    means    of    diagonal    braces      Width  of  drop  doors  in  clear 3  ft  4!^  ins. 

.  w  eignt  01  car  Douy zU,0UU  lbs. 

added  to   their   car   ecjuipmcnt   recently  a  made   of   5-in.    x   3-in.    angles    extendmg      Weight  of  two  trucks 16,4U0  lbs. 

large   number   of   steel   cars   of   improved  from  body  bolster  at  center  to  end   sills  p«cenTa^gf  of°pay1ng  load  to 'total  weight  of     '' 

designs,  comprising  several  thousand  all-  at  corner  of  car.    The  side,  end  and  floor         <^ar  and  lading  7S% 

steel  hopper  cars,  2,000  steel   frame  box  sheets  are  made  of  y^-in.  plates  reinforced  The  2,000  steel  frame  box  cars,  60,000 

cars  and  250  steel  underfrarae  automobile  with   flanges  and  angles,  the  sides  being  lbs.  capacity,  were  recently  completed  at 

cars.      The    hopper    cars    are    specially  stiffened  vertically  by  seven  pressed  steel  the  McKees  Rocks  works  of  the  Pressed 

adapted  to  the  transportation  of  coal  and  stakes    per    side,    two    inside    gussets    at  Steel   Car   Company,   and   are   shown   by 

coke,     being     self-clearing     and     having  cross  ridge  and  two   channel  braces   ex-  another    illustration.      These    cars    have 

doors     which     arc     easily     and     quickly  tending  across  car  near  the  top  from  side  steel  under  and  upperfranies  and  carlines, 

opened  or  closed  by   means   of  a   device  sheet  to  side  sliect.  with   wooden   floor,    roof   and   sheathing. 

which  is  positive  in  action  as  well  as  safe         There  are   four   doors,   hung   in   pairs.  The    center    sills    are    15-in.-33-lb.    chan- 

against    accidental    discharge    of    lading,  each  two   doors  being  connected  by  two  nets     and     the     side     sills     8-in.-llJ4-lb. 

.^n  illustration  of  the  car  is  shown  here-  5-in.    channels,    placed    back   to    back,    to  channels,   all   extending  from   end   sill   to 

with  and  they  w^erc  built  by  the  Pressed  which  the  operating  arm  of  the  door  gear  end   sill.      The   end   sills   are   lO-in.-15-lb. 

Steel    Car    Company,    being    designed    to  is     connected.       The     operating     device,  channels  connected  to  side  sills  by  means 

carry  100,000  pounds  of  coal  with  an  ad-  which  is  known  as  the  "Lind  Gear,"  con-  of   gusset   plates   and   pressed   steel   push 

dition  of  the  usual  10  per  cent,  overload.  sists  of   levers  and   cams   and   is   positive  pockets.     The  body  bolsters  are  built  in- 


-ii.i;!.  HOPPER  c.\R  i-'i)U   rill-:  <.kA.M) 


IIUXK   K.MLW.W   S 
idry    Company.   Chicago, 


The  cars  have  been  giving  excellent 
service.  Pressed  sliapcs,  plates  ami 
structural  material  liave  been  used  to  the 
best  advantage  to  ol)tlain  as  liglit  a  car 
as  possible,  consistent  witli  good  practice. 
for  the  service  re<iuired. 

The  center  sills,  wliich  extend  In  mi  end 
sill  to  end  sill,  are  maik-  of  10  in  iO-lli. 
channels,  reinforced  at  top  with  cover 
plates,  and  at  bottom  witli  3;2-in.  x  iyi- 
in.  angles.  The  side  sills  extend  frorfi 
bolster  to  end  and  are  made  of  pressed 
steel,  10  ins.  deeii ;  lO-in-15-lb.  chan- 
nels are  used  for  end  sills  and  are 
attached  to  side  sills  by  means  of  gus- 
sets and  malleable  iron  push  pockets. 
Tlie  body  bolster  consists  of  a  '^-in.  web 
plate,  reinforced  at  top  with  a  bent  plate, 
and  at  bottom  with  3'{-in  x  3-in.  angles, 
and  an  18-in.  x  ji-in.  tie  plate,  the  center 
plate  and  brace  being  ma<Ie  of  malleable 
iron.      The    corners    of    car    arc    further 


in  action,  and  when  in  the  closed  position 
the  doors  cannnt  be  accidentally  opened 
and  lading  discharged  along  tlie  tracks. 
The  trucks  are  nf  the  arch  bar  type  with 
rolled  channel  tiip  arch  bar,  5-ft.-6-in. 
wheelbase,  5'j-in.  x  10-in.  journals; 
pressed  steel  truck  bolster,  and  brake 
beams;  malleable  iron  journal  boxes  and 
gray  iron  wheels  being  used. 

,'\11  safety  appliances  are  in  accordance 
with  the  requirements  of  the  Interstate 
Commerce  Commission  and  the  Canadian 
Railway  Conmtissinn,  to  permit  use  of 
cars  in  service  lietween  United  States 
and   Canada. 

The  general  dimensions  of  cars  are  as 
follows : 

Length  inside  of  body 30  ft.  0  ins. 

Width  inside  of  hodv 9  ft.  6  ins. 

Width  over  side  slakes 10  ft.   \</i   ins. 

Length    over   send  sills 31    ft.   6    ins. 

Height  from  rail  to  top  of  Ixulv 10  fl.  0  ins. 

Height  from  rail  to  top  of  brake  mast .  10  ft.  9  ins. 
I-englh  of  drop  doors  in  clear 2  ft.  4M   ins. 


tegral  with  unilerframe  and  are  made  of 
four  pressed  steel  diaphragms  and  one 
cast  center  brace  each,  reinforced  at  top 
and  bottom  with  15-in.  x  5i-in.  cover 
plates.  The  underframe  is  further 
strengthened,  transversely,  by  two  cross 
bearers,  made  of  pressed  steel  dia- 
phragms, with  top  and  bottom  cover  plates, 
13  ins.  deep  at  center  sills  and  7  ins.  deep 
at  side  sills.  Also  liy  three  shallow  dia- 
phragms, made  <.if  5-in.  to  6^-in.  chan- 
nels. The  side  posts  and  biaccs  arc  made 
of  3-in.-6.7-lb.  Z  bars,  and  the  end 
posts  of  4-in.-,S.2-lb.  Zs,  securely  riv- 
eted to  the  side  and  end  sills  and  plates. 
The  floor  boards  arc  made  of  yellow  pine 
1 '4  in.  thick,  resting  directly  on  side  sills 
and  bolted  to  intermediate  Z  bar  string- 
ers, being  supported  at  center  by  yellow 
pine  stringers  resting  on  top  of  center 
sills.  The  side  sheathing,  or  lining,  is 
made  of  yellow  pine  1^  in.  thick,  bolted 
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to    Z    bar    posts    and    braces    with    ^-in.      trucks  are  of  the  arch-bar  type  with  45/,-in.  jy^jlJiVfrom^aTiotVp  of  hoVrV.y.VfV.  iil  jn^ 

bolts,  the  end  lining  being  made  of  1^-       x   8-in.    journals    and    5    ft.    2  in.  base,  Height  from  rail  to  roof  at  cavrs.. 12  fi.  7}4  ins. 
in.  yellow  pine,  bolted  to  end  and  corner      equipped  with  pressed  steel  bolsters,  cast         boards'?'.". ."'... °.. ".I  ."..'.""'."."'lu  ft.  S  ins. 

posts.     There  are  two  center  side  doors,      steel  center  plates,  M.  C.  B.  brake  beams,  ii^;kI^J  [["'". ".'!.]°..'"!'.°!.^"'!^^.  13  ft.  11^  ins. 

one  on  each  side  of  car  made  of  vcllow       steel  back  shoes,  malleable  iron  boxes  and  Wt-ight  of  car  body 23,000  lbs. 

,T-  „  .        I  Weight    of    two    trucks 12,300  lbs. 

pine.  623-lb.  gray  iron  wheels.  -,,„.,•]  ij^,,,  ,^.,.j„h,  „f  ^^r 35.300  lbs. 


STEKi.  f.\i>i;Ki'i;.\.\ii- 


Cars  are  equipped  with  Wcstinghouse 
air  brakes,  cast  steel  couplers,  vertical 
twin  spring  draft  gear  with  key  attach- 
ment to  couplers,  roller  side  bearings,  in- 
side metal  roof  and  all  safety  appliances 
in  accordance  with  the  Interstate  Com- 
merce    Commission     requirements.       The 


The  general  dimensions  of  car  are  as 
follows : 

Length  inside  of  car .Ifi   ft.  0  i 

Width  inside  of  car R  ft.  6S 

Height  from  floor  to  carlines .'<  ft.  O'/i 

Width  of  door  opening 6  ft.  0 

Height  of  door  opening 7  ft.  7^4 

length  over  end  sills 37  fL  4H 

Width  over  side  sills 8  ft.  9'i  i 


The  60,000  lbs.  capacity  automobile  cars 
which  were  built  for  this  company  by  the 
Western  Steel  Car  &  Foundry  at  its 
Hegewisch,  111.,  plant,  are  also  illustrated 
herewith  and  arc  of  the  following  dimen- 
sions: 

length  over  striking  plate 41   ft.  8  ins. 
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Lcngtii  ever  running  boards 42  it.  0]^  in. 

Unmh  inside   -10   ft.  0  in. 

Utighl  from  floor  to  carliiic S  ft.  6  ins. 

Height  from  top  of  rail  to  lop  of  floor.  .3  ft.  8  ins. 
Height  from  top  of  rail  to  eaves...  12  ft.  S  9/16  ins. 
Height    from    top    of    rail    to    top    of 

running  board   13  ft.  6  ins. 

Height    from    top    of    rail    to    top    of 

brake  mast   M  ft.  0  ins. 

Height  of  side  door  opening  in  clear. 8  ft.  1  ^i  ins. 

\\  idth  of  side  door  opening 9  ft.  0  ins. 

Width  inside  of  body S  ft.  6',i  ins. 

Width  over  eaves 9  ft.  6  ins. 

Width  over  side  sills 9  ft.  OH  in. 

Center  to  center  of  truck 30  ft.  6  in. 

Height  of  end  door  opening  in  clear. 8  ft.  I  H  ins. 
Wid'th  of  end  door  opening  m  clear."  ft.  9-)i  ins. 

The  steel  iiiidcrfratne  of  these  cars  is 
principally  of  the  structural  type  com- 
posed of  plates  and  shapes,  except  lor  the 
bolster  and  cross  bearer  diaphragms, 
wliicli  are  pressed  steel.  The  superstruc- 
ture is  of  a  wooden  type  with  diagonal  tie 
rods  in  the  side,  and  each  side  is  fitted 
with  double  side  doors  set  off  center, 
and  one  end  is  (ittcd  with  double-hinged 
end  doors  with  a  vertical  operated  lock- 
ing device.  Tlie  roof  is  of  the  inside 
metal  type  and  tlie  car  is  braced  longi- 
tudinally by  diagonal  braces  fitted  into 
tlie  side  plates  and  carlines  near  the  cen- 
ter of  the  car. 

One  tliou.sand  gondola  cars  are  now  be- 
ing turned  out  by  the  Pressed  Steel  Car 
Company  for  tlie  Grand  Trunk  Railway 
.System,  and  an  additional  order  for  3,000 
bo.x  cars  is  soon  to  be  turned  out  by  the 
Western  Steel  Car  &  Foundry  Company. 


it  may  be  operated  continuously  for  a  given 
time,  at  a  given  rate,  with  one  kind  of 
a  device  or  one  kind  of  fuel,  and  for  com- 
parison be  operated  with  another  device 
or  fuel  at  exactly  the  same  rate  and 
time  as  in  the  previous  tests.  With  fixed 
conditions  the  results  obtained  with  dif- 
ferent devices  or  fuel  may  be  accurately 
judged  and  rapidly  determined." 

The  writer  enjoyed  much  experience 
in  making  road  tests  of  loci.uiiotives,  but 
the  greater  that  experience,  the  stronger 
became  the  impression  that  the  results 
merely  gave  a  rough  approximation  of 
the  work  done  per  unit  of  fuel  and  of 
water.  A  testing  plant  puts  an  end  to 
that  uncertainty  and  in  our  judgment  is 
destined  to  settle  many  questions  that 
have  never  got  beynnd  the  realms  of  fair 
guessing. 


secured  large  gas  fields  in  the  United 
States  and  Canada,  and  will  manufacture 
this  motor  fuel  at  10  cents  per  gallon  or 
less ;  and  natural  gas  in  blocks  will  be 
shipped  from  the  wells  to  the  consumer. 


Pennsylvania  Testing  Plant. 
In  a  pamphlet  prepared  by  Mr.  D.  F. 
Crawford,  general  superintendent  of 
motive  power  of  the  Pennsylvania  Lines 
west  of  Pittsburgh,  he  gives  the  follow- 
ing description  of  the  Locomotive  Test- 
ing Plant  used  by  the  Pennsylvania  Kail- 
road  at  Altoona.  Pa.,  from  which  an 
immense  amount  of  useful  information 
concerning  the  working  of  locomotives 
has  been   obtained. 

"To  enable  the  locomotive  to  work  and 
develop  power,  at  the  same  time  remain 
in  a  fixed  position,  there  is  provided  a 
sufficient  number  of  supporting  wheels  to 
take  the  place  of  the  track  under  each 
driving  wheel  of  the  locomotive.  The 
revolution  of  the  suppr^rting  wheels  is 
resisted  by  adjustable  brakes  upmi  them, 
permitting  the  resistance  to  be  varied  so 
tb.at  the  work  done  by  the  locnmotivc 
may  be  made  to  conform  to  the  work  it 
will  be  expected  to  perform  on  the  road. 
"The  locomotive  is  securely  connected 
to  .1  dynamometer  which  measures  the 
output  of  the  engine  and  at  the  same 
time  prevents  it  from  moving  forward 
I'd  the  supporting  wheels,  .\pparalus  for 
weidiing  the  fuel  and  water  supplied,  and 
for  observing  and  recording  all  data  nec- 
essary for  any  given  test   is   provided. 

"The  locomotive  remaining  in  a  fixed 
position  permits  of  careful  observati^iu 
and  tests,  which  would  lie  entirely  imprac- 
ticable with  the  engine  moving  under  the 
varying  conditions  of  roail  service. 

"That  it  is  adnu'rably  adapted  to  'make 
observations'  is  evident  from  the  fact  that 


Coke  as  Fuel. 

People  who  are  cjiitiiuially  denounc- 
ing the  smoke  nuisance  caused  by 
locomotives,  frequently  raise  the  ques- 
tion, wdiy  can't  the  railroad  companies 
use  coke  for  fuel  where  anthracite  coal 
is  not  available.  In  ancient  times  all 
the  railways  in  Europe  burned  coke  in 
the  fire  boxes  of  their  locomotives,  and 
it  was  abandoned  on  account  of  ex- 
pense. Coke  is  coal  deprived  of  one- 
third  of  its  heating  properties.  Coke 
is  made  from  a  special  quality'  of  coal 
which  is  not  found  in  all  the  coal 
measures.  There  are  now  about  fifty 
million  tons  of  coke  produced  an- 
nually, most  of  it  being  used  in  nietal- 
iurgical  operations.  There  is  none  to 
spare  for  locomotive  fuel. 


A  New  Chemical  Invention. 
While  Mr.  Henry  S.  lilackniore,  one  of 
the  most  distinguished  chemists  of  the 
United  States,  was  in  Ottawa,  he  claimed 
that  he  had  perfected  a  process  of  not 
only  liquefying,  but  also  of  solidifying  nat- 
ural gas,  and  that  cither  the  liquid  or  solid 
could  be  used  as  a  motor  fuel.  The  fluid 
is  ethereal  in  character,  like  gasoline ;  and 
from  8  to  10  gallons  are  produced  from 
1,000  cu.  ft.  of  gas.  This  fluid  has  the 
advantage  over  gasoline  both  in  that  it 
can  be  produced  at  a  first  cost  of  two 
cents  per  gallon,  and  in  that  it  leaves  no 
carbon  deposit  to  clog  the  cylinder.  In 
the  form  of  a  solid,  a  culiic  foot  of  the 
fuel  weighs  about  .^  pounds,  and  com- 
prises the  condensed  product  of  2.500  cu. 
ft.  of  natural  gas.  It  has  the  appearance 
of  crystallized  paraffin,  softens  to  putty- 
like consistencv  .'it  21 J  degrees,  and  at  312 
degrees  turns  tn  gas  again.  The  solid 
also  is  superior  to  gasoline  in  that  a  cu. 
ft.  of  it  will  carry  an  automobile  12  to  13 
times  as  far  as  a  cubic  foot  of  gasoline, 
and  in  that  the  solid  as  well  as  the  liquid 
is  safe  to  handle.  Interests  controlling 
the     inventions    of    Mr.     Hackniore    have 


Cementing   Boilers. 

The  "pitting"  action  of  the  water  on 
the  barrel  plates  of  steel  boilers  is  a  com- 
mon trouble,  for  although  it  may  vary 
with  the  water  in  certain  districts  it  ap- 
pears to  be  of  more  or  less  of  almost  uni- 
versal occurrence.  Numerous  composi- 
tions have  been  tried  w'ith  varying  degrees 
of  success.  Coating  the  plates  below  the 
water  line  with  a  thin  layer  of  cement  is 
now  claimed  by  some  engineering  author- 
ities to  be  an  excellent  and  successful 
precaution.  A  good  brand  of  Portland 
cement  is  used  which  is  ground  up  with 
water  to  the  consistency  of  thick  paint 
and  applied  with  a  stiff  brush  and  allowed 
to  "set"  as  an  "egg  shell"  coating  to  the 
barrel  without  crack  or  defect.  If  care  is 
used  in  the  application,  the  plate  being 
thoroughly  cleaned,  and  all  .joints  and 
rivet  heads  coated,  it  is  stated  that  com- 
plete protection  can  be  relied  on  for  a 
considerable  time,  no  matter  \vhat  im- 
purities may  be  in  the  water,  as  the 
cement  film  remains  practically  impervious 
until  it  becomes  broken  avvav. 


Rust. 

Dry  air  at  the  ordinary  temperature 
has  remarkably  little  effect  upon  steel, 
as  the  following  illustration  shows :  Zun- 
stein,  in  August,  1820,  placed  a  polished 
iron  cross  on  the  summit  of  Monte  Rosa, 
and,  on  visiting  the  spot  twelve  years 
later,  he  found  the  iron  quite  free  from 
rust,  and  with  only  a  slight  bronze- 
colored  tarnish  upon  the  surface.  At 
temperatures  much  above  the  normal, 
oxygen,  of  course,  readily  attacks  iron ; 
but  for  rusting  to  occur  at  the  ordinary 
temperature  and  at  temperatures  below 
and  not  much  above  the  normal,  the 
presence   of  water    is   essential. 

President  Willard.  of  the  lialtiniorc  & 
Ohio,  in  an  address  before  the  .Merchants' 
.\ssociation  of  New  York,  very  strongly 
urged  freight  rate  advance  for  the  rail- 
ways, as  that  development  was  held  up  by 
lack  of  funds.  In  conclusion  he  stated: 
".At  the  present  time  railroad  development 
and  extension,  particularly  in  the  Eastern 
territory,  is  practically  at  a  .standstill,  and 
personally  I  am  quite  unable  to  see  how  it 
can  be  otherwise  until  something  happens 
to  increase  the  net  earnings  of  these  car- 
riers. 


'fhe  National  Car  F.quipmcnt  Co.,  Chi- 
cago, has  been  organized  by  Mr.  Chas. 
B.  Moore.  Chas.  D.  Casscadin  and  M.  C. 
Bevnier  ;  capitalization,  $50,000.  They  will 
manufacture  and  deal  in  railway  equip- 
ment   and    siqiplies. 
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Consolidation  Locomotives  for  the  Wheeling  ^  LaKe  Erie 


Twenty  Consolidation  locomotives 
have  recently  been  delivered  to  the 
Wheeling  and  Lake  Erie  Railroad  by 
the  American   Locomotive  Company. 

Having  a  tractive  power  ot  55,900 
lbs.,  combined  with  a  boiler  capable  of 
sustaining  this  power,  these  engines  be- 
come the  leaders  of  their  type.  Tliey 
deserve  special  study,  especially  jnst  at 
this  time  when  many  roads  are  adopt- 
ing the  Mikado  type.  They  demon- 
strate the  possibilities  of  the  further 
development  of  the  Consolidation  en- 
gine which  has  recently  almost  become 
forgotten.  On  roads  where  freight 
service  does  not  demand  a  speed  great- 
er than  that  which  can  be  obtained 
economically  by  57-in.  wheels,  the 
Consolidation  should  be  the  preferable 
type. 

The  Lackawanna  Mikado  was  chosen 
to  be  used  in  the  following  comparison 
because  it  is  considered  one  of  the  best 
Mikado  designs: 


the  builder's  new  standard  b.iilir  prn- 
portions.  They  are  known  as  100  per 
cent,  boilers  and  were  guaranteed  to 
furnish  a  constant  supply  of  steam  for 
any  sustained  speed  the  locomotive 
cylinders  are  capable  of  making.  These 
new  proportions  represent  a  radical 
change  in  boiler  designing.  All  the 
variables,  such  as  steam  pressure,  tube 
length,  tube  spacing,  grate  area,  etc., 
are  considered.  It  is  also  known  that 
the  American  Locomotive  Coinpany  is 
to  publish  these  ratios  in  Inillctin  form 
in   the   near   future.. 

The  increased  heating  surface  of  the 
Mikado  is  due  mainly  to  the  5'/:  ft.  ad- 
ditional tube  length.  The  faster  speed 
of  the  Mikado,  with  its  63-in.  wheels 
demands  this  increase.  However,  the 
value  of  this  heating  surface  is  not  as 
great  as  it  appears,  due  to  the  fact  that 
the  evaporative  value  per  foot  of  length 
is  greater  for  short  tubes  than  for  long 
tubes. 


I'.rewstcr  and  llur'Hi,  a  distance  of  72 
miles.  This  division  is  composed  of 
short  broken  grades.  With  the  excep- 
tion of  a  five-mile  grade  of  LIS  per 
cent.,  which  requires  a  helper  service, 
the  ruling  grade  is  0.5  per  cent,  against 
eastbound  traffic,  and  0.4  per  cent, 
against  westbound  traflic. 

All  of  the  engines  are  not  as  yet  in 
service,  but  on  the  basis  of  their  ton- 
nage ratings,  the  twenty  new  engines 
will  supplant  twenty-seven  former  Con- 
solidations having  a  tractive  power  of 
41,360  lbs. 

The  new  Consolidations  are  handling 
3,130  tons  eastbound,  and  3,575  tons 
westbound,  at  an  average  speed  of  20 
miles  per  hour.  Old  Consolidations 
handle  2,310  tons  eastbound,  and  2,645 
tons  westbound.  Eastbound  train  loads 
have  thus  been  increased  35.4  per  cent., 
and  westbound  train  loads,  35.1  per 
cent. 

The   average  coal  burned  per  trip   is 


hj.\^;jL1I).\1Hi.\'  .  f-i 
r.    1.    llyr.dman.   Supt.  Motive  Power. 

Road   W.&L.  E.  D.L.&W. 

Type    280  282 

Tractive   power    55,900  57,100 

Cylinders    26  .H  30  28  -x  30 

Driving   wheels    57  63 

Boiler    pressure    185  180 

Weight   on   drivers 236,000  237.000 

Total    weight   of  engine...  266,500  312,500 

The  sustained  higher  speed  demand- 
ed of  the  Mikado  required  the  63-in. 
wheel,  larger  diameter  of  cylinders  and 
increased  boiler  capacity.  I'.y  reducing 
this  speed  to  within  the  ran.ge  of  a  57- 
in.  wheel,  a  saving  of  17.4  per  cent,  in 
weight  was  secured  with  a  rciluction  of 
only  2.2  per  cent,  in  maximum  iiower. 

COMP.\RISOX  OF  BOILERS. 

W.  &L.  E.  D.L.&W. 

Type    Wagon  top  Straight  top 

Outside  diam.  of  front  end                82  86!^ 

Outside  diam.  of  hack  end                S")  897^ 

Tubes,  number  and  diam..        293 — 2  304—2 

Flue.s— number  and  diam..     43— 5lii  43— 5J^ 

Tube   length    13-6  21-0 

Firebo.\   length      114  108 

Firebox  width   84^  84^4 

Heating  surtace — 

Tubes  and  flues    3,293  4,593 

Firebox    224  234 

.•\rch  tubes   ...  27 

Total    3,517  4,854 

Superheating  surface 774  1.085 

Grate  area   66.8  63.1 

Both  these  boilers  were  designed  by 


TVl'l'.  Lueij.\lori\E  I  UK  Till.  \\.: 

A  sufficient  depth  of  throat  has  al- 
ways been  a  serious  problem  witli  the 
Consolidation  engine.  By  slightly 
raising  the  center  of  the  boiler  and 
taking  advantage  of  the  reduced  wheel 
diameter,  a  tirebo.x  depth,  from  the  top 
of  grate  to  the  center  of  the  lowest 
tube,  of  24.)<)  ins.  was  secured.  The 
Lackawanna  Mikado,  haviu.g  the  ad- 
vantage of  a  trailing  truck,  has  a  sim- 
ilar dimension  of  24  ins.  The  center 
of  the  boiler  for  the  Consolidation  is 
124  ins.  above  the  rail,  as  aiii'iust  120 
ins.   for  the   Mikado. 

Other  interesting  features  included  in 
the  Consolidation  design  are:  a  super- 
heater, long  main  driving  box,  Wood- 
ard  cn,ginc  truck,  Foulder  design  of 
main  rod  back  end,  screw  reverse  gear, 
and  Vanadium  cast  steel  inain  frames. 
A  firebrick  arch  was  applied  to  one  en- 
gine. .All  engines  were  arran.ged  so 
that  the  Street  Stoker  and  arcli  tubes 
could  be  applied  later. 

These  engines  have  been  put  in  serv- 
ice   in    the    Toledo    division,    between 


Company,    Builders. 

15,360  lbs.,  average  coal  per  ton  mile, 
.0636  lbs.  Average  water  per  trip  is 
14,416  gallons,  average  water  per  ton 
mile,  .0589  gallons. 

Mr.  F.  T.  Ilyndman,  superintendent 
M.  r.  &  cars,  advfses  that,  although  the 
engines  have  not  been  in  service  a  suf- 
ficient time  to  prove  their  merits,  from 
a  general  observaMon  it  appears  that 
the  engines  are  very  efficient  and 
economical.  They  steam  very  freely 
and  give  no  tnnible  whatever  from  lack 
of  steam  when  properly  fired. 

The  following  are  the  general  di- 
mensions: 

.  Track  Gauge. — i  ft.  .S'j  ins.;  fuel, 
bituminous  coal. 

Cylinder. — Type,  piston;  di.iineter, 
26  ins.;  stroke,  30  ins. 

Tractive   Power. — 55,900  lbs. 

I'actor   of   .Adhesion. — 4.22. 

Wheel  Base. — Driving.  17  ft.  0  in.; 
rigid,  17  ft.  0  in.;  total.  27  It.  0  in.;  total 
engine  and  tender.  62  ft.  3  ins. 

Weight. — In  workin.g  order,  266.500 
lbs.:  on  divers.  236,000  lbs.;   on   engine 
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truck,  30,500  lbs.;  on  engine  ;unl  lender, 
443.S00  lbs. 

Boiler. — TyiH',  wagon-top,  radial  stay; 
O.  D.  first  ring.  83  9/16  ins,:  working 
pressure,  1S5  lbs. 

Firebox, — Type,  wide;  Kngtb,  114 
ins,;  width,  M'4  ins,;  thickness  of 
crown,  -',s  in.;  tube,  '/-  in.;  sides,  ';s  in.; 
back,  ,',s  in.;  water  space,  front,  5  ins.; 
sides,  5  ins.;  back.  5  ins.;  depth,  to]) 
of  grate   to  center   of   l.i\ve>t   tube.  _'4.' 


if   lii\ve>t   tul 
radial. 


steel;   nr.in- 


G. 


Crown. — Sta\  int; 

Tubes. — Material,  scamle: 
ber.  293 ;  diameter,  2  ins. 

Flues. — Material,   seamles 
ber,  43 ;  diameter,  S's  ins. 

Thickness   Tubes.— Xo.    11    11.    W. 
flues;  No.  9  B.  W.  G. 

Tube. — Lenplli.  15  ft.  6  ins.;  spacing, 
54-in.  centers. 

Heating  Surface. — Tubes  and  dues, 
3,293.4  sq.  ft.;  tirebox.  223.7  s(|.  ft.;  total. 
3,517.1   s<|.  ft. 

Superheating   Surface. — 774   sq.   ft. 

Grate  .\rea. — 66.75  sq.  ft. 

Driving  Wheels. — Diameter  outside 
tire,  57  ins.;   center  diameter,  50  ins. 

Driving  wheels. — Material,  main,  cast 
steel;  others,  cast  steel;  engine  truck, 
diameter,  33  ins.;  kind.  ri>lled  steel; 
tender,  33  ins.;  kind,  rolled  ^teel. 

Driving  .Axles. — Journal.^,  main.  11 
ins.  X  22  ins.;  others,  W'/j  in>.  x  13  ins.; 
engine  truck  journals.  6'/.  ins.  x  12  ins.; 
tender,  6  ins.  by  11  ins. 

Driving  Boxes. — Main,  east  steel; 
others,  cast  steel. 

Driver  Brake. — West,  .\merican  R.  T. 
No.  6,  W.  N.  3;  tender,  Westinghouse 
air  signal,  F.  I..  Cyl.  to  suit,  also 
S.   W.   B.;  pumji,  2  11-in.   West.;   reser- 


11-in.   We 
.54-in.,    2    24':.-in. 


25  k.  w.  ivon-condensing  turbo-generator 
set  which  has  been  very  successful  in  this 
work.  The  turbine  and  generator,  con- 
nected 1)y  llexible  shaft,  are  nmuiUed  on  a 
common  base  with  all  moving  parts  so 
guarded  that  there  is  little  possibility  of 
danger  to  i)assersliy.  The  set  weighs  only 
3,400  pounds,  and  running  at  3.000  revolu- 


voir,    1    2S'j-in. 
60-in. 

Engine  Truck. — Two-wheel  WiHidard 
design. 

Exhaust  Pipe. — Cast  iron;  nozzles, 
S54  ins.,  5'k  ins.  ami  6  ins. 

Grate. — Style,  rocking. 

Piston  Rod. — Diameter,  4'j  ins.;  pis- 
ton packing,  n.  S.  Gun  iron  rings. 

Smokestack.  —  Diameter,  IS  ins.,  1.  D.; 
top  above  rail,  15  ft.  6  ins. 

Tender. — Frame,  A.  1.  Comi)any's 
heavy  type;  13  ins.  and  10  ins.  channels. 

Tank. — Style,  water  bottom;  capacity, 
9.000  L".  S.  gallons;  fuel,   15  tons. 

Valves. — Type,  14-in,  i)iston;  travel, 
6'/2  ins,;  steam  lap.  1  1/16  in.;  ex.  clear- 
ance,  line  ami   line;   setting,    's  in.   le.id. 


A  New  Train  Lighter  Set. 

For  fnniisliiut;  electric  lighting  on  trains 
it  has  bec'one  customary  to  place  a  light- 
ing set  in  the  fr'int  end  of  the  bagu.ine 
car,  where  a  flexible  hose  from  the  loco- 
niotivc  can  furnish  (he  required  steam. 
'I'o  fdl  a  need  in  this  direction  the  Terry 
Steam  Turbine  C"..  Hartford,  Conn.,  has 
develojied  and  h.is  just  piu  into  service  a 


Thousands  of  people  make  long  tours 
annually  to  enjoy  the  fine  mountain  scen- 
ery of  Switzerland  and  Scotland  who 
might  witness  scenery  equally  picturesque 
and  alluring  in  the  mountains  overlooking 
Mauch  Chunk.  Pilgrimages  to'  these 
regions  arc  becoming  more  numerous 
every  year,  and  we  believe  the  district  is 
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tions  per  miniUe  give-  current  at  125  vults. 
Because  of  the  r.icKiug  iiii'ti,  n  nf  the 
car,  forced  feed  luliricatinn  is  used,  thus 
giving  a  positive  flooding  of  the  journals 
and  maintaining  the  best  efficiency.  An 
emergency  governor  provides  complete 
control  of  the  speed  and  voltage.  The 
full  power  of  the  machine  may  be  ob- 
tained in  less  than  a  minute  under  con- 
ditions which  would  wreck  other  types  of 
apparatus.  It  is  this  capacity  for  heavy 
work,  and  really  for  abuse,  which  has 
earned  for  this  turbine  its  present  repu- 
tation for  ci'iitinumis  and  most  effective 
service. 


destined    li'   liec.  ime   the   pleasure   ground 
of  the    F.astern   States. 


Picturesque   Pennsylvania. 

The  oldest  inclined  plane  in  the  world 
used  for  the  transportation  of  passengers 
and  freight  is  the  Mount  Pisgah  gravity 
railroad  near  Mauch  Chunk,  Pa. 

This  inclined  plane  which  ascends 
Mounts  Pisgah  and  Jefferson  is  now  a 
scenic  railroad  and  carries  many  sight 
seeing  people  to  the  highest  altitudes  they 
ever  reached,  viewing  delightfully  wild 
scenery.  The  Mauch  CInnd<  inclined 
plane  railroad  was  npened  in  1829  and 
was  constructed  f..r  the  purpose  of  bring- 
ing anthracite  oal  fr.iui  the  Summit  Hill 
coal  mines  nine  miles  southwest  of  the 
town  of  Mauch  Chunk,  an  Indian  name 
meaning   Bear    I^lountain. 

Mauch  Clumk  is  ihe  most  tndy  pic- 
turesipie  tnv.n  ill  the  Ciiileil  Slates.  It 
lies  in  a  narrow  gorge  between  and 
amidst  high  hills,  its  base  resting  on  the 
romantic  Lehigh  river,  ami  its  body 
stretching  up  the  cliffs  of  the  mountains. 
It  lies  so  compactly  among  the  hills  that 
the  houses  impinge  iqion  its  narrow 
streets,  and  stand  b;icked  up  against  the 
rising  ground,  with  no  space  for  gardens 
except  what  the  owners  can  snatch  from 
the    hillside    above    their    heads. 


Steel   Car   Roof   Construction. 

The  circular  roof  has  been  extensively 
introduced  on  steel  passenger  cars  on  ac- 
count of  its  lightness  and  simplicity  of 
construction.  It  has  the  objection  that 
deck  sash  ventilation  cannot  be  employed. 
The  Pullman  Company,  while  using  the 
clear-story  roof,  have,  however,  discon- 
tinued the  use  of  deck  sash  ventilation,  so 
that  c-videiilly  in  their  opinion  this  objec- 
tion is  not  important.  The  deck  sash  is, 
howewr,  of  value  in  a  standing  car,  and 
when  properly  screened  is  certainly  advis- 
alile  in  hot  weather,  especially  when  the 
road  is  dusty.  The  Canadian  Pacific  Rail- 
way have  compromised  on  this  question 
and  are  using  a  roof  of  approximately  cir- 
cular form  with  deck  sash.  The  strength 
and  simplicity  i>f  the  circular  roof  are  re- 
tained with  the  venlilating  qualities  of  the 
clearstory  type. 


One  of  the  nmst  eminent  of  our  lat- 
ter <lay  scientists  was  Dr.  .Mfred  Rus- 
sel  Wallace,  who  shared  with  Darwin 
the  discovery  of  the  epoch-making 
theory  of  natural  selection,  Dr,  Wal- 
lace has  not  been  at  all  complimentary 
to  modern  mental  development,  for  he 
says  that  then-  has  been  no  advance 
either  in  intelUct  or  morals  from  the 
earliest  Ivgypliaus  to  the  keel-laying  of 
the   latest   dreadnought. 


In  cNperiments  made  with  engines  using 
saturated  steam  and  others  using  super- 
heated steam  uniler  conditions  as  near- 
ly uniform  as  iiossible,  it  has  been  found 
I  hat  an  economy  of  water  of  about  30 
I  er  cent,  and  coal  of  20  to  30  per  cent 
resulted  fr.ini  using  superheated  steam  at 
about  200  pounds  gauge  pressure. 
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Electric  Locomotive  in  Freight  Service 

on  the  Omaha,  Lincoln  &  Beatrice 

Railroad. 

The  electric  locomotive  is  extremely 
useful  for  handling  freight  on  interurban 
trolley  roads.  A  great  many  of  these 
roads  find  that  freight  can  be  handled  at 


Six    More    Powerful    Electric    Locomo- 
tives for   the   New   York   Central 
Terminal. 

The  New  York  Central  &  Hudson 
River  R.  R.  Company  has  recently  or- 
dered si.x  additional  powerful  passenger 
electric     locomotives     from     tlu'     (itnoral 


same  type  were  placed  in  service  in  1908. 
All  have  sufficient  tractive  effort  to  handle 
a  535  gross  weight  train  at  60  miles  per 
hour. 

The  ten  100-ton  electric  locomotives  or- 
dered the  fore  part  of  this  year  are 
designated  type  4-4-4-4  and  are  each 
equipped  with  eight  bipolar,  gearless  mo- 


i.i: 


a  profit.  Electric  locomotives  can  be 
built  in  all  weights,  so  that  the  most 
economical  weight  can  be  obtained  for  the 
load  to  be  handled  and  a  business  built  up 
which  would  be  impossible  with  the  steam 
locomotive. 

An  example  of  the  success  of  the  elec- 
tric locomotive  in  this  service  is  that  in 
operation  on  the  Omaha,  Lincoln  & 
Beatrice  Railway,  which  is  only  one  of 
many  that  have  been  built  by  the  West- 
inghouse  Company.  This  locomotive, 
shown  in  the  illustration  with  seven 
freight  cars,  weighs  31.5  tons. 

In  the  winter,  when  freight  business  is 
light,  the  railway  company  equips  this 
locomotive  with  a  very  large  snow  plow 
by  means  of  which  it  has  been  jiossible 
to  keep  open  its  tracks  and  maintain 
schedule. 

At  present  the  service  performed  by 
this  locomotive  is  to  transfer  carload  and 
less-than-carload  freight  over  the  eight- 
mile  line  between  Lincoln,  Neb.,  L^ni- 
versity  Place  and  Bethany.  The  Omaha, 
Lincoln  &  Beatrice  Railway  Company 
have  been  very  progressive  and  have  suc- 
ceeded in  persuading  several  manufac- 
turing concerns  to  build  along  its  lines. 
One  of  the  most  important  of  these  is  the 
Woods  Bros.'  Silo  &  Mfg.  Company,  for 
whom  they  deliver  approximately  1,500 
cars  per  year. 


Electric  Company  for  terminal  service  out 
of  New  York  City.  Early  in  the  year 
ten  powerful  electric  locomotives  were 
ordered  from  this  company  for  the  same 
service.  These  engines  weigh  100  tons 
each.  While  the  new  machines  are  of  the 
same  type  and  construction,  they  are 
somewhat  heavier,  weighing  110  tons, 
and,  due  to  the  recent  advancement  in 
locomotive  design,  have  materially  in- 
creased capacity  for  continuous  service. 
There    has    been    a    notable   growth    in 


'I     ^     A      I.I      ^  I  ki>    r.     K    Mi.i'i  .11  . 

tors,  all  the  weight  of  the  machine  being 
carried  on  motor-driven  axles.  These 
engines  are  designed  for  pulling  the 
heavy  lim»ted  trains.  They  are  capable  of 
operating  a  1,000-ton  train  in  emergency 
service. 

But  the  weight  of  trains  which  arc  be- 
ing hauled  out  of  the  Terminal  is  in- 
creasing steadily,  and  sorn^  of  the  more 
important  trains  now  weigh  over  1,000 
tons. 

The  new   locomotives   will   be  of  suffi- 
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traflic,  requiring  larger  and  heavier  train 
units,  since  electric  locomotives  have 
been  in  use  in  the  New  York  Central 
Terminal.  In  1906  thirty-five  passenger 
electric  locomotives  were  built  for  this 
electrification.  These  locomotives  of  the 
4-8-4  type,  each  equipped  with  four  mo- 
tors, weigh  lis  tons.     Twelve  more  of  the 


cient  capacity  to  handle  these  heavier 
trains.  The  10-ton  increase  in  weight  in 
these  machines  is  due  to  the  greater 
amount  of  material  in  the  motors,  which 
arc  of  larger  capacity. 

The  previous  ten  100-ion  locomotives 
have  a  capacity  for  developing  1,460 
horsepower     continuously.     2.000     horse- 
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power  lor  one  hour  and  can  develop  as 
high  as  5.000  horsepower  for  short  pe- 
riods. This  corresponds  to  a  tractive  ef- 
fort of  9,000  pounds  at  60  miles  per  hour 
continuously,  or  13,500  pounds  at  54  miles 
per  hour  at  the  one  hour  rating.  The  si.x 
new  electric  engines  will  develop  2,000 
horsepower  continuously,  or  2,600  horse- 
power for  one  hour.  The  equivalent 
tractive  effort  is  14,000  pounds  at  54 
miles  per  hour  continuously,  or  20,000 
pounds  at  49  miles  per  hour  at  the  one 
hour  rating.  They  are  able  to  haul  1,100- 
ton  trains  in  continual  service  between 
the  terminal  and  Harmon,  are  capable  of 
operating  1.200-ton  trains  in  emergency 
service,  and  1.200-ton  trains  on  level 
tangent  track  continuously  at  60  miles  per 
hour. 

In  point  of  design  and  construction  the 
new  machines  will  be  of  identically  the 
same  type  as  the  former  ten  engines,  hav- 
ing an  articulated  frame  with  bogie  guid- 


construction  in  the  works  of  the  General 
Electric  Company  at  Schenectady,  N.  Y., 
and  will  be  placed  in  operation  as  soon 
as  completed.  Compared  with  existing 
types  of  electric  engines,  these  machines 
have  greater  capacity  and  higlier  effi- 
ciency than  any  other  high  speed  electric 
locomotive  ever  constructed.  Withal,  the 
total  weight,  weight  per  driving  axle  and 
"dead  weight"  is  less  than  that  of  any 
other  locomotive  approaching  their  ca- 
pacity. 


Submarine  Telegraph  Cable. 

Recently  a  telephone  submarine  cable 
was  laid  between  Vancouver  and  Nanaimo 
on  Vancouver  Island,  British  Columbia. 
This  telephone  cable  which  is  nearly  2 
inches  in  dianieter  and  28.3  nautical  miles 
long  was  made  in  England.  To 
thorou.ghIy  protect  this  submarine  cable 
from  mechanical  ilamages  and  from  sud- 


managers  will  discontinue  their  existence. 

Tests  showed  that  clear  prismatic  re- 
flectors head  the  list,  with  heavy  density 
opal  a  close  second.  The  highest  effi- 
ciency was  obtained  with  bowl-shaped  re- 
flectors open  at  the  bottom. 

The  test?  show  that  there  is  no  prac- 
tical difference  in  the  measured  illumina- 
tion obtained  with  the  center-deck  and 
side-deck  systems  of  lighting.  In  the  cen- 
ter-deck system  the  lamps  are  placed  in  a 
single  line  along  the  center  of  the  car. 
In  the  side-deck  system  one  row  of  lamps 
is  placed  over  each  row  of  seats.  How- 
ever, the  center-deck  system  has  impor- 
tant advantages  in  lower  cost  of  lamp  re- 
newals and  cleaning  and  the  use  of  larger 
and  more  efficient  lamps.  To  avoid  bad 
shadow  effects,  it  is  found  that  lamps 
must  be  spaced  opposite  every  two  pairs 
of  seats  with  either  system  where  direct 
lighting  is  employed.  With  indirect  or 
semi-indirect  lighting,  which,  of  course,  is 
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ing  trucks  at  each  end.  Tlu'  car  contain- 
ing; the  engineer's  comparliiunt  and  tliat 
for  the  operating  mechanism  i.^  swung  be- 
tween the  two  parts  of  the  frame  on 
center  pins.  Each  section  is  equipped 
with  two-a.\le  trucks  having  a  driving 
motor  mounted  on  each  axle.  .Ml  the 
axles  are.  therefore,  driving  axles:  and 
the  eight  moiors.  of  the  bipolar,  gcarless 
type,  are  of  the  same  general  design  as 
the  mot' Its  on  all  the  previous  57  loco- 
nlotivt^.  and  a''e  provided  with  ample 
forced  air   ventilation. 

The  motors  are  electrically  comuctcd 
permanently  in  par;dlel  in  pairs,  and  the 
pairs  can  be  connected  in  these  combina- 
tions, \\/.,  series.  ..eries-parallel  and 
parallel.  They  are  insulated  lor  1,200  vnlts, 
so  that,  if  at  any  future  lime  it  should  be 
desired  to  operate  the  locomotive  on  this 
voltage,  the  pairs  of  motors  could  lie 
changed  from  parallel  to  series  connec- 
tions and  the  same  sjieeds  and  control 
comliinatii'iK-  obtaine<l  as  on  600  volts. 

The    new    locimiolives    are    now    under 


den  chanyo  m  uiiii)erature  while  on  ship- 
lioard  it  was  st.ircd  in  a  large  steel  tank. 
Fig.  1,  tilled  with  water.  Tlie  cable  was 
coiled  layer  iiimhi  layer.  Observations 
were  taken  every  day  of  tlie  temperature 
of  the  water  in  ihe  t.ank. 

Upon  arri\.il  .it  Vancouver,  the  cable 
w^as  transferred  to  a  barge  and  coiletl 
as  in  Fig.  2  in  such  a  manner  so  that  it 
would  run  out  freely  when  laid.  Dur- 
ing the  entire  operation  of  laying!  con- 
versatii.ms  were  carried  on  through  this 
cable  to  p.arties  m  X'.incouver  and  distant 
cities. 


Railroad  Coach  Lighting. 

The  Ass'.iciation  of  R.iilway  I'dectrical 
Engineers  have  had  ;t  committee  at  work 
for  .the  past  simuner  on  ilhuninalion  for 
railroad  coaches. 

Bare  lamps  which  obtrude  in  the  vision 
of  the  passengers  are  low  in  efficiency, 
.'^ince  tliey  are  both  uncomfortable  and 
iiielTu-ient,   it    is   \"  be  hoped   that   railway 


applicable  to  only  the  center-deck  sys- 
tem, the  spacing  cm  be  every  three  seats. 
It  is  interesting  U}  note  that  both  these 
latter  systems  in  the  tests  gave  higher 
efficiency  than  did  the  bare  lamp.  Thus, 
the  most  comfortable  system  for  the  eye 
under  these  specific  conditions  consumes 
less  electricity  than  the  mi.'St  uncomfort- 
able svsteni. 


Electrically    Operated    Cranes. 

Two  large  l.SO-ton  pontoon  cranes  have 
recently  been  built  for  the  United  States 
Navy  Department.  One  will  lie  placed  in 
Boston  Harbor  and  one  in  Hon.  ilulu. 
I'oth  will  be  used  lor  transferring  freight 
to  lighters  and  for  erecting  or  removing 
turrets,  guns,  boilers  and  other  heavj' 
machinery  used  on  battleships. 

The  control  of  these  cranes  is  most 
remarkable.  In  test  it  was  found  possible 
to  lower  a  weight  within  0.0625  in.  of  a 
block  without  touching  it.  Further 
orders  are   expected. 
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Items  of  Personal  Interest 


Mr.  A.  E.  Hale  has  been  appointed 
rouiulliouse  foreman  of  the  Southern 
Pacific   at   Tucson,   Ariz. 

Mr.  Gilbert  Dempster  has  been  ap- 
pointed master  mechanic  of  the  South- 
ern, with   office  at  Columbus,   Miss. 

Mr.  W.  L.  Essex  has  been  appointed 
master  mechanic  of  the  Arkansas, 
Louisiana  &  Gulf,  with  offices  at  Mon- 
roe, La. 

Mr.  X.  J.  Shreve  has  been  appointed 
master  mechanic  of  the  Minneapolis, 
Dakota  &  Western,  with  office  at  In- 
ternational   Falls,   Minn. 

Mr.  G.  H.  Hoffer  has  been  appointed 
division  car  foreman  of  the  Cleveland, 
Cincinnati.  Chicago  &  St.  Louis,  with 
office  at  Springfield.  Ohio. 

Mr.  II.  E.  Passmore  has  resigned  as 
master  mechanic  of  the  Toledo  &  Oliio 
Central  to  accept  service  with  the  Grip 
Xut  Company  at  Bucyrus,  Ohio. 

Mr.  Geor.ce  E.  Smart  has  been  ap- 
pointed master  car  builder  of  the  In- 
tercolonial and  the  Prince  Edward 
Island  railways,  with  office  at  Moncton, 
X.   B. 

Mr.  H.  H.  Parker,  formerly  round- 
house foreman  of  the  Seaboard  Air 
Line  at  Portsmouth,  Va.,  has  been  pro- 
moted tn  general  foreman  at  the  same 
place. 

Mr.  George  Beland  has  been  ap- 
pointed master  boilermaker  of  the 
Frisco  shops  at  Memphis,  in  place  of 
Mr.  J.  W.  Hoover,  retired  on  the  pen- 
sion list. 

Mr.  B.  E.  Greenwood,  formerly  gen- 
eral foreman  of  the  locomotive  depart- 
ment of  the  Seaboard  Air  Line,  has 
been  promoted  to  shop  superintendent, 
with    office    at    Portsmouth,   Va. 

Mr.  E.  J,  Xunan  has  been  appointed 
foreman  of  the  Xorfolk  &  Western  at 
Shenandoah,  Va..  and  Mr.  Walter  Bud- 
well  succeeds  Mr.  Nunan  as  foreman  of 
the  same  road  at  East  Radford.  Va. 

Mr.  J.  F.  Enright,  superintendent  of 
the  motive  power  and  car  department 
of  the  Denver  &  Rio  Grande,  has  had 
his  jurisdiction  extended  over  the 
\\'estern  Pacific,  with  offices  at  Denver, 
Col. 

Mr.  S.  J.  Knowlton  has  been  appointed 
.Tssistant  supervisor  of  signals  of  the 
Maryland  division  of  the  Pennsylvania. 
He  filled  the  position  of  signal  inspector 
in  the  office  or  the  Chief  Engineer  for 
some  time 

Mr.  L.  E.  Rush,  formerly  foreman  of 
the  car  shops  of  the  Pennsylvania  at 
State  Line.  Pa.,  has  been  transferred 
to  Mifflin,  Pa  .  and  Mr.  P.  R.   Bingman 


has     been    appointed     to    succeed     Mr. 
Rush  at  State  Line. 

Mr.  George  L.  Bennett  has  been  ap- 
pointed foreman  of  the  Erie  car  shop  on 
the  Pennsylvania.  Mr.  Bennett  has  been 
in  the  employ  of  this  company  for  thirty- 
six  years,  and  is  one  of  the  best  cabinet 
makers  in  the  service. 

Mr.  A.  B.  McDonald,  formerly  gen- 
eral car  foreman  of  the  Intercolonial 
Railway  at  Moncton,  X.  B.,  lias  Iiccn 
jiromoted  to  the  position  of  superin- 
tendent of  car  shops  on  the  same  road, 
with  offices  at  Moncton. 

Mr.  Charles  Bowersox,  formerly  gen- 
eral foreman  of  the  Toledo  &  Ohio 
Central,  at  Bucyrus,  Ohio,  has  been 
appointed  master  mechanic  of  the  To- 
ledo &  Ohio  Central  and  Zanesville  & 
Western,  with   offices  at   Bucyrus. 

Mr.  A.  J.  Eichenlaub  has  liccn  ap- 
pointed general  foreman  of  the  Balti- 
more &  Ohio  Southwestern,  with  office 
at  Washington,  Ind.,  and  Mr.  A.  E. 
McMillan  succeeds  Mr.  Eichenlaub  as 
general  foreman  at  Cincinnati,  Ohio. 

Mr.  X.  L.  Smitham  has  been  appoint- 
ed master  mechanic  of  the  Missouri, 
Kansas  &  Texas,  with  office  at  Waco, 
Tex.,  and  Mr.  F.  Rutledge  has  been  ap- 
pointed road  foreman  of  engines  on  the 
same  road,  with  office  at  Greenville, 
Tex. 

Mr.  G.  M.  Stone  has  been  appnintcd 
master  mechanic  of  the  Oklahoma  divi- 
sion of  the  Rock  Island  Lines,  witli  of- 
fice at  Chickasha.  Okla.,  and  Mr.  W.  J. 
O'Neill,  formerly  master  mechanic  at 
Chickasha,  has  been  transferred  to 
Shawnee,    Okla. 

Mr.  H.  S.  Mored,  formerly  master 
mechanic  of  the  Burlington,  at  Ottum- 
wa,  la.,  has  been  appointed  master 
mechanic  on  the  same  road  at  -\urora. 
111.,  and  Mr.  D.  R.  Sweeney,  formerly 
road  foreman  of  engines,  succee<ls  Mr. 
Mored  at  Ottumwa. 

Mr.  Jacob  Schilling  has  been  appointed 
general  foreman  of  the  Wabash  at  Moul- 
ton.  la.,  in  place  of  Mr.  J.  Freeman,  who 
has  been  transferred  to  Moberly.  Mo., 
as  roundhouse  foreman,  and  Mr.  S.  .M- 
tenbaugh  has  been  appointed  erecting 
foreman   at   Moberly. 

Mr.  H.  B.  Hayes,  former]}-  master 
mechanic  of  the  Alabama  Great  South- 
ern, at  Birmingham,  Ala.,  has  been  ap- 
pointed master  mechanic  of  the  Cin- 
cinnati. X'ew  Orleans  &  Texas  Pacific 
at  Somerset,  Ky.,  in  place  of  Mr.  Jo- 
seph  Quigley,  resigned. 

Mr.  F.  Hodnap  has  been  appointed 
road   foreman   of  engines  of  the   Balti- 


more &  Ohio  at  Flora,  111.  Mr.  W.  F. 
Ross  has  been  appointed  to  a  similar 
position  on  the  Wheeling  division  of 
the  same  road,  and  Mr.  John  C.  Bas- 
ford  to  a  similar  position  on  the  Phil- 
adelphia division. 

Mr.  E.  M.  Svveetman,  formerly  mas- 
ter mechanic  of  the  Southern  at  Birm- 
ingham, Ala.,  has  been  transferred  to  a 
similar  position  on  the  same  road  at 
Princeton,  Ind.,  and  Mr.  F.  Johnson, 
formerly  master  mechanic  at  Sheffield, 
Ala.,  has  been  transferred  to  succeed 
Mr.    Sweetman    at    Birmingham. 

Mr.  Byron  Eldridge  has  resigned  as 
general  foreman  of  the  Santa  Fe  at  Ar- 
kansas City,  to  become  assistant  me- 
chanical engineer,  with  office  at  To- 
peka,  Kan.  Mr.  Harry  Whitman  has 
been  appointed  division  foreman  of  the 
same  road  at  Gallup,  N.  M.,  and  Mr. 
David  Richards  has  been  appointed 
roundhouse  foreman  at  Gallup,  suc- 
ceeding  Mr.    Whitman. 

Mr.  Robert  Quayle  has  been  appoint- 
ed general  superintendent  of  the  motive 
power  and  car  department  of  the  Chi- 
cago &  Northwestern.  Mr.  Quayle  has 
been  over  forty  years  in  the  employ  of  the 
company  and  has  filled  all  the  positions 
from  apprentice  machinist  to  the  high- 
est in  the  mechanical  department.  His 
offices  are  in  Chicago,  111. 

Mr.  F.  S.  Rodger  has  been  appointed 
assistant  superintendent  of  motive 
power  of  the  Chicago.  Milwaukee  &  St. 
Paul,  with  office  at  St.  Paul,  Minn.  Mr. 
Rodger  was  formerlj'  assistant  master 
mechanic  on  the  same  road  at  Green 
P.ay,  Wis.,  and  Mr.  H.  Hart,  formerly 
road  foreman  of  engines  at  Milwaukee. 
Wis.,  succeeds  Mr.  Rodger  at  Green 
Bay. 

Mr.  J.  W.  Gibbs,  formerly  master 
mechanic  of  the  Virginia  &  South- 
western, at  Bristol,  Tenn.,  has  been  ap- 
pointed master  meciianic  of  the  South- 
ern at  Sheffield.  .Ma.,  and  Mr.  E.  L. 
.\kans,  formerly  general  foreman  of 
the  Southern  at  Asheville,  X.  C,  suc- 
ceeds Mr.  Gibbs  as  master  mechanic 
of  the  Virginia  &  Southwestern  at 
Bristol. 

Mr.  B.  B.  Milner,  formerly  assistant 
master  mechanic  of  the  Philadelphia, 
Baltimore  &  Washington,  with  offices 
at  Wilmington.  Del.,  has  been  appoint- 
ed special  engineer  with  the  York  Cen- 
tral Lines,  with  headquarters  at  Grand 
Central  Tcrininal.  Xew  York  City,  and 
Mr.  E.  W.  Smith  has  been  appointed 
master  mechanic  at  Wilmington,  suc- 
ceeding Mr.  Milner. 
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Mr.  F.  E.  Patten,  formerly  master 
mechanic  of  the  Southern  Railway  in 
Mississippi,  has  been  promoted  to  the 
position  of  superintendent,  with  otlSces 
at  Columbus,  Jliss.,  and  Mr.  G.  N. 
Howson,  formerly  master  mechanic  of 
the  Southern  at  Princeton,  Ind.,  has 
been  promoted  to  the  position  of  su- 
perintendent of  the  St.  Louis  and 
Louisville  division,  with  offices  at 
Louisville,   Ky. 

Mr.  H.  F.  Bentley,  formerly  assistant 
superintendent  of  motive  power  of  the 
Chicago  &  Nortli  Western,  lias  been 
appointed  superintendent  of  motive 
power,  with  ofifice  at  Chicago,  111.  Mr. 
Bentley  served  his  apprenticeship  as  a 
machinist  with  the  London  &  North- 
western Railway  of  England.  Twent}'- 
five  years  ago  he  entered  the  service  of 
the  Chicago  &  North  Western  as  a 
machinist,  and  was  rapidly  promoted, 
holding  many  positions  with  the  same 
company.     His   offices  are  at   Chicago. 

Mr.  J.  P.  Mc.\nany  has  been  appoint- 
ed master  mechanic  of  the  Saskatche- 
wan division  of  the  Canadian  Pacific, 
with  office  at  Moose  Jaw.,  Sask.  Other 
appointments  announced  on  the  same 
road  are:  Mr.  F.  G.  Whiteley,  master 
mechanic  of  the  Alberta  division  at 
Calgary,  Alta.;  Mr.  G.  Glassford,  pro- 
moted from  road  foreman  to  district 
master  mechanic,  also  at  Calgary,  Al- 
ta.; Mr.  G.  Mock,  master  mechanic  of 
the  British  Columbia  division  at  Revel- 
stoke,  B.  C,  and  Mr.  W.  H.  Evans, 
master  mechanic  of  the  British  Colum- 
bia  division,  at  Vancouver,   B.   C. 

Mr.  H.  Ilonakcr.  formerly-  master 
mechanic  of  the  St.  Louis  &  San  Fran- 
cisco at  Fort  Scott,  Kan.,  has  been 
transferred  to  a  similar  position  on  the 
same  road  at  Biriningliam,  Ala.,  and 
Mr.  F.  .A.  Mc.Xrthur.  master  mechanic 
on  tlie  same  road,  has  been  transferred 
from  Springfield,  Mn..  to  Enid.  Okla.; 
and  Mr.  A.  S.  AI)bott  succeeds  Mr. 
Mc.^rthur  as  master  mechanic  at 
Springfield.  Mr.  John  Foster  has  also 
been  appointed  master  moolianic  on 
the  same  road  at  Kansas  C'ity,  Mo., 
and  Mr.  G.  R.  Wilcox  succeeds  Mr. 
E.  E.  Skipton  as  roundhouse  foreman 
at   Birmingham,  Ala. 


younger   jNIr.   Woods   was   the   head,   will 
be  continued  as  formerlv. 


Obituary. 

F.nwiN  s.  woons 
Much  regret  is  expressed  at  I  lie  death 
of  Mr.  Edwin  S.  Woods  at  the  com- 
paratively early  age  of  42.  Mr  Woods 
was  president  of  the  railway  supply 
firm  of  Edwin  S,  Woods  &■  ('<:.  Chi- 
cago, which  he  organized  in  l'>0,\  He 
was  the  son  of  Major  Jolin  L.  Woods, 
of  the  Buckeye  Steel  Castings  Com- 
pany. Much  sympathy  has  been  ex- 
pressed to  Major  W'lods  in  his  sad  1>e- 
reavemcnt.  We  rmdcrstand  thai  llie 
business     of     the     firm     of     wliicli     llic 


EDWIX   S.   WOODS. 


Autobiography  and   Obituary  of  Jacob 
Johann. 

Jacob  Johann,  born  November  15, 
1830,  in  Rhtinzabren,  Rheinphalz,  Ba- 
varia, Germany.  Parents,  George 
Mathew  Johann  and  IMary  Ann  Weigle, 
emigrated  to  America  in  1839,  located 
in  Philadelphia.  Pa.,  the  same  year, 
where   I  was  raised  and  schooled. 

May,  1847,  entered  as  apprentice  the 
Norris  Locomotive  Works,  served  four 
\'ears  and  six  months,  when  I  was  re- 
leased from  my  indentures  on  Novem- 
ber 1,  1851.  .\t  this  time  received  an 
engagement  to  go  to  Nashville.  Tenn., 
as  foreman  of  a  locomotive  works, 
starting  to  buihj  locomotives  for  the 
Nashville  and  Chattanooga  Railroad, 
then  under  construction.  Resigned 
this  position  August,  1S52.  Returned 
to  :ny  home,  Philadelphia.  November 
of  this  year  I  engaged  to  go  to  St. 
Louis,  Mo.,  as  firrcman  of  the  Palm 
and  Roberts.. 11  Locomotive  Works, 
then  starting  ti>  build  locomotives  for 
the  railroads  ilun  cmistnicting  in 
Missouri  and    Illinois. 

October,  l.S.i,?,  I  returned  to  Phila- 
delphia to  visit  my  parents  anil  to 
marry.  Noveiiilier  14.  1853,  I  was 
united  in  m.irriage  to  F.lizabeth  Many- 
penny.  November  15.  1853,  we  de- 
parted for  St.  Louis,  Mo.,  our  future 
home. 

In  1855  1  resigned  my  position  with 
Palm  and  Roliertson,  purchased  an  in- 
terest in  a  machine  and  foundry  busi- 
ness wdiich.  as  superintendent.  I  con- 
ducted until  1859,  when  the  partnership 
was  dissolved  and  1  retired  to  take 
service  witli  the  Missouri  Pacilic  Rail- 
road as  assistant  to  the  master  me- 
chanic.  Mr,    Cliarles   Williams.     March, 


1865,  I  succeeded  Mr.  Williams  as 
master  mechanic,  served  in  the  capacity 
until  1872,  wdien  I  resigned  to  accept 
the  general  master  mechanicship  of 
the  Chicago  and  Canada  Southern  Rail- 
way, then  under  construction.  Re- 
signed this  position  April,  1874,  to 
accept  a  like  position  with  the  Toledo, 
Wabash  &  Western  Railroad,  with 
office  in  Springfield,  111.  Assumed  this 
charge  June  1,  1874.  In  1879  the 
Toledo,  Wabash  &  Western  and  the 
St.  Louis,  Kansas  City  &  Northern 
Railroads  consolidated  as  the  Wabash, 
St.  Louis  &  Pacific  Ry.  I  was  ap- 
pointed as  general  master  mechanic  for 
the  system.  In  1884  the  road  w-as  re- 
organized as  the  Wabash  Ry.,  and  I 
was  reappointed  superintendent  of 
motive  power  and  machinery.  June, 
1885,  I  resigned  and  severed  my  con- 
nection with  this  road. 

November,  1885,  I  accepted  the  posi- 
tion of  general  master  mechanic  of  the 
Chicago  &  Atlantic  Railroad.  This 
position  I  resigned  Noveinber,  1887,  to 
accept  the  position  of  superintendent 
of  motive  power  and  machinery  for  the 
Texas  &  Pacific  Railroad.  :\lay  1,  1889, 
I  resigned  and  severed  my  connection 
with  this  road  to  accept  the  general 
western  agency  for  the  Safety  Car 
Heating  and  Lighting  Company  of  New 
York,  with  office  in  Chicago,  a  new 
enterprise  to  introduce  steam  heating 
and  gas  lighting  (the  Pintsch  system) 
for  passenger  car  service. 

November,  1892,  I  resigned  this  posi- 
tion to  accept  service  with  the  Chicago 
&  Alton  Railroad  as  superintendent  of 
motive  power  and  machinery,  remain- 
ing in  this  position  up  to  February, 
1897.  Having  been  in  active  railroad 
service  fifty  years,  I  retired  to  private 
life  and  to  look  after  my  personal  in- 
terests, making  my  home  since  August, 
1874.  in  Springfield,   III. 

J.XCilB  JoH.ANN, 

January,  1903. 


In  connection  with  the  above  auto- 
biography Mr.  II.  A.  Johann  wrote  to 
Dr.  Angus  Sinclair: 

"I  enclose  yoii  a  record  of  my 
father's  life,  which  he  prepared  some 
years  ago.  and  left  with  me  with  in- 
structions to  send  to  you  after  his  death. 

"He  died  November  3,  1913,  at  his 
home  in  Springfield,  111.  His  wife  died 
March  6,  1900.  and  they  are  buried  to- 
gether in  Bellcfontaine  Cemetery,  St. 
Louis.  He  is  survived  by  four 
children." 

Mr.  Johann  was  the  only  surviving 
charter  member  of  the  American  Rail- 
way Master  Mechanics'  Association. 
He  was  a  very  active  member  for  many 
years  and  was  acting  president  for  one 
vear. 


December,  lf)13. 
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Friction 

Costs  Railroads 
More  Than  Ac- 
cidents, Every 
Year. 

Insufficient  lubrication 
wears  out  more  equip- 
ment than  accidents  de- 
stroy— causes  bigger 
losses  due  to  delays,  in- 
terrupted service  and 
upset  schedules. 

DIXON'S 

Graphite 
Railroad 
Lubricants 

will  put  a  durable,  fric- 
tion-reducing coating 
of  oily  flake  graphite 
on  every  bearing  sur- 
face, that  makes  cool, 
easy  -  running  bearings 
— cuts  dc>wn  wear  to 
the  limit — keeps  rolling 
stock  out  of  the  repair 
shop  —  helps  maintain 
ilie  schedule.  Send  for 
"Graphite  Products  For 
The  Railroad,"  No.  69. 

Made   in  JERSEY  CITY,  N.  J. 
by  the 

JOSEPH  DIXON 
CRUCIBLE  CO. 


RAILROAD   NOTES. 

I  he  Northern   Pacitic  is  iii  the  market 
■  r  250  ore  cars. 

riie  Cliesapcakc  &  Ohio  is  in  the  mar- 
.  1   for  2,000  coal  cars. 


hngton  &  Quincy  is  planning  the  erection 
of  new  shops  at  Anrora,  111.,  to  cost  $400,- 
000. 


riic    Norfolk    &    Western    i.s    to    build 
I J  HIO  cars  in  its  own  shops. 


The  Great  Northern,  it  is  s:ii(l,  is  in  the 
market  fur  40  locomotives. 


The  Peabotly  Coal  Co.  has  ordered  350 
hopper  cars  from  the  Haskell  &  Parker 
Co. 


Tlic  Chicago  &  Western  Indiana  has 
ordered  4  locomotives  from  the  Lima  Lo- 
comotive Co. 


The  Chicago,  Burlington  &  Quincy  has 
ordered  500  cars  from  the  Haskell  &  Par- 
ker Co. 


The  Wheeling  &  Lake  Eric  has  issued 
an  inciuiry  for  1,000  hopper  cars  and  500 
gondolas. 


The  Riil'falo.  Rochester  &  Pittsburgh  is 
the  market  for  40  to  50  locomotives 
the  Pacific  type. 


The  Atchison,  Topeka  &  Santa  Fc  has 
•  rdered  140  passenger  train  cars  from  the 
Pullman  Company. 


The  Pacific  Great  Eastern,  Vancouver. 
l;  C,  is  said  to  be  in  the  market  for  a 
I'unibcr    of    locomotives. 


The  Pennsylvania  Southern  has  ordered 
a  consolidation  locomotive  from  the  Raid- 
win  Locomotive  Works. 

The  Central  of  New  Jersey  has  placed 
an  order  for  five  locomotives  with  the 
P.,ild\vin  Locomotive  Works. 

The  Oregon  Short  Line  has  ordered 
steel  for  a  number  of  100-ft.  turntables 
from  the  .American  Bridge  Co. 


The  New  England  Gas  it  Coke  Co.. 
Boston,  Mass.,  is  said  to  be  making  in- 
quiries for  about  200  coal  cars. 


The  Louisville  &  Nashville,  it  is  said, 
will  build  4  Pacific  locomotives  and  16 
Mikados   at   the  company's  shops. 


The  Mobile  &  Ohio  has  ordered  7  Mi- 
kado locomotives  and  7  Consolidation  lo- 
comotives from  the  Baldwin  Locomotive 
Works. 


The  Chicago.  Burlington  &  Quincy  will 
install  block  signals  between  Denver  and 
\kron,  Colo.,  at  a  cost  of  about  $200,000. 

The  Mobile  &  Ohio  has  ordered  7 
Mikado  locomotives  and  7  consolidation 
I   comotives  from  the  Baldwin  Locomotive 

Works. 

It   is   reported  that   the   Chicago,   Bur- 


Thc  Atchison,  Topeka  &  Santa  Fe  will 
soon  be  in  the  market  for  50  locomotives 
of  various  types  which  have  not  yet  been 
determined. 


The  Lehigh  Valley  has  ordered  75 
coaches  from  the  Pullman  Company  and 
25  baggage  cars  from  the  Standard  Steel 
Car  Company. 


The  Pere  Marquette  has  awarded  1,200 
freight  cars  to  the  American  Car  &  Foun- 
dry Co.  and  has  placed  1.200  cars  with 
other  interests. 


The  Oconto  Co.,  Oconto,  Wis.,  it  is 
said,  has  ordered  a  si.\-coupled  double- 
ender  locomotive  from  the  Baldwin  Loco- 
motive Works. 


The  New  York,  Chicago  &  St.  Louis  is 
expected  to  place  orders  soon  for  equip- 
ment for  its  new  shops  now  building  at 
South  Chicago,  111. 

The  Wabash  has  ordered  500  gondola 
car  bodies  from  the  American  Car  & 
Foundry  Co.,  and  is  now  in  the  market 
for  1,000  bo.x  cars. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  is  reported  to  have  ordered  500 
box  cars  and  500  coal  cars  from  the 
.\mcrican  Car  &  Foundry  C^. 

It  has  been  announced  by  the  Chicago, 
Rock  Island  &  Pacific  that  work  will  be 
started  in  the  spring  of  1''14  on  the  new 
shops  and  yards  at  East  Des  Moines,  la. 

The  Lehigh  &  New  England  R.  R.  and 
the  Lehigh  Coal  &  Navigation  Co.  are 
reported  in  the  market  lor  5  consolidation 
locomotives  and  3  switching  locomotives. 


The  Lehigh  &  New  England  has  or- 
dered 6  consolidation  locomotives,  3 
switching  locomotives,  and  one  other  lo- 
comotive from  the  Baldwin  Locomotive 
Works. 

The  Chicago  &  Nortbwcstern,  which 
purchased  30  locomotives  last  month  from 
the  .American  Locomotive  Co.,  has  or- 
dered about  the  .same  number  from  the 
Baldwin  works. 

The  Lehigh  S:  New  Ijigland  Railroad 
and  the  Lehigh  Coal  &  Navigation  Co.  are 
said  to  be  in  the  market  for  5  consolida- 
tion locomotives  and  3  switching  locomo- 
tives. 
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Approximately  $2,000,OaO  will  be  spent 
for  the  remodeling  of  the  Denver  union 
station,  and  it  will  practically  create  a  new 
station.  The  work  is  being  done  by  the 
L'nion  Depot  Terminal  Co. 


The  Louisville  &  Nashville  is  planning 
to  build  1,125  freight  cars  in  the  com- 
pany's shops  early  in  1914.  The  order 
will  include  600  box  cars.  200  ventilated 
box  cars.  100  refrigerator  cars,  200  flat 
cars,  and  25  caboose  cars. 


The  Chicago,  St.  Paul.  Minneapolis  & 
Omaha  has  ordered  1  combination  coach 
and  smoking  car,  11  coaches,  and  2  cafe 
cars  from  the  Pullman  companj-,  and  S 
smoking  cars  and  6  baggage  cars  from  the 
American  Car  &  Foundrv  Co. 


The  Chicago  &  North  Western  has  or- 
dered 9  dining  cars,  36  coaches,  4  vesti- 
bule parlor  cars,  5  observation  cars,  and  6 
chair  cars  from  tlie  Pullman  Company, 
and  27  smoking  cars,  30  baggage  bars, 
and  8  mail  cars  from  the  American  Car  &• 
Foundry  Co. 

The  California  railroad  commission  has 
ordered  the  Pacilic  Electric  to  submit  dia- 
grams and  plans  of  an  automatic  block 
and  staff  signal  system  for  the  entire  Pa- 
cilic Electric  system  outside  of  Los  Ange- 
les, Cal.  These  must  he  submitted  to  the 
commission  bv  Tanuarv   1,   1914. 


Discovery  of  Vanadium. 

In  the  course  of  a  paper  read  by  ^Ir. 
George  L.  .Morris  at  the  New  York  Rail- 
road Club  on  X'anadium  Steel  in  Locomo- 
tive Construction,  the  following  intcrest- 
mg  historical   notes   were  yiven: 

The  metallic  cliemical  element  vana- 
dium was  lirst  discovered  over  100  years 
ago  in  some  of  tlic  lead  ores  in  Mexico. 
The  discovery  was  discredited  at  the 
time.  Nearly  thirty  years  later  it  was 
re-di>covered  by  a  .Swedish  chemist,  Sif- 
strom.  ill  some  remarkably  soft  and  duc- 
tile iron  made  fr.im  Swedish  iron  ore. 
i.'e  gave  it  its  name  vanadium  in  honor 
of  ilie  principal  goddess  of  Swedish  mytli- 
oh  '4y.  Yanadis.  the  earili  motln-r.  It 
was  soon  found  to  be  wiiltl>-  distributed, 
being  present  in  m.cny  r.x-ks  and  min- 
eral?. !-ut  alw.iys  in  sucli  >mall  amounts 
t.'i.it  ;■  was  classed  as  ..n<;  of  the  rarest 
'•1  t;..;  elemcins.  It  had  no  indnstri.il 
application  until  al^jul  1S70.  when  it  be- 
gan t',  be  used  in  the  maiuifaclurc  of 
aniline-  Mack  and  indelible  ink.  Tliesc 
were  its  principal  uses  until  abniit  19(X), 
the  main  source  of  supply  being  some 
of  tile  Spanish  lead  mines. 

.Nothing  was  done  towards  using  vana- 
ditiiu  in  steel  imtil  1K96,  when  a  f.w  test 
armor  plates  wen-  made  in  France.  The 
tests  on  these  j.lates  showed  very  sn- 
peri'.r  results,  but  there  was  no  adequate 
supply  of  vanadium   in   sight  to  make  its 


use    in    steel    manufacture    commercially 
possible. 

Practically  nothing  more  was  done 
towards  using  vanadium  in  steel  until 
1900,  when  Prof.  Arnold,  of  Sheffield, 
one  of  tlie  leading  English  metallurgists, 
made  some  investigations  of  the  effect  of 
vanadium  on  steel,  for  a  concern  which 
had  started  to  make  vanadium  alloys. 
Tlie  tests  were  made  with  simple  carbon 
tool  steels,  and  the  addition  of  vanadium 
was  found  to  raise  the  elastic  limit  50  to 
100  per  cent,  without  materially  affecting 
the  ductility  of  iIr-  steel.  Drills  made 
from  some  of  this  steel  containing  only 
3/10  per  cent,  of  vanadium  proved  to  be 
75  per  cent,  better  than  3  per  cent,  tung- 
sten  tool   steel. 

Prof.  Arnold's  report  states:  "The  re- 
sults of  this  preliminary  investigation 
have  profoundly  impressed  upon  my  mind 
the  future  before  vanadium  as  a  steel- 
making  element." 

F'urther  tests  and  investigations  were 
made  by  Prof.  Arnold  with  small  per- 
centages of  vanadium  in  conjunction  with 
other  alloys,  tungsten,  nickel  and  chrom- 
ium. In  each  case  an  increase  in  elastic 
limit  was  obtained,  generally  with  an  in- 
crease also  in  ductility.  The  chrome  steel 
with  vanadium  especially  showed  remark'- 
able  dynamic  strength   and  toughness. 

According  to  Prof.  Arnold,  vanadium 
is  undoubtedly  the  element  which,  to- 
gether with  carbon,  acts  with  the  great- 
est intensity  in  the  way  of  improving 
alloys  of  iron,  that  is  to  say,  in  small 
percentages.  It  is  undoubtedly  the  most 
powerful  metal  yet  discovered  for  alloy- 
ing with  steels.  It  forms  a  double  car- 
bide of  iron  and  -lanadium  and  seems 
to  have  not  (Jiily  a  chemical  but  a  phys- 
ical influence  in  |)roinoting  the  even  dis- 
tribution of  the  carbon,  and  retarding 
segregation.  In  this  manner  it  renders 
steel  particularly  susceptible  to  improve- 
ments due  to  heat-treatment,  and  in  addi- 
tion is  a  powerful  factor  in  the  produc- 
tion of  steels  that  are  very  resistant  to 
wear  aiul  fatigue.  This  opinion  of  Prof. 
.Xriiiild's  li.-is  lieeii  .amply  confirmed  dur- 
ing the  ten  years  since  it  was  rendered. 

Meanwhile  other  investigators  were 
busy  and  by  1905  about  800  tons  of  vana- 
dium steels  a  \ear  were  being  produced, 
principaly  liii;li  speed  tool  steels  and 
chrome-vanadium  steel  for  .nitomoliilv 
parts. 

In  this  year  an  immense  deposit  of  a 
vanadium  ore  of  a  richness  and  character 
hitherto  utiknowii.  was  discovered  in 
Peru,  and  from  .a  semi-rare  metal,  vana- 
dium became  av.dlable  as  a  steel  making 
metal   in  unlimiteil  quantities. 

While  the  princijial  application  of 
vanadium  cast  steel  has  been  for  locomo- 
tive frames,  it  is  being  used  to  advantage 
for  other  castings,  as  in  addition  to  its 
high  elastic  limit  and  dynamic  strength, 
it  has  a  much  higher  wear-resisting  qual- 
ity than  ordinarv  cast  steel. 
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ELECTRIC, 
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HOT  WATER 
HEATING 
APPARATUS 

FOR  RAILWAY  CARS 

VENTILATORS 

FOR    PASSENGER 

AND  REFRIGER- 

ATOR     CARS 

ACETYLENF,  SYSTEM 
OF    CAR     LIGHTING 


Send  for  circular  of  our  combina- 
tion PRESSURE  AND  VAPOR 
SYSTEM  OI"  CAR  HEATING, 
which  system  automatically  main- 
tains about  the  same  temperature  in 
the  car  regardless  of  the  outside 
weather  conditions. 

Main     Office,      Whitehall      Building 
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BooKs,  Bulletins,  Catalogues,  Etc. 


NOW  IS  THE  TIME  to  install  a 

Rue  Boiler  Washer 
and  Tester, 

For  you  will  need  it  when  cold 
weather  comes.  It  will  wash  out, 
test  and  fill  your  boiler,  all  with 
hot  water,  and  have  it  ready  for 
use  in  one  hour. 

TITTNK    IT   OVKR 

CatnloK  1,11  B.iiliT  Wiislu-is   .\  :,. 
<;it:ll.ii:  nn   Injectors  H-.".. 

Rue  Manufacturing  Co., 

228  CHERRY  STREET 
PhiladelpHia,  Pa. 

Mniiiir:i.-tiiicrs    ..r    Iiij.i-tn.-s.    Ej.-.-tnrs. 


Long  Distance  Telephone  15th  Season 

STOP  AT  THE 

HOTEL  PONCE  DE  LEON 

AND  ANNEX 

WHEN  AT 

ATLANTIC  CITY 

Virginia  Avenue  and  the  Beach 

Tlie  Hotel  Ponce  De  Leon  is  newly 
furnished  throughout  with  rare  taste,  and 
possesses  all  modern  requisites  for  con- 
venience and  comfort  of  guests. 

Hot  and  cold  sea   water  baths. 

European  and  American  Plan. 

A  BOOKLET  will  be  gladly  furnished 
on    application. 

Rates,  runninc  from  $12.50  to  $.10.00 
per  week,  according  to  location  of  the 
rooms. 

Official  Hotel  .-\merican  Motor  League 
and   the 

International    Automobile    League. 

(;.\r.\(;k  ("apacitv,  3no  machines. 
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Proceedings  of  the   International   Rail- 
way  General   Foremen's  Association. 

The  report  of  the  proceedings  of  the 
ninth  annual  convention  of  the  above  as- 
.sijciation,  held  in  Chicago,  111.,  in  July  of 
the  present  year  has  just  lieen  issued 
in  a  handsome  volume  of  175  pages, 
bound  in  tlcxible  leather.  The  work  has 
bt-cn  carefully  compiled  and  published  by 
-Mr.  William  Hall,  the  secretary  of  the 
association,  and  is  in  every  way  the  best 
publication  that  has  yet  appeared  under 
the  auspices  of  th.e  association.  In  the 
August  issue  of  R.MLVVAY  axd  Loco.mo- 
TivE  Engineering  we  took  the  opportunity 
to  present  condensed  reports  of  the  vari- 
ous papers  presented  before  the  associa- 
tion. The  papers,  now  presented  in  full, 
arc  all  of  real  value  and  greatly  enhanced 
l)y  the  interesting  discussions  that  their 
presentation  called  forth,  wliile  the 
numerous  illustrations  add  particular 
value  to  the  publication.  That  the  asso- 
ciation is  growing  in  importance  year  by 
year  is  well  known  among  railroad  men, 
and  that  it  has  taken  its  place  among 
the  leading  associations  of  its  kind  is  be- 
yond controversy. 

It  would  be  invidious  at  this  time  to 
make  distinctions  as  between  the  merits 
and  importance  of  the  various  papers  dis- 
cussed, but  the  paper  presented  by  Mr. 
P.  C.  Linck,  general  foreman  of  the 
Chicago  &  Eastern  Illinois  Railroad, 
may  be  fairly  looked  upon  as  the  most 
advanced  presentation  of  practical  expcri- 
ciK'es  in  the  application  and  service  of 
superheating  to  locomotive  service.  The 
discussion  which  the  presentation  of  the 
paper  drew  forth  is  also  of  great  value, 
coming  as  it  did  from  men  who  arc 
day  by  day  in  active  contact  with  the 
details  of  the  superheater.  Portraits  of 
the  officers  also  illustrate  the  volume. 


Proceedings  of  the  Traveling  Engi- 
neers' Association. 
The  proceedings  of  the  twenty-first 
annual  convention  of  the  Traveling 
Engineers'  Association,  held  at  Chi- 
cago, 111.,  August  12-15  of  the  present 
year,  have  just  been  published  in  a 
handsome  volume  of  375  pages,  bound 
in  flexible  leather.  The  book  is  edited 
by  Mr.  W.  O.  Thompson,  secretary  of 
the  association,  and  it  embraces  the 
various  papers  read  before  the  asso- 
ciation with  a  full  report  of  the  discus- 
sions. The  subjects  included  are:  "Uni- 
form Instruction  to  Enginemen  on  the 
Handling  of  Superheat  Locomotives." 
"Credit  Due  Operating  Department  for 
Power  Utilization  and  Train  Move- 
ment That  Reduces  the  Consuiuption 
of  Fuel  Per  Ton  Mile,"  "The  Care  of 
the  Locomotive  Brake  Equipment  on 
Line  of  Road  and  at  Terminals;  .-Mso 
Methods  of  Locating  and  Reporting  De- 


fects," "Advantages  Obtained  With  the 
Brick  Arch  in  Locomotive  Service," 
"What  Can  We  Do  to  Eliminate  the 
Black  Smoke  Evil  on  Locomotives?" 
"Scientific  Train  Loading — Tonnage 
Rating;  the  Best  .Method  to  Obtain 
Maximum  Tonnage  Haul  for  the  En- 
gine Over  the  Entire  Division,  Taking 
Into  Consideration  the  Grades  at  Dif- 
ferent  Points   on   the   Division." 

The  titles  of  the  various  papers  give 
an  idea  of  the  importance  of  the  con- 
vention. The  subjects  are  treated  ably 
and  eloquently,  and  the  discussions  are 
full  of  interest. 


Proceedings    of    the    Western    Railway 
Club. 

The  official  proceedings  of  the  West- 
ern Railway  Club  for  the  club  year 
1912-1913,  are  just  issued  from  the 
press  of  the  W',  F,  Hall  Printing  Com- 
pany, Chicago,  111.,  and  form  a  bulky 
volume  of  434  pages.  The  club  year 
begins  in  September  so  that  the  volume 
contains  a  report  of  the  transactions 
of  the  club  from  September,  1912,  to 
August,  1913.  The  subjects  are  in- 
variably among  the  most  important  in 
railroad  work.  The  attendance  is  al- 
ways large,  and  the  discussions  brought 
out  reflect  the  opinions  of  railway  men 
who  are  not  only  of  wide  experience 
in  their  calling,  but  arc  also  capable  of 
giving  expression  to  their  thoughts  in 
clear  and  expressive  terms,  and  the 
publication  in  collected  form  of  the 
papers  and  discussion  present  in  con- 
crete form  the  best  proof  of  the  utility 
and  service  of  such  associations.  The 
illustrations  in  the  work,  which  are 
numerous,  add  much  to  the  value  of  the 
publication. 


Beginning   Electricity. 

Harper's  Beginning  Electricity,  by 
Don  Cameron  Shafer.  is  issued  in  a 
new  edition  of  275  pages  with  numer- 
ous illustrations,  and  sold  at  $1.  F"r 
a  beginner  it  is  the  nook  he  needs.  It 
explains  electricity  very  simply  in  con- 
nection with  experiments  which  any 
boy  can  do.  and  devices  which  are  eas- 
ily made.  It  will  be  admitted  that  the 
best  way  to  learn  about  electricity  is 
to  do  something  with  it  in  addition  tn 
reading  about  it.  .-V  new  world  is 
opened  no  to  the  beginner.  Electricity 
is  one  of  the  most  absorbing  of  all 
studies.  It  stimulates  imagination,  ex- 
ercises all  the  faculties  and  develops 
the  mind.  It  should  be  added  that  while 
this  book  is  primarily  intended  for  be- 
ginners there  are  many  who  think 
themselves  advanced  that  could  profit 
by  a  perusal  of  its  pages.  Harper  & 
Brothers,  publishers.  New  York, 
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Wireless  Book. 

Harper's  Wireless  Book,  liow  to  use 
wireless  electricity  in  telcgrapliing,  tel- 
ephoning and  the  transmission  of  pow- 
er, by  A.  Hyatt  Verrill,  185  pages, 
boniid  in  ornamental  cloth  and  pro- 
fusely illustrated,  unravels  in  an  en- 
gaging.  way  the  mystery  of  wireless 
messages.  And  strange  as  it  may  seem, 
the  mysteries  are  elementally  simple 
when  once  explained  by  a  writer  like 
Mr.  Verrill,  and  yet  wireless  may  truly 
be  said  to  be  in  its  infancy,  and  there 
is  a  measureless  tield  for  experiment 
and  invention  in  wireless  transmission. 
In  the  unexplored  realm  f  wireless 
telephony  there  are  undiscovered  re- 
gions, and  these  arc  hinted  at  in  tlie 
book,  and  the  reader,  especially  tlie 
young  reader  with  the  lamp  of  hope 
kindled  in  his  mind,  may  have  his  eyes 
opened  to  the  possibilities  of  wireless 
telephony.  It  is  pleasing  to  note  that 
the  book  is  written  in  a  plain  common- 
sense  way.  The  unintelligible  jargon 
of  what  some  call  tlie  higher  mathe- 
matics is  avoided.  The  book  is  pub- 
lislied  and  sold  by  Harper  Brothers, 
New    York,    at   $1. 


Foundry  Machinery. 

Foundry  Machinery,  an  elegant  vol- 
ume of  140  pages,  by  R.  Freiber,  trans- 
lated and  revised  from  the  German  by 
Charles  Salter,  and  containing  fifty-one 
illustrations,  has  been  issued  by  Scott, 
Greenwood  &  Son,  London,  England, 
and  is  on  sale  l)y  D.  Van  Nostrand 
Company.  New  ^'ork.  The  work  is 
very  comprehensive  in  its  scope  and 
describes  and  illustrates  all  the  ma- 
chines and  mechanical  appliances  em- 
ployed in  the  foundry  to  suppIenKiit 
or  replace  hand  labor.  There  arc  als.i 
described  a  number  of  machines  and 
appliances,  whicli.  though  not  exclu- 
sively used  in  foundry  work.  have, 
nevertheless,  been  more  or  less  spe- 
cially modified  for  ill  is  puri)Ose.  They 
include  more  particularly  lioisting  and 
conveying  appliances.  The  reader  read- 
ily learns  from  tliis  valuable  book  that 
tlie  foundry  industry  has  made  great 
strides  under  the  pressure  of  competi- 
tion, until  now  many  firms  are  engaged 
in  maimfacturing  highly  developed  and 
technically  perfect  machines  for  foun- 
dry use.    The  price  of  tlie  book  is  $1.2,S. 

A  Pennsylvania  Placard. 

"Why  Railroads  .\sk  Five  Per  Cent. 
Increase  in  Freight  Rates,"  is  llie  head- 
ing of  a  large-sized  placard  posted  con- 
spicuously along  the  Pennsylvania  l^ail- 
road.  Like  "Ruyal  I'aking  Pouder"  on 
the  stairs  of  the  Elevated  railroad,  ymi 
cannot  get  your  eyes  away  from  it. 
We  presume  the  purpose  is  to  keep  the 
patriins  nf  the  road  informed  a^  to 
facl>  and   i>r..1)lems   of   importance.      It 


is  a  slow  method,  however,  of  reaching 
the  Federal  Commission  through  the 
travelling  public.  The  attack  should 
be  more  direct.  The  public  travellers 
have  troubles  enough  of  their  own 
without  listening  to  the  call  of  the  rail- 
road stockholder.  Tlie  power  to  raise 
rates  is  a  delegated  power  which  never 
was  in  the  hands  of  the  people  and 
never  likely  will  be.  It  is  a  job  for 
experts  only,  and  the  proper  channels 
for  reaching  them  is  open  to  the  rail- 
roads, but  large  bodies  move  slowly, 
but  we  are  much  pleased  at  learning  that 
a  conference  of  Interstate  Commissioners 
and  railroad  officials  is  being  held,  when 
we  are  sure  the  rates  will  be  raised. 


News  Letter. 

The  Baltimore  &  Ohio  Railroad 
Company  has  issued  an  interesting  doc- 
ument in  regard  to  trespassers,  and  has 
outlined  a  policy  in  dealing  with  the 
subject  that  is  well  worthy  of  the  at- 
tention of  railroad  officials.  All  of  the 
workmen  arc  to  become  authorized  to 
accost  trespassers  and  point  out  to 
them  the  danger  of  their  ways.  The 
workman  will  be  tilled  with  statistics 
and  pour  them  into  tlie  ears  of  the 
startled  trespassers.  Then  there  is  a 
police  department  instructed  to  make 
arrests.  The  idea  is  a  good  one,  but 
why  not  arm  all  of  the  employees  with 
the  power  of  making  arrests?  Moral 
suasion  does  not  go  very  far  with  a 
hobo.  Special  laws  should  be  enacted 
in  regard  to  trespassers  on  railways. 
They  should  be  fined  or  confined.  At 
any  rate,  the  Baltimore  &  Ohio  is  tak- 
ing a  step  in  the  right  direction,  and  a 
considerable  reduction  in  the  appalling 
death  list  on  railroads  may  be  expected. 


Read   Our  Advertisements. 

.\  man  seeking  for  new  points  about 
m.icliinery  can  hardl\-  do  better  than  to 
read  the  advertisements  of  mechanical 
papers.  This  class  of  advertising  is  always 
lip  to  date,  fresh  and  complete,  shows 
every  im])roveiiunt  and  presents  every 
argument  showing  the  sii|ieriority  of  this 
or  that  class  of  machines  or  tools.  There 
is  a  fund  of  information  that  can  lie 
gleaned  from  advertisements  that  can  be 
obtained   in   no  other  way. 

To  too  many  readers  the  advertisements 
are  announcements  to  be  glanced  over 
without  care  or  attention.  People  who 
follow  that  practice  lose  many  hints  cal- 
culated to  help  them  in  their  business. 
Try  reading  the  advertisements  and  let 
us  know  about  your  experience. 


.As  a  h(p|iday  gift  book  from  one  rail- 
road man  to  another  there  is  nothing 
that  could  lie  more  highly  appreciated 
than  "The  Development  of  the  Locomo- 
tive F.ngine,"  by  .\ngus  Sinclair,  114  Lib- 
ertv  street.  New  York.     Price  $.s. 


CONGER'S 

AIR  BRAKE  CATECHISM 
AND  INSTRUCTION  BOOK 

i24th  Edition— 270  paget) 

V(.T.v  I„itost  on  ronstnictlon  and  Opera- 
tlou   of   Weslingbouse    ami   N.    Y.    Bralies. 

Contains  Examination  Questions  for  En- 
ginemen    and   Traliiiucn. 

PRICE    ONE    DOLLAR. 

ANGUS  SINCWIR  CO.,  114  liberty  SL.  New  York 


Nichols  Transfer  Tables 
Turntable  Tractors 

GEO.  P.  NICHOLS  &  BRO. 

1090  Old  Colony  Bldg.  CHICAGO 


Mica  headlight  chimneys  are  an 
established  fact.  We  now  have  a 
new  form  of  lantern  globe  to  offer 
that  will  prove  equally  as  economi- 
cal and  efficient.  STORES  MICA 
COMPANY,  Owego,  N.  Y. 

Hydraulic 

Riveters    Fixed  and  Portable 

Punches,  Shears, 
Presses,  Lifts,  Cranes 
and   Accumulators. 

Matthews'  Fire  Hydrants, 

Eddy  Valves 

Valve  Indicator  Posts. 

The  Camden  High-Pressure  Valves. 


Cast  Iron  Pipe 


R.  D.  Wood  &  Company 

Engineers,  Iron 
Pounder.s,  Machinists. 

100  Chestnut  St.,  Philadelphia,  Pa. 


DUNER 
CAR    CLOSETS 

DUNER   CO. 


ASMTOIM 

POP  VALVES  AND  GAGES 

The  Quality  Goods  that  Last 


The  Ashton  Valve  Co. 

Franklin  Street.  Boston,  Mass. 
174  Market  St.,       Chicago.  III. 
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